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Chapter 1: Product Introduction

NEXCOBOT

CHAPTER 1: PrRODUCT INTRODUCTION

Overview Key Features

Without Metal Cover

With Metal Cover

NEXCOBOT

Copyright © 2019 Nexcobot Co., Ltd. All Rights Reserved. 1

4-axis pulse/direction for step motor or servo drive
Pulse output up to 4M pps (pulse per second)
Pulse output format options: CW/CCW, OUT/DIR
EtherCAT slave protocol communication

Support CiA 402 device profile

Support Mode of Operation: PP, PV, HM & CSP

Differential encoder phase for each axis, format option: 1x, 2x, 4x AB
phase

Three General Purpose DI for each axis: (4 Axis, Total 12 DI)

One high speed compare trigger output for each axis (4 Axis, Total 4
Channels)

AXE-5904 User Manual



Chapter 1: Product Introduction

NEXCOBOT

Hardware Specifications

Pulse Type Motion Control

= Number of axes: 4

= Pulse output rate: up to 4Mpps

= Pulse command output: CW/CCW, OUT/DIR

= Committed I/O signal: LS£/CMP+/HS/SVON/RDY/INP/ALM/ARST/DCLR

Encoder Input

= Encoder input type: Incremental, 32-bit

= Encoder signal: CW/CCW, AB/Z

= Positioning Range: -2,147,483,648 through 2,147,483,647 pulse (32-bit)
= Max. input frequency: 4MHz

General I/0

= General-purpose input: 3 channels per axis (total 12 channels)
= Input type: photo-coupler input (corresponding to current sink output)
= Response time of DO (Max.): 100 psec

Power Requirements
= DC input range: DC 24V +10% with over-voltage and reversed-voltage

EtherCAT Section

= Data transfer medium: Ethernet cable (CAT5e), shield type: S/STP or S/UTP
= Ethernet interface: 2x RJ-45

= Data transfer rate: 100Mbps, full duplex

= Protocol: EtherCAT

= Device profile: CiA 402

Environment Section

= Operating temperature: 0°C to 50°C

= Relative humidity:

= 35~85%, non-condensation, operating

= 10~90%, non-condensation, non-operating
= Shock: IEC 60068 2-27

= Vibration: [EC 60068-2-6, IEC 60068-2-64

= Enclosure type rating: IPOO

= Mounting type: DIN-rail

= Dimension (mm): 120.1(W) x 188(L) x 55.6(H)

Certifications

' = CE
protection = FCC Class A
NEXCOBOT =.
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Mechanical Dimensions

120.10

55.60

43.47
52.25

NEXCOBOT .
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Chapter 2: Connector Pinout Assignments and Wiring Diagrams neKC().OSC)T

CHAPTER 2: ConNEcCTOR PinouT AssIGNMENTS AND WIRING DIAGRAMS

AXE-5904 Pin Definition Mapping Table
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Chapter 2: Connector Pinout Assignments and Wiring Diagrams

NEXCOBOT

AXE-5904 Power Wiring Diagram
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Chapter 2: Connector Pinout Assignments and Wiring Diagrams

NEXCOBOT

AXE-5904 Drive 1/0 Connector Wiring Diagram
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CON1/CON4 (AXIS 0~3) Servo Control Connector
Pin | Symbol Definition Pin | Symbol Definition
1 ov Current return path for I/0 (COM-) 2 ALM | Alarm input
3 SVON | Servo enable output 4 EA- Differential encoder signal A, Negative
5 EB- Differential encoder signal B, Negative 6 EZ- Differential encoder signal Z, Negative
7 N/C N/C 8 N/C N/C
9 DIR+ | Differential command signal DIR, Positive 10 DGND | Digital ground for differential signals
" PUL- | Differential command signal PULSE, Negative | 12 INP In-position input
13 DGND | Digital ground for differential signals 14 O‘thizt Current source for I/O (COM+)
15 ARST | Alarm reset output 16 RDY | Servo ready input
17 EA+ Differential encoder signal A, Positive 18 EB+ Differential encoder signal B, Positive
19 EZ+ Differential encoder signal Z, Positive 20 DGND | Digital ground for differential signals
21 DGND | Digital ground for differential signals 22 DIR- | Differential command signal DIR, Negative
23 PUL+ | Differential command signal PULSE, Positive | 24 | DGND | Digital ground for differential signals
25 DCLR | Deviation counter clear output

MOTOR Drive

AXE-5904

[ =

EB+{PI
EB-PI

\ [ e
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===

(PIN 10/13/20/21/24)
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+24V
MOTOR Drive
SVON(PIN 3) ‘, ;<
INP(PIN 12) o <
ALM(PIN 2) . %=< u
OV(PIN 1)
MOTOR Drive AXE-5904
+24VIN +24VOUT(PIN 14)
DCLR(PIN 25) PR
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NEXCOBOT .
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Chapter 2: Connector Pinout Assignments and Wiring Diagrams neKC().OSC)T

DI/O 0 ~ DI/O 4 Wiring Diagram AXE-5904 (CN2) /

Machine Limit AXE-5904-2X (CN2)
INEY +24V
CON1 | } 24VIN(PIN 1) +24V
@@@@@ ‘@ o] @’ 000000000000
G V- V+ 000000000000 P+ L+ H L- 10 11 12 O+ O- P-|
CN3 L % LS+ (PIN2)
0000
o 6000000000000 O O 8888 o b HS (PIN3)
oo © Geagesesseed]© .
CN2 3688 [ DIO (PIN 5)
0000
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0000 e
AXE-5904 3838
gggg PIN 10)
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5000
0000 A\ ‘
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1 b b CN5
@ cococoo0o0000000 @ P-0- 0+ 121110 L- H L+ P+|
o ] n 0O0DDDODOOOOOOO @@@@@@@@@@@@
e} =] o o0
“IN- FOUT" IDH DL AXE-5904 (CN5) /
Machine Limit AXE-5904-2X (CN5)
CN2/CN5 (DI/O 0~3) Safety DI/O Connector aw
Pin Symbol Label Definition S S {
1 +24V Input P+ Positive potential of Isolated Power (COM+) . LS+ (PIN) ’11<
2 LS+ L+ Forward Limit sensor input e Ho(PIN3) 7
3 HS H Home sensor input o T LN rulll)
4 LS- L- Reverse Limit sensor input S DoENs) £
[ DI1 (PIN6) 1=y
5 DIO 10 Uncommitted digital input O e oaeng %=<
6 DI I Uncommitted digital input 1 - oavEn
7 DI2 12 Uncommitted digital input 2 }1
8 CMP+ O+ Compare Trigger Output (CMP+) N0
9 CMP- O- Compare Trigger Output (CMP-) A\
10 ov P- Negative potential of Isolated Power (COM-) i / \ ( ) S
Warning: Pin 8 and Pin 9 cannot connect with 24V. E:x; U D - ]

NEXCOBOT o
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Chapter 2: Connector Pinout Assignments and Wiring Diagrams

NEXCOBOT

CN3: Power Input Connector

Pin | Symbol | Label Definition

Positive supply voltage for the module

1 | +24Vinput| V+ (+24V Input)

2 oV V- | Positive supply voltage for the module
3 GND G Earth ground
CN1: (EMG) Emergency Input Connector
Pin | Symbol | Label Definition
1 EMG+ E+ | Emergency Stop Input +
2 EMG- E- Emergency Stop Input -

AXE-5904 SH & SL ROTARY (EtherCAT Station Address Alias)

ROTARY SWITCH 16 POSITIONS 180 degrees for EtherCAT Low Word
Address Adjustment

[ =~ =
‘Ln

[= [* ™ [~
‘U’!

ID-H ID-L

The EtherCAT Station Address alias is used to identify the physical location
of the slave on the EtherCAT bus.
Two way you can read the switches value:

1. EtherCAT Station Address Alias in EtherCAT Slave Controllor register
(0x0012)

EtherCAT Station Address Alias
4" Byte 3" Byte 2" Byte 1*' Byte
0 0 SH (ID-H) SL (ID-L)

PS. In Hexadecimals, Note: Station alias register (0x0012) is set from the
switches once when system power on.

2. CoE object index: 0x2005, read the switch value directly by this object.
Application example:
If slave (station) cabling order is changed, you colud read the switch value

(station address alias) from each EC-slave.

And compare the value to know your physical configuration on the
network topology.

NEXCOBOT .
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CHAPTER 3: OPERATION 3.2 Trial operation
3.2.1 Operation with NexCAT

The basic operation flow of NexCAT is as follow:

3.1 EtherCAT Slave Information (ESI) ( Load ES| Files )

According to EtherCAT standard document ETG.2000, every EtherCAT slave J
must be delivered an ESI file (a XML format to describe EtherCAT slave
information) for the EtherCAT Master. The ESI file contains the necessary
communication settings for the AXE-5904.

Scan Available
Network Interface

Cards
The following file is provided for AXE-5904: ¥
= N AXE-5904 .xml
excom xm Scan ECAT Slave
Devices

22

( Set Parameters )- -

2

1

1

( Communication ) :
test I

1

1

ol

¥

( Export ENI File )( -

Check the ESI file is loaded into NexCAT.

When NexCAT program starts, it will automatically import all the files in the
folder which location is "\ESI" of NexCAT installation path, the file name
extension is * .xml

NEXCOBOT .
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Chapter 3: Operation

NEXCOBOT

I. Run NexCAT and Scan Slave

Please click NexCAT.exe on the Desktop to open the NexCAT. You can also
open NexCAT via Programs > NEXCOM > NexECMRtx > x32 > tools >
NexCAT.exe.

Step 1: Press Scan to search the network port for EtherCAT.

BE NecaT2212
File Scan Options RTX License Help

[Q]E

NIC Select =]

NICO-INTEL 825741

Q Hoan slave ‘ ﬂ Exxit ‘

Step 2: Press Scan Slave, to scan the EtherCAT slave devices connected to
Len-port.

™ NexcAT2212
File Scan Options RTX License Help

Q =

=JA EtherCat Master One 5904 slave is online
- NICO-INTEL 82574L |
=4 Servo/Stepper motion control interface module (1001)
B Ci4402 Axis (1001) (moduleD)
(32 Ciad02 Axis (1001) (modulel)
{23 CiA402 Axis (1001) (module2)

Note: If the “-10010" error occurs, please check connection of devices.

=)

NexECM-> GetNetworkTopology ECERR_RT_RECY_TIMEOUT(-10010)

(Popup Error Message)

Step3: Start Communication, click Start to start EtherCAT communication
between Master and AXE-5904.

E MexCAT 2.21.2 - [FormSlaveParameters]
acl File Scan Options RTX License Help

Q]

NEXCOBOT .

Copyright © 2019 Nexcobot Co., Ltd. All Rights Reserved.

AXE-5904 User Manual



Chapter 3: Operation

NEXCOBOT

Il. Test the CiA402 Functions

Double click the left side tree node to open the page for motion control. The
page supports the following:

= Profile Position mode (P2P page, Section A)
= Profile Velocity mode (P2P page, Section B)
* Home mode (Home page)

Please refer to the CiA 402 standard for more information about the three
modes.

Each part of the page is described as below.

FIF  |Home | CoE Parsmetrs | Process lmage|
Absalute Mave

Position] Position? Ple-=P2

Relative Move
Distancel Distance2 Ple-=P2

Velocity Move (Jog)
Velocityl Telocityl

o o B
Helt Om Halt Off POR. Clear ALM Clear i

Profile Velocity

A. Profile Position Mode
Provides two method for users: Absolute move / Relative move.

B. Profile Velocity Mode
Decided velocity and start move, the velocity curve will follow “profile acc.
(0x6083)" and “profile dec.(0x608A)".

C. Halt and other function

Halt On: Quick stop. Follow "quick stop option (0x605A)", the default
value is 2.

Halt Off: Remove “Halt On” and run continuously.

POS. Clear: Reset Target Position & Actual Position.

ALM Clear: Fault Reset.

D. Velocity / Acceleration / Deceleration
Change those velocity parameters by moving scroll bar.

E. Home Mode (Home Page)
Key in the “Home Mode" set the way of homing which you want. Please

refer to the CiA 402 standard for more information.

Key in the Velocity and Acceleration.

| P2P I Home ICoE Parameters | Process Imagel

i H | 1 ABHT Home Mode
scroll bar max value : 10000 Home Mode : 0 | Start Home l \ Stop Home l
Protile Asssleration
’ [+ 10000 +grgiye Zero Speed : ©
scroll bar max value : 10000 D Acc. 0
Dec Time
f g 1000 [ o Home Page
scroll bar max value : 10000
NEXCOBOT -
[ ]|
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Chapter 3: Operation

NEXCOBOT

lll. CoE-SDO Operation page

In the Motion Form, change the tab to CoE Parameters, the CoE operation
menu will appear. NexCAT will automatically determine whether the slave

device supports CiA 402.

PP Home | CoE Parameters | Process I

ShowMoniter List Set CoF Parameter from File
=
Index(Hex) Name DataType Access Value
» 2000 Encoder mode {0448, B) USINT a
3001 Encoder &_logic,bitl EB_logic,bit2:Filter_En) |USINT o

3002

Encoder error counter

TUDINT

2004

Fulss output mode OUT/DIR, 1 CWICCW)

USINT

2005

Puls output ogic, bl DirLogic)

USINT

3006

Plse ootput comner

DINT

1760464

2007

DLC ( Reserved for vendor, do not changs )

TUDINT

a

2008

POD { Reserved for vendor, do not change )

DINT

1760454

3010

Usex it for position

DT3x10

20132

Digitsl Input Logic Setting

TINT

100%

2020

DigQut { Reserved for vendor, do not change )

UDINT

03F

Azeis Ervorr State

TDINT

B0ZF

Ermor code.

TINT

6040

Controlword

UINT

Fid1

Statuzwond

TINT

G054

Quick Stop Option Code

INT

GOSE

Shutdown Option Code

INT

A0SC

Dissble Opestion Option Code

INT

A0S0

Helt Option Code

INT

BOSE

Fault Reaction Option Code

INT

L)

Modesof operation

SINT

i1

Modes of operation display

SINT

6063

Position sctusl intermal value

DINT

FE4

Pasition actnsl vatne

DINT

(19

Velocity Demand Value

DINT

B06C

Velocity actual valve

DINT

AORD

Velocity Window

TINT

2|8 8|8 |88 Z|2|2 2|2 2 8|29 8|2 28|22 22222

Section A:

Section B:

If user wants to write parameters by .txt file, this function can be used.
The user needs to browse the files which the users need, then press Import
button.

Note: Please follow the below format:

Ex: nobj (Index, Sub Index, Value, byte Length)

File Edit Format View Help

nobj (0x3014, 0x00, 10000000, 0x0004)

Section C:

If the user wants to change parameters value, you can use the mouse, click
the left mouse button twice quickly, you may edit the parameters value.
After editing is completed, press the Enter key or leave the table then it
can be successfully written. If the write fails or does not meet the standard
written format data form, the parameter values will automatically go back
to the state before editing.

Press the Refresh button and this will update parameter values automatically,
the user can choose to display in decimal or hexadecimal format. If a
parameter is float, then the parameter from binary system will display in
float.

NEXCOBOT .
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IV. Set Slave Parameters

Select the slave device and right click to show a pop-up menu, choose “set
slave parameters”. Slave device setting page must be used before start
of the Network, because all the parameters changed are valid only before
start of Network. If user changed the setting after the start of Network, the
network must be restarted.

T NexcAT2212
File Scan Options RTX License Help

Q E=

=] EtherCat Master
Ela NICO-INTEL 82574L
=4 Servo/Stepper motion control interface module (1001)
BB CiA402 Axis (1001) (modulaly

Control Module

(2] C1A402 Axis (1001) (mody
(2] CiA402 Axis (1001) {module3)

1. Parameters Tab

Parameters |RaPdo | TnPdo | ProcessImage [DC |

Device Name =  Servo/Stepper motion control interface module (10013

Module Name = CiA402 Axis (1001) (moduled) A

Setting

Physical 4ddr = 1001

Export C header file variable name =

Het

NEXCOBOT

Copyright © 2019 Nexcobot Co., Ltd. All Rights Reserved.

A.
Device Name: Show the name of current selected slave device.
Module Name: Show the name of current selected moduler device.

B.

Physical Addr: Define the node address (configured address) for a slave
device.

Export C header file variable name: Export the process image for each
slave, it must be used with function “Export C file” of Master Parameters
setting.

#define Physical Addrdsss(+variable name) ObjectName
[ProcessData offset]

Example:
Export C header file variable name= "_AXIS"
Export C header will be:

#define 1001 AXIS Statusword 16777216

#define 1001 AXIS PositionActualValue 16777218
#define 1001 AXIS VelocityActualValue 16777222
#define 1001 AXIS Controlword 16777216

#define 1001 AXIS TargetPosition 16777218

AXE-5904 User Manual
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2. RxPdo & TxPdo Tab

Pozameters| R0 | TxPdo | Processlmage [ DC |
|Rden Index(Hex) SM Mondstory Fieed

A B Apply To Other.

EntryNeme Index(Hex) Sublndex EitLen DataType
040 [ 16 UINT

T 040 Sawe
TargetPosttion G074 0 32 DINT

Defanlt

Clear A1

A.

RxPdo(TxPdo) Name: Default name is from ESI file, user can change and
then export to ENI

Index: Parameters from CoE. Changes are not recommended

SM: Number of Sync Manager, user can change

Mandatory: Define the necessary parameters

Fixed: Defines the parameter whether the user can change

B.

Entry Name: From CoE, user can change, export to ENI

Indicator: Parameter from CoE. Changes are not recommended
Sub Indicator: Parameter from CoE. Changes are not recommended
BitLen: Parameter from CoE. Changes are not recommended
DataType: Parameter from CoE. Changes are not recommended
Save Button: Save after the editing

Default Button: Back to default ESI setting

Clear All Button: Clear PDO setting

Apply To Other: Apply current slave device’s settings to other slaves. Click

the button pop up following dialog.

MADHT150SE01 (1001)
] MADHT1505801 (1002)
] MADHT1505B01 (1003}
] MADHT1505801 (1004)

Cleer AL

Note: Please double click the item what you want to add/insert/edit.

=]

-

m

Please double click on your need item
Indesx(Hew) Sub Index Wame DataType

3000 0 Encoder mode (0:44B, 1:24E, 2:14B) URINT
3001 1] Encoder configuration(bitD:EL_logic,bitl :EE_logic,bit2:Filter En) | USINT
3002 1] Encoder ermor connter UDINT

[ 0 Pu nt YU T/DIR, L USINT
3005 i) Pulse output configuration(b0:FulseLogic,bl DirLogzic) USINT
3008 1] Fulse output counter DINT
007 i} DLC { Reserved for vendox, do not change ) UDINT
3008 a POD { Reserved for vendor, do not change ) DINT
3010 1 Numerator DINT
3010 2 Denominator DINT
3013 0 Digital Input Logic Setting UINT
3020 i) DigCat { Reserved for vendor, do not change ) UDINT
G040 0 Controlyond UINT
G054 1] Ciick Stop Option Code INT
S505E a Shutdown Cption Code INT
B05C a Dizable Operation Option Code INT

' 1 |

NEXCOBOT
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3. DC tab

This tab is used to set DC mode. Default DC settings are from ESI file.

| Parameters I ExPdo | TxPdo | Process Image | D

Retting
Mode = |[oc
Description = DCEYNCD

DC SYNC Activation = 00300

l Apply To Other ] l

NEXCOBOT .
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HEN
3.2.2 Operation with TwinCAT Choose the network interface card which you assigned to TwinCAT, and
. Scan AXE-5904 click "OK"
Create a new TwinCAT project, then right click the Devices, click “Scan” 1 new1/0 devices foun: S
5o TwinCAT Project] - Microsor Visual saio [EtherCaT]  [Hlz winCa T -Intel PO E thermet Adapter [Gigah]
File Edit View ijecl Build Dehug TwinCAT PLC Team Data Tools Test Scope Window Help
hi@'d'ﬁ.ﬂﬁ|£-ﬁ:}.|4-tﬂ = = [ \Tw.nCATRT(xsE} -
|F)r nd|==z==0|amz|D0. A iz AR
Solutien Explorer > 1 x

Unselect Al
|g Selution "TwinCAT Projectl’ (1 project)

4 [ TwinCAT Projectl
> [l SYsTEM

Add New Item... Ctrl+Shift+A
Add Existing Item... Shift+Alt+A

Scan

4 Paste Ctrl+V
Paste with Links

Microsoft Visual Stud |

NEXCOBOT .
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Don't append linked axis to NC-Configuration and activate Free Run.

4

Devices
4 = Device 2 (EtherCAT)

%% Image

*8 Image-Info

2 SyncUnits
Inputs
¥ Frm0State
# FreWeState
# FrmlInputToggle
#1 SlaveCount
# DevState

@ Outputs
&+ Frr0Ctrl
& Frn0WeCtrd
& DevCtrl

. InfoData

UB Drive 1 (AXE-5304)
System TxPDO mapping (52M)
W System RPDO ing (M25)

After successful scanning, you can see the AXE-5904 in TwinCAT project.

4 EUO

— AXE-5904

4 BE Module 1 (Axis)
Inputs
W Outputs
4 M Module 2 (Axis)
Inputs_1
W Outputs 1
4 38 Module 3 (Axis)
Inputs_2
. I Outputs 2
4 S8 Module 4 (Axis)
Inputs_3
W Outputs 3

B WcState
I InfoData

&?% Mappings

4-axis modules

AXE-5904 has 4 expansion modules, one module is expanded in this case,
after successful scanning, double click this module, user can see Statusword
and actual position in “Inputs”, Controlword and target position in

“Outputs”.

We can use Controlword and Statusword to control and monitor the CiA
402 state machine in a module of AXE-5904.

NEXCOBOT .
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Il. Operation Enabled

The AXE-5904 can support CiA 402 operation mode as follows:

- Profile Position mode

- Homing mode

- Profile Velocity mode

- Cyclic Sync Position mode

Before executing these operations, the state machine must transit into
“Operation Enabled” state. \We can change the state via “Control Word".

59 Solution ‘TwinCAT Projectl" (L project)
4 |G TwinCAT Projectl
> |l SYSTEM
MOTION

S

¥o
4 % Devices
4 5 Device2 (EtherCAT)
2% Image
29 Image-Info
2 SyncUnits
Inputs
W Outputs
W InfoData
4B Drive 1 (AXE-5004)
System TxPDO mapping (S2M)
M System RxPDO mapping (M25)
4 48 Module (Axis)
4 Inputs.
#1 Status Word
#1 ActualPosition
4 W Outputs
- Control Word
- TargetPosition

S

a3l TwinCAT Projectl X

Variable | Flags | Crine

Value: 0000 {0)
New Value: Force Release Wite.
Comment: object 1x6040:0

Double click “Control Word", then click “"Write..."”, type 6 -> 7 -> 15, the
Statusword will show 0x0237 then it will be in “operation enabled” state.

6: Shutdown
’Set Value Dialog ﬂ‘
Dec: 0K
Hex 040006
Float:
Beok
Binary: 06 00 2
Bit Size: @1 ©8 @16 ©3R 064 @72
& 3
7: Switch on
[‘setvalue Dialog =
Dec: 0K
Hex 040007
Float:
Beok
Binary: 2
Bit Size: 20607
& J
15: Enable operation
[‘set value Dialog =
Dec [15] Ok
Hex 04000F
Float:
Beok
Binary: OF 00 2
Bit Size: @8 @16 ©R2 064 O?

NEXCOBOT .
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lll. Mode of Operation setting

| General I EtherCAT I DC I Process Data I Startup | CoE - Online | Online
[ Auto Update Single Update [] Show Offine Data
Add to Startup... Online Data Module OD (AE Port): g
Index Mame Flags Value
6050 Halt Option Code RW 1
BO5E Fault Reaction Option Code RW 0
B 6060 Modes of aperation RW P 3
6061 Modes of operation display RO P 2
6063 Posttion actual intemal value RO P -32
6064 Posttion actual value ROP -32
Number Operation Mode
1 Profile Position mode
3 Profile Velocity mode
6 Homing mode
8 Cyclic Sync Position mode

The default operation mode is Cyclic Sync Position mode (CSP).

IV. Operation Example: PP Mode

TwinCAT Projectl
| General | EthercAT [ DC | Process Data | Startup | CoE - Oniine | Online
[ Auto Update Single Update [7] Show Offine Data

Add to Startup... Orline Data Module OD (AoE Port): 0

Index MName Flags Value
605D Halt Option Code RW 1
GOSE Fault Reaction Option Code RW 0

B G060 Modes of operation RW P 1
6061 Modes of operation display ROP 1
6063 Fostion actual intemal value ROFP -32

Change the Modes of operation from 8(CSP) to 1(PP), then we can begin
the PP mode operation.

Set the target position value in the “Outputs”. Then Set Control Word bit4
from 0 to 1, the PP mode will be activated immediately. The motor should
rotate according to target position.

a BB Drivel (AXE-50904)
System TxPDO mapping (52M)
B System RxPDO mapping (M25)
4 U8 Module 1 (Axis)
a Inputs
¥ Status Word
% ActualPosition
4 [ Outputs
&~ Control Word
B+ TargetPosition

NEXCOBOT .
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3.3 NexECM Programming Guide

After NexECM is ready, you can use NexECMRtx sample to control AXE-
5904. The following steps describe how to use NexECMRtxStartup.exe to
control AXE-5904. In this case, AXE-5904 is connected with a pulse motor.

Step1: Open NexECMRtx Sample and modify it

Open the sample solution which is located in ”C:\Program Files\NEXCOM\
NexECMRtx\Samples” and choose the project SampleCiA402P2p
which use NexECMRtx APl to start/control EtherCAT master and use
NexCoEMotion API to control CiA 402 servo motor. After the sample
is opened, find the NEC CoE402GetAxisId () and replace with NEC
CoE402GetAxisIdEx () *1. Then, build the project to produce RTSS
executable file running in the RTX environment.

*1 NEC CoE402GetAxisId()is for “single device single axis” and
NEC CoE402GetAxisIdEx ()is for “single device multi-axes”. (Please
refer to Nexcom EtherCAT master CiA 402 servo control APl manual to
know the details about these two APIs.)

Step 2: Open NexCAT and export ENI file

NexCAT can import ESI file and export ENI file. After scanning and starting
the network successfully, the ENI file will be exported automatically to the
default location “C:\ENI_NexCAT_Export.xml”. For more about NexCAT,
please refer to NexECMRtx user manual.

Step 3: NexECMRtxStartup

NexECMRtxStartup.exe is a convenient tool for developer. Based on
NexECMRtxConfig.ini, the tool offers 3 functions:

1. Load EtherCAT Master - NexECMRtx.rtss
2. Download ENI file (EtherCAT Network Information)
3. Load user’s RTX application (ex: User RTXApp.rtss)

You can modify NexECMRtxConfig.ini content using “Notepad” or other
text editing software to meet your current files placed circumstances.
Usually, you only need to modify the Application path. You can find those
two files at “C:\Program Files\NEXCOM\NexECMRtx\tools” path.
For more information please refer to the section NexECMRtxStartup in
NexECMRtx user manual.

After following the above steps, double click the NexECMRtxStartup.exe
to execute NexECMRtx, load ENI and execute your program.

For more information on how to program using NexECM, please refer
to NEXCOM EtherCAT master for RTX user manual and NEXCOM
EtherCAT Master CiA 402 Servo Control APl manual.

NEXCOBOT .
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3.4 EtherCAT State Machine

The behavior of AXE-5904 for each EtherCAT state:

According to EtherCAT(EC) standard, EC slave is responsible for maintaining State / Transition Service for Master
a state machine to co-ordinate the slave applications at start up and during DLoreqist b
operation. Typically, state change is requested by the master. There are 5 INIT No-;)erilcseig Eii:a (ilgg)ezsommunication
states:
No mailbox communication (SDO)
1. Init (INIT) PREOP Mailbox communication (SDO) is active
2. Pre-operation (PREOP) No process data (PDO) communication
3. Safe-operation (SAFEOP) Mailbox communication is active
4. Operation (OP) SAFEOP Process data communication (PDO) for input
5. Bootstrap (Not used) is active
No Process data communication for output
The following figure shows the possibility of state change. Mailbox communication is active
oP Process data communication (PDO) is active
‘ Init
(IP) (P1) (Slh) (IB) (BI)
: Bootstrap |
‘ Pre-Operational ‘ piidsisn B
(o (OP) Ps)| P
Safe-Operational ‘
(SO) | (0S)
Operational ‘
NEXCOBOT =.

Copyright © 2019 Nexcobot Co., Ltd. All Rights Reserved.
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3.5 PDO Mapping

PDO mapping are the mapping of application objects (real time process
data) from the object dictionary to the PDOs. The PDO mapping tables of
each axis are allocated to index 1600h to 1630h for the RxPDOs and 1AQ0h

to 1A30h for the TxPDOs in the object dictionary.

The default mapping objects are as below:

AxisO AXxis2
RxPDO Controlword | Target Position RxPDO Controlword | Target Position
(0x1600) (0x6040) (0x607A) (0x1620) (0x7040) (0x707A)
TxPDO Statusword Actual Position TxPDO Statusword Actual Position
(0x1A00) (0x6041) (0x6064) (0Ox1A20) (0x7041) (0x7064)
Axis1 Axis3
RxPDO Controlword | Target Position RxPDO Controlword | Target Position
(0x1610) (0x6840) (0x687A) (0x1630) (0x7840) (0x787A)
TxPDO Statusword Actual Position TxPDO Statusword Actual Position
(0x1A10) (0x6841) (0x6864) (0x1A30) (0x7841) (0x7864)
NEXCOBOT .
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3.6 CiA 402 Device State Machine

Operation enabled

State Machine Controlling Command and Transition
(Object 6040h + 800h * n Axis, n =0~3)

Transition
Start Number | COMmand | Bit7 | Bit3 | Bit2 | Bit1 | Bit0 | Comment
Automatic
1or14 — — — — — — "
Not ready to transition
switch on CiA402 State Machine Fault signal
occurs
13 — — -1 =1 =1 - .
Automatic
S(:\l):/si:;llle(zln 15 Fault transition
A v 2or6or8 | Shutdown — 1 1 0
7 2 3 SwitchOn 0 1 1 1
v SwitchOn +
Ready 0 3+4 0 1 1 1 1
switch on ‘ 14 EnableOP
10 A 7 or9or Disable 0 0
100r12 Voltage
12 6 3 Fault reaction - 2
A 4 active 11 Quick stop 0 — 0 1 —
i Disabl
Switched on . 5 5 |sable 0 0 1 1 1
Quick stop 9 peration
active
5 4 Error occures 4 Enabl,e 0 1 1 1 1
\ 4 operation
11 15 Fault Reset | 0->1 — — — —

Please refer to section 2.6.3 for more information about the value of
statusword in each state.

*1. When power is on, AXE-5904 will automatically transition to “Switch
on disabled” state.

NEXCOBOT H
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3.7 Modes of operation

AXE-5904 supports the following modes of operation:

1. Profile position mode (PP)

2. Profile velocity mode (
3. Homing mode (HM)

4. Cyclic Sync Position mode (CSP)

The related object:

PV)

(Mode of operation: 6060h + 800h * n Axis, n = 0~3)
(Mode of operation Display: 6061h + 800h * n Axis, n = 0~3)

3.7.1 Profile Position Mode

The “profile position mode” is used to start positioning to the target
position with the profile velocity and the profile acceleration.
The following figure shows the block diagram of the profile position mode.

e e
i R:Readonly

E R/W:Can be read and write

{ M:Can be mappedto PDO

Target position (6074 h) R/W, M

Profile acceleration {6083h) R/W, M S5
Profile Deceleration (6084h] R/W, M >
Qui i ration (6085h) R

Controlword (6040h) R/W, M

Profile

Position demand value

MY

Position
Unit

Position
Generator

Statusword (6041h) R, M

Velocity demand value [vel unit] (6068h)

|

R, M

Position actual value (6064h) [pos unit] R, M

Velocity actual value (606Ch} R, M

[pos unit] (6062h) R,M

ta| =

Pulse output related obje
(3004h}, (3005h)

Position demand internalvalue_

Related Objects

3010:1h /
3010:2h

-/
Position

Unit

3010:1h /

3010:2h

[pulseunit] (60FC h) R,M

Encoder configuration objects
(3000h), (3001h), (3002h) |

Position actual value internal
(6063h) R, M

Data PDO
Index | Sub Name Access . Unit
Type Mapping
0x6040 0 Controlword UINT RW Yes —
0x6041 0 Statusword UINT RO Yes —
0x607A 0 Target Position DINT RW Yes Pos units
0x6081 0 Profile Velocity UDINT RW Yes Vel units
0x6083 0 Profile Acceleration | UDINT RW Yes Acc units
0x6084 0 Profile Deceleration | UDINT RW Yes Acc units
ick
ox6085 | 0 Quick Stop UDINT | RW Yes | Accunits
Deceleration
0x6064 | 0 Position Actual DINT | RO Yes | Pos units
Value
Pulse
Qutput
~—
Y
Encoder
-/

NEXCOBOT .
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The operation flow of start a position move (PTP):

= Set profile velocity, acceleration, deceleration and quick stop deceleration
objects (optional)

Set “target position”

Set controlword bit 4 on

Check statusword bit 12 is turned on

= Set controlword bit 4 off

Change a PP move on the fly (Change set immediately bit == 1)

Change new PP move immediately
Axis Speed

Change set immediately T
Controlword-bit5

Axis Speed New set point T 315______5
Start:al PP n'lpc‘we Controlword-bit4 %{ : ] —_ ¢
Set-Point acknowledgeT ,J
i ¥ Statusword-bit12 ; H H t
: : Target reached | i
. — t Statusword-bit10 I t
New set point T : s h )
Controlword-bit4 I —_— > Buffer a PP move. (Change set immediately bit = = 0)
Set-Point acknow]edgeT Buffer a new PP move
Statusword-bit12 t Axis Speed
Target reached T H :
Statusword-bit10 | L | t :
f t
Change set immediately T
Controlword-bit5 HH t
New set point T HIE
Controlword-bit4 g’ : —_ ¢
Set-Point acknowledgeT ,J
Statusword-bit12 ; t
Target reached H :
Statusword-bit10 | I t
Note: Buffer size is 1. If a change PP on the fly is performed, buffer will also
be cleared.
NEXCOBOT 5
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3.7.2 Profile Velocity Mode

In the “profile velocity mode”, the speed is output in accordance with
the “Profile Acceleration” and “Profile Deceleration”, until it reaches

the target velocity.

The following figure shows the block diagram of the Profile Velocity mode.

R: Read only
R/W: Can be read and write
M: Can be mapped to PDO

Target velocity (60FF h) R/W, M

Controlword(6040h) R/W, M 5

Statusword (6041h) R, M

Profile
Velocity
Generator

Velocity demand value [vel unit] (606Bh) R, M

Position actualvalue (6064h) [pos unit] R, M

Velocity actual value (606Ch) R, M

Position demand value
[pos unit] (6062h) R,M

1
5

Position
Unit

Pulse output related Dbjeﬁ

(300ah), (3005h)

Position demand internal valu

Pulse

3010:1h /

3010:2h

AN

Position
Unit

3010:1h /

3010:2h

[pulse unit] (60FC h) R,M

Encoder configuration objects
(3000h), (3001h), {3002h) |

Position actual value internal
(6063h) R, M

Output

N
'SR

Encoder

|

Related Objects

Data PDO
Index | Sub Name Access i Unit
Type Mapping
0x6040 0 Controlword UINT RW Yes —
0x6041 0 Statusword UINT RO Yes —
Ox60FF 0 Target Velocity DINT RW Yes Vel units
0x6083 0 Profile Acceleration | UDINT RW Yes Acc units
0x6084 0 Profile Deceleration | UDINT RW Yes Acc units
ick
0x6085 0 Quic Stgp UDINT RW Yes Acc units
Deceleration
0x606C | 0 Velocity Actual DINT | RO Yes | Vel units
Value

NEXCOBOT .
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3.7.3 Homing Mode

Related Objects

The following figure shows the defined input objects as well as the output index | sub Name Data |l ccass || TR0 Unit
objects. The user may specify the speeds, acceleration and the method of Type Mapping
homing. There is a further object home offset, which allows the user to 0x6040 | © Controlword UINT RW Yes —
displace zero in the user's co-ordinate system from the home position. 0x6041 | o Statusword UINT RO Yes _
n/neadon\vdd 0x607C 0 Home Offset DINT RW No Pos units
{ R/W:Can be read and write
[ M:Can be mappedto PO | 0x6098 0 Homing Method SINT RW Yes —
_ ) )
Homingmethod (6098h) R/W, M 5 .
Pulto outout elted objects — Homing Speeds — — — —
(6099h) R/W. M [3004Hh), (3005h) coeed during search
N ion (609 R Position .
. : Homing Position demand value U:‘E Position demand internalvalu, Pulse 1 p g UDINT RW YeS Vel UﬂItS
ffset (607Ch) R/W method [pos unit] (6062h) R,M 3010-1h/ [pulse unit] (60FC h) R,M Qutput OX6099 for SWltCh
Ccontrolwond 3010:2h Speed during search )
(sonl 1 2 |°P g UDINT | RW Yes | Vel units
Statusword (6041h) &,.M for zero
) ’ 1 S Encoder configuration objects S H H
Velocity demand value [velunit] (606Bh) R, M — (3000h), (3001h), (3002h) — Ox609A 0 oming UDINT RW Yes Acc Uni‘ts
Position actualvalue (6064h) [pos unit] R, M PEJ:::“ B Acceleration
Position actualvalue internal Encoder
Velocity actual value (606Ch) R, M 3010:1h / (6063h) R, M
3010:2h
) & .
NEXCOBOT -
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Homing Method

NEXCOBOT
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Value Description Value Description
0 No homing Homing on falling edge of home switch and negative side of index pulse
Homing on the negative limit switch and index pulse Positive initial motion direction
1 P g. : (@_'e_ﬁ_{
Index (EZ) 1 I 7 T i i :
- Limit switch (-LS) 1 i é@ é i E
Index (E2) | | | / }
Homing on the positive limit switch and index pulse oo /
Home switch (HS) 45_'%/ ;
% + Limit switch (+LS) P /1 —
N 7/
2 e@—b ! Homing on rising edge of home switch and positive side of index pulse
I' l' Positive initial motion direction
Index (EZ) |
+ Limit switch(+LS) : i I I
BRI '
8

wina

Index (EZ)

Homeswitch(Hs) 1 7/

____----_.----______-___
.\N.

+ Limit switch (+LS) 17

7
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HEn
Value Description Value Description
oming on rising edge of home switch and negative side of index pulse oming on falling edge of home switch and positive side of index pulse
Homi ising edge of h itch and tive side of ind I Homi falling edge of h itch and positive side of ind |
Positive initial motion direction Negative initial motion direction
| R i fewve
o i | 3 Y
9 PR DS ¥ (H b
G | o
.I : | i index (€2) /, | |
Index (€2) /rf - : H : i Home switch [HS]/H_i_ii
i = ! I
Home switch (HS) i L . Limit switch (-LS) 1 7 : b
+ Limit switch (+LS) / : : ;
Homing on falling edge of home switch and negative side of index pulse Homing on rising edge of home switch and negative side of index pulse
Positive initial motion direction Negative initial motion direction
| P oA I ! oL I
! T 9> i ~@———
=’ 1 |
10 I 12 (_{ L)
Aemad i <o
Index (E2) 7/ I : I i i Index (EZ]// | | |
Home switch (HS) //—\_.__ Home switch (HS) /:l—,—|
+ Limit switch (+LS) /M Limwtswitch(—LS)_!l Vi : I
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HEn
Value Description Value Description
Homing on rising edge of home switch and positive side of index pulse Homing on home switch
Negative initial motion direction Positive initial motion direction
AN —o- o
13 j" o é 5 24 5 D
R P
Index (EZ) : l : I / Home switch (HS) i f? { i
, 7 S S
) :I H ; + Limit switch (+LS) : i '
Home switch (HS) ; ' I_:'—/’/ e
- Limit switch {-LS) F HIE H v
Homing on falling edge of home switch and negative side of index pulse Homing on home switch
Negative initial motion direction Negative initial motion direction
I i Ql P | I I E : ' I
H L ! ! | i '
<t 3 P
14 Giob 28 i :
Index (EZ) i I i | / Home switch HS)_E—E—/l
H I 1 1 7
H | ' | - Limit switch (-LS,
Home switch (HS) ! : |_EH/ mitswch :l_| a
- Limit switch (-LS) HE ! v/
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HEE
Value Description
Homing on index pulse
Negative initial motion direction
33

ae
I

1

1

'

'

1

1

'

|

l_,
7/

H
Index (EZ) I

Homing on index pulse
Positive initial motion direction

34 ii?

Index {EZ) // I I l

Homing on the current position. Can be operation without enable

35
state
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[ | [ |
3.7.4 Cyclic Sync Position Mode Related Objects
i iti i i Data PDO .
The. .Cy.cllc Synghronous .Posmon mpde Is used fpr the mterpolated Trtse || Sl e N ’ Unit
positioning. The interpolation time period defines the interval at which the Type Mapping
target position is updated. Interpolation is performed in accordance with 0x6040 [ O Controlword UINT RW Yes —
this setting.. Thel target position is interprgted as absolute val.ue. 0x6041 Statusword UINT RO Yes _
The. followmg figure shows the block diagram of the Cyclic Synchronous 0x607A | o Target Position DINT RW Yes Pos Units
Position mode. boston Actu
osItion AcCtua .
0x6064 | 0 DINT RO Yes Pos units
i R: Read only Value
i R/W:Can be read and write
{ MiCan be mappedtoPDO . ) r N
Pulse outputrelated cbjes
. (3008h), (3005h)
_Target position (607A h] R/W.M | .
Cyclic Puslt-\cm
Sv‘n‘: Pns‘rtiar!demand value Unit Position cl.emind internalvalue, | Pulse
Controtword(6040m R/W. M Gl:::‘s::tr;r [pos unit] (6062h) R,M 3010:0h/ [pulse unit] (60FC h) R,M Output
> 3010:2h
Statusword (6041h) R, M
\—/ Encoder configuration objects \'_/
Velocity demand value [velunit] (606Bh) R, M. (WEWUUWLL
Pasition
Position actual value (6064h) [pos unit] R, M Unit
Position actual value internal Encoder
Velocity actual value (606Ch) R, M 3010:1h / (6063h) R, M
3010:2h
NEXCOBOT .
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3.8 Compare Trigger Functions

AXE-5904 provides 4 channel hardware based high-speed compare trigger
output for each axis.

P —

|/ AXE-5904 \

| ML r1 M. rmr._rn. .
| I

| 1 CMP output signal
' :

! User predefingd Position (FIFO or Linear)

' € + t 1 1 -t t

: 1 PO P1 P2 P3 P4 P5 P6

i Compare ] Position
| function I

| command#® or #hEncoder : ==ty

| 5 | Position I

| Position e o

: D

i —

' |

\ Counter !

\ /

N

Users can predefine the position (or say compare value) into the hardware
and when compare function is enabled it compares the counter value and
pre-defined value continuously. When comparing condition is matched the
AXE-5904 will output a pulse signal to connected devices.

The following figure shows the function block of the compare function of
a channel:

Compare value{3024h) R/W
Pesition
Start position (3021:1h) R/W

Linear
Position
Generator

Manual Trigger (3025h) R/W, M
Manual trigger all ch. (202 5h) R/w, M

Repeat times (3021:3h) R/W

Remainingtimes (3021:4h) R/W

S Compareinternalvalue(3027h) R
Value for FIFO (3022:3h} R/W,M— Position
Unit
Lastvalue FIFO (3022:5h) R/W 301010/ Position Cmpare Condition (3023:2h) R/W.
—_— > 3010:2h
FIFO
FIFO Ctrl (3022:4h) R/W,M Cmpare Enable(3023:3h) R/W 5
L Compare | Trigger count (3026h) R/W

Trigger output mode (3023:4h) R/ Function
Trigger output mode[3023:4h) R/J)

Trigger Pulse Width (3023:5h) R/,

Size of FIFO(3022:1h) R

FIFO free space {3022:2h) R,M

N
Cmpare source selection (3023:1h) R/W
________________________________________ R: Read only

R/W: Can be read and write
: Can be mapped to PDO

Counter Value
Js

S
<
52 ) TreBe With comp

| Position demand internalvalue (60FC h) R,M
i
\

Each channel provides two sources of compare value:
= Linear position generator: Can generate linear positions for compare function
= Position FIFO: Can define any position value to FIFO

For position sources, the unit of position is “pos unit”. When you configure
the objects of these two sources, the compare position will be translated
into “pulse unit” according to current co-ordinate system. Therefore, if the
co-ordinate system is changed, you should re-configure the position sources.

Two sources of counter value:

= Position actual internal value: Pulse counts encode from AB phase signal
and the encoder counter value is maintained by hardware.

= Position demand internal value: A pulse output counter which is
maintained by hardware

User could set compare sources via object 3023:1h.

NEXCOBOT .
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For “linear position generator”, it can generate linear positions automatically

to compare function. It has 3 objects to be set.

Data PDO
Index | Sub [ Name Access . Description
Type Mapping
1 Star.tl 32T RW No The first pqmt of
Position linear position
Li interval
3021h | 2 |interval | 32T | Rw No near nterva, can
be negative value
3 [Repeat s 1| Rw No | Repeat times of
times linear position

The linear position formula:
Linear position = Start Position + Interval x N (N = O ~ Repeat times )

The amount of trigger count will be: Repeat times + 1

For example:

Case1: Start position = 0, Interval = 10, Repeat times = 3
NO. PO P1 P2 P3
Position 0 10 20 30

Case 2: Start position = -10, Interval = -20, Repeat times = 5

NO. PO P1 P2 P3 P4 P5 P6
Position -10 -30 -50 -70 -90 -110 |-130
NEXCOBOT m
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For “Position FIFO", you can set any position to FIFO. The related objects
are as follows:

Index | Sub Name Data Access PD"? Description
Type Mapping

1 | Size of FIFO utle_T RO No Show the depth of FIFO

2 | FIFO free space utle_T RO Yes Show how many free space in FIFO

3 | Value for FIFO 32,7 RW Ves Elfr(l)bweﬂsler;ot be push to FIFO until FIFO
3021h BO: FIFO Reset (0->1)

4 | FIFO Ctrl us_T RW Yes B1: FIFO Push (0->1 or 1->0)

B2: FIFO Pop( 0->1or 1->0)
e N I

There are two ways to push value to FIFO:

1. Using object 3022:3h and 3022:4h

= Write position value to 3022:3h

= Change the state of bit 1 of 3022:4h, when bit state is inversed, the value
stored in 3022:3 will be pushed to FIFO

= To read 3022:5h, you can check the last value in FIFO

. Using object 3022:5h
Write position value to 3022:5h, the value will be pushed to FIFO directly
To read 3022:5h, you can check the last value in FIFO

LI B N

The major difference between these two ways is object 3022:3h and 3022:4h
can be mapped to process data, but object 3022:5h cannot. If you want to
feed the FIFO (dynamically) when compare trigger is running. You can use
“way 1" and map those objects to “PDO". It can speed up the feed rate. On
the other hand, the “way 2" is an easy way to feed the FIFO but in lower feed
rate (because it can only go through SDO command). If you dont care about
the feed rate, you can use this way to feed the FIFO more easily.

NEXCOBOT .
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3.8.1 Setting flow using linear position generator

The operation flow of comparing using linear position generator:
= Disable CMP (object 3023:3h set 0)

= Select value source as linear (object 3023:1h)

= Set start, interval, repeat (object 3021:1, 3021:2, 3012:3)

= Set CMP condition (object 3023:2h)

= Enable CMP (object 3023:3h set 1)

When CMP is enabled, those setting is loaded. You cannot change the
setting when CMP is enabled.

The other parameter can be set no matter if CMP is enabled or disabled.
= Pulse output logic (object 3023:4h)

= Pulse / Toggle output mode (object 3023:4h)

= Pulse width (object 3023:5h)

3.8.2 Setting flow using position FIFO

The operation flow of comparing using position FIFO:

= Disable CMP (object 3023:3h set 0)

= Select source as FIFO (object 3023:1h)

= Reset FIFO, Push FIFO value (Option, cannot shift the FIFO before Enable
CMP)

= Set CMP condition (object 3023:2h)

= Enable CMP (object 3023:3h set 1)

When CMP is enabled, those setting is loaded. You cannot change the
setting when CMP is enabled.

The other parameter can be set no matter if CMP is enabled or disabled.
= Reset, Push FIFO

= Pulse output logic (object 3023:4h)

= Pulse / Toggle output mode (object 3023:4h)

= Pulse width (object 3023:5h)

Note: The FIFO must be re-feed when position unit is changed or homing
operation is done.

NEXCOBOT .
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CHAPTER 4: OBJECT DICTIONARY

4.1 Architecture of Object Dictionary

Index (Hex) Meaning Index (Hex)

Meaning

0x0000~0xOFFF Reserved 0x6000~0x7FFF
0x1000~0x1FFF

0x2000~0x5FFF

CoE communication objects

Manufacturer specific, special function for AXE-5904

CANOpen profile specific for CiA 402 for AXE-5904

For Axis
Index (Hex) Meaning
0x3000~0x37FF For Axis O
0x3800~0x3FFF For Axis 1
0x4000~0x47FF For Axis 2
0x4800~0x4FFF For Axis 3

For Axis
Index (Hex) Meaning
0x3000~0x37FF For Axis O
0x3800~0x3FFF For Axis 1
0x4000~0x47FF For Axis 2
0x4800~0x4FFF For Axis 3 0xF000~0xF100

Modular device profile

0x6000~0x7FFF CANOpen profile specific for CiA 402 for AXE-5904

NEXCOBOT .
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4.2 Object Type and Attributes
4.2.1 Object Data Type

4.3 CoE Communication Objects
4.3.1 Device Type

Code C/C++ type | Description Size (byte) Range index | sub | Name Data Access PDC.) Default
USINT us_T unsigned char | 1 0~ 255 Type Mapping Value
. D 1
UINT u16_T unsigned 2 0 ~ 65535 0x1000 0 tEVICe UDINT RO No 5001
short ype
UDINT U32_T unsigned int 4 0 ~ 4294967295
SINT 18_T char 1 -128 ~ 127 . .
INT 16_T short 2 -32768 ~ 32767 4.3.2 Device Identity
. -2147483648 ~ Data PDO
DINT 132_T t 4
_ in 2147483647 Index | Sub Name Type Access i Default Value
D d tri N f
STRING | N/A String value | — epend on siing o |Numberofl yonr | ro No 4
length entries
1 Vendor ID | UDINT RO No 0x00000752
4.2.2 Obiect Attribut 2 | Produet 1 yoir | Ro No 0x59040001
L. jec ributes 0x1018 code
Attribut D ipti Revisi
ribute oscription 3 eSO upiNT | RO No 0x00000001
RO This object is only for read. number
WO This object is only for write 4 Se”g' UDINT RO No 0x00000000
RW This object can be read and write number
NEXCOBOT .
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4.3.3 Receive PDO Mapping (Master to Slave)
Index | Sub Name Data Access PDC_) Default Value Index | Sub Name Data Access PD(_) Default Value
Type Mapping Type Mapping
Number of Number of
0 objectsin | USINT RW No 2 0 objectsin | USINT RW No 2
this PDO this PDO
1| MEPPI o | Rw No 0x60400010 1| MR ot | Rw No 0x68400010
entry 1 entry 1
2 | MePPing it | Rw No 0x607A0020 2 | MY oy | Rw No 0x687A0020
entry 2 entry 2
Mappi Mappi
30| OPPRI ot | Rw No 0x00000000 3| OPPRI ypiNT | Rw No 0x00000000
entry 3 entry 3
OxT600 | | Mapping 1y | gy No 0x00000000 Ox1610° 1 | Mapping oy | Rw No 0x00000000
entry 4 entry 4
s [ MaPPing ot | Rw No 0x00000000 5 | MaPPNI ot | Rw No 0x00000000
entry 5 entry 5
6 | MPPNI T ot | Rw No 0x00000000 6 | MPPNI | ot | Rw No 0x00000000
entry 6 entry 6
Mappi Mappi
7 | PRI ot | Rw No 0x00000000 7| P9 upiNT | Rw No 0x00000000
entry 7 entry 7
Mappi Mappi
g | ePPNI O ypiNT | Rw No 0x00000000 g | PP uDINT | Rw No 0x00000000
entry 8 entry 8

NEXCOBOT
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| | [ |
Index | Sub Name Data Access PDO_ Default Value Index | Sub Name Data Access PD? Default Value
Type Mapping Type Mapping
Number of Number of
0 objectsin | USINT RW No 2 0 objectsin | USINT RW No 2
this PDO this PDO
g | MaPPing oy | Rw No 0x70400010 1| M o | Rw No 0x78400010
entry 1 entry 1
Mappi Mappi
2 PPN piNT | RW No 0x707A0020 2 2PPPI | uoNT | RW No 0x787A0020
entry 2 entry 2
3 | MePPing |t | Rw No 0x00000000 3 | MaPPI ot | Rw No 0x00000000
entry 3 entry 3
Ox1620 | | Mapping 1 o | w No 0x00000000 Ox1630 |4 | Mapping 1 yoir | Rw No 0x00000000
entry 4 entry 4
5 | MaPPNg o | Rw No 0x00000000 5 | MPPNI L oy | Rw No 0x00000000
entry 5 entry 5
Mappi Mappi
6 | P9 ypiNT | Rw No 0x00000000 6 | P9 upiNT | Rw No 0x00000000
entry 6 entry 6
Mappi Mappi
7 | PRI ot | Rw No 0x00000000 7| P9 upiNT | Rw No 0x00000000
entry 7 entry 7
Mappi Mappi
g | ePPMI O ypiNT | Rw No 0x00000000 g | PP uDINT | Rw No 0x00000000
entry 8 entry 8

NEXCOBOT
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[ | [ |
Dat PDO 4.3.4 Transmit PDO Mapping (Slave to Master
Index | Sub Name ata Access . Default Value PP g ( )
Type LEEDITE Data PDO
Number of Index | Sub Name Type Access Vel Default Value
0 ob!'ects in USINT RW No 0 Number of
this PDO 0 | objectsin | USINT | Rw No 2
| MaPPing ot | Rw No 0x00000000 this PDO
entry 1 Mapping
Mapping T oy | UDINT [ RW No 0x60410010
2 UDINT | RW No 0x00000000 y
entry 2 Mapping
Mapping 2 entry 2 UDINT RW No 0x60640020
3 UDINT RW No 0x00000000 y
entry 3 Mapping
: 3 UDINT RW No 0x00000000
Ox1700 1, '\22‘35'29 UDINT | RwW No 0x00000000 entry 3
0x1A00 Mapping
Mapping 4 ntry 4 UDINT RW No 0x00000000
5 UDINT RW No 0x00000000 entry
entry 5 Mapping
Mapping 5 ntry 5 UDINT RW No 0x00000000
6 entry 6 UDINT RW No 0x00000000 entry
Mapping
Mapping 6 entry 6 UDINT RW No 0x00000000
7 entry 7 UDINT RW No 0x00000000 Yy
Mapping
Mapping 7 entry 7 UDINT RW No 0x00000000
8 entry 8 UDINT RW No 0x00000000 Yy
8 '\2‘2?:;';9 UDINT | Rw No 0x00000000
® The mapping entry is 32 bit value,
Bit 0~7: Length of object
Bit 8~15: Sub-index of object
Bit 16~31: Index of object
® |ndex: 0x16x0, x = 0~3 for AxisO~3 objects
® |ndex: 0x1700 for system specific objects
® These objects can be changed only in the EtherCAT Pre-operation state.
N " .
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| | [ |
Index | Sub Name Data Access PDO_ Default Value Index | Sub Name Data Access PD? Default Value
Type Mapping Type Mapping
Number of Number of

0 objectsin | USINT RW No 2 0 objectsin | USINT RW No 2
this PDO this PDO

g | MePPing ot | Rw No 0x68410010 1| MEPPNI | o | Rw No 0x70410010
entry 1 entry 1

2 | MaPPng 1ot | Rw No 0x68640020 2 | MePPINI oiT | Rw No 0x70640020
entry 2 entry 2

3 | MePPing it | Rw No 0x00000000 3 | MaPPI ot | Rw No 0x00000000
entry 3 entry 3

OIATO 4y | MapPing | ynr | Rw No 0x00000000 OXIAZ0 |y | MapPing | yr | Ry No 0x00000000

entry 4 entry 4

5 | MaPPNg o | Rw No 0x00000000 5 | MPPNI L oy | Rw No 0x00000000
entry 5 entry 5

6 | MPPNI T ot | Rw No 0x00000000 6 | PPN | ot | Rw No 0x00000000
entry 6 entry 6

7| MaPPNI o | Rw No 0x00000000 7| MEPPNI L yoinT | Rw No 0x00000000
entry 7 entry 7

g | MPPNI L ot | Rw No 0x00000000 g | MPPI | ot | Rw No 0x00000000
entry 8 entry 8

NEXCOBOT =.
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[ | | |
Dat PDO Dat PDO
Index Sub Name ata Access i Default Value Index Sub Name ata Access . Default Value
Type Mapping Type Mapping
Number of Number of
0 objectsin | USINT RW No 2 0 objectsin | USINT RW No 0
this PDO this PDO
| MaPPing oy | Rw No 0x78410010 1| MePPing 1 ot | Rw No 0x00000000
entry 1 entry 1
Mappi Mappi
2 aPPING 1 ypiNT | RW No 0x78640020 2 PPNI - ypiNT | RW No 0x00000000
entry 2 entry 2
Mappi Mappi
3 PN UpINT | RW No 0x00000000 3 PPN UpiNT | RW No 0x00000000
entry 3 entry 3
0x1A30 Mappi 0x1B00 Mappi
X 4 PN UpINT | RW No 0x00000000 X 4 PPN UpiINT | RW No 0x00000000
entry 4 entry 4
5 | MaPPng | ot | Rw No 0x00000000 s | MaPPng | ot | Rw No 0x00000000
entry 5 entry 5
Mappi Mappi
6 aPPING 1 piNT | RW No 0x00000000 6 PG ot | RW No 0x00000000
entry 6 entry 6
Mappi Mappi
7 aPPING 1 piNT | RW No 0x00000000 7 PG ot | RW No 0x00000000
entry 7 entry 7
Mappi Mappi
8 aPPINg 1 piNT | RW No 0x00000000 8 PG ot | RW No 0x00000000
entry 8 entry 8
® The mapping entry is 32 bit value,
® Bit 0~7: Length of object
® Bit 8~15: Sub-index of object
® Bit 16~31: Index of object
® |ndex: Ox1AX0, x = 0~3 for AxisO~3 objects
® |ndex: 0x1B0O0 for system specific objects
® These objects can be changed only in the EtherCAT Pre-operation state.
NEXCOBOT .
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4.3.5 Sync Manager Type

4.3.6 Sync Manager PDO Assignment

Data PDO Default Data PDO Default
Index | Sub Name Access . Index | Sub Name Access .
Type Mapping Value Type Mapping Value
Number of Number 0to5
0 SyncManager USINT RO No 4 0 of RxPDO USINT RW No
. (default = 5)
channels assignment
Type of 1: Mailbox RxPDO mapping
1 USINT RO N 1 UINT RW N 0x1600
SyncManager 0 © M2S index 1 © X
Type of 2: Mailbox RxPDO mapping
2 USINT RO N 2 UINT RW N 0x1610
0x1C00 SyncManager 1 ° S2M 0x1C12 index 2 ° X
3: RxPDO mapping
3 Type of USINT RO No ProcessData 3 index 3 VINT RW No 0x1620
SyncManager 2 M2S .
4 | RFPOMaRRING | gy No 0x1630
Type of 4: index 4
4 USINT RO No ProcessData RxPD i
SyncManager 3 oM 5 | FPOMRING | iy | Rwy No 0x1700
index 5
NEXCOBOT .
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[ | [ |
Data PDO Default 4.3.7 Sync Manager Synchronization
Index | Sub Name T Access Mabbi Val
e e — Index | Sub Name Data Access PDO Default
Number 0t05 Type Mapping Value
0 f TXPDO USINT RW N
oeon t ° | efauit=5) o | Numberof 1t | o No 1
assignmen 0x1C32 parameters
I X
g | PO maPRIng |y [ Ry No Ox1A00 Synchronization 0: No sync
index 1 1 UINT RO No
type (Free run)
TxPDO mapping
2 UINT RW No O0xTA10 Number of
i 0 USINT RO N 1
0x1C13 index 2 ox1C33 parameters °
I X
3 TXPD.O mapping UINT RW No 0x1A20 Synchronization 0: No sync
index 3 1 UINT R No
type (Free run)
a |PFR0 aPena | Ut | Rw No 0x1A30 e 0x1C32 for SyncMgr 2, 0x1C33 for SyncMagr3.
5 | PPPOmAPRINgG | e | R No 0x1B00
index 5
® These objects can be changed only in the EtherCAT Pre-operation state.
NEXCOBOT =.
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[ [ ] |
4.4 Manufacturer Specific Objects - 4.5 Manufacturer Specific Objects -
General (0x2000~0x2FFF) Axis (0x3000~0x5FFF)
4.4.1 Software Version Index (Hex) Meaning
Data PDO Default 0x3000~0x37FF For Axis O manufacturer specific objects
Index | Sub T Type EEEES Mapping Value 0x3800~0x3FFF For Axis 1 manufacturer specific objects
Firmware 0x4000~0x47FF For Axis 2 manufacturer specific objects
0x2000 0 version UDINT RO No - 0x4800~0x4FFF For Axis 3 manufacturer specific objects
(Application) . . . . . . . .
Boot loader The following sections describe object-profiles of AxisO. Axis1~Axis3 are
0x2001 0 oot loade UDINT RO No -- identical as AxisO.
version
0x2002 | 0 | FPGAversion | ubinT | RO No - 4.5.1 Encoder Mode (0x3000 + n * 0x800)
Index | Sub Name Data Access PDO Default
4.4.2 Manual ID Switch Value Type Mapping Value
Data PDO Default 0x3000 0 Encoder mode [ USINT RW No 0
Index | Sub Name Type Access Mapping Value ® Encoder modes:
= 0:4xAB phase 1:2xAB phase 2:1xAB phase
0x2005 | 0 Man\LZ:U'E W unt | ro No -
4.5.2 Encoder Configuration (0x3001 + n * 0x800)
4.4.3 Manual Trigger Output for All Channel Data PDO Default
Index | Sub Name Tvoe Access Mabbin Value
Index | Sub Name Pata Access PDO Default - ——
Type Mapping |  Value 0x3001 | 0 Encoder 1ot | Rw No 0
Manual Trigger configuration
0x2025 O out Al Ch. USINT RW Yes - ® Encoder configuration:
= bit 0: EA logic
= bit 1: EB logic

= bit 2: Filter Enable
= Dbit 3~7: Reserved (0)

NEXCOBOT .
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4.5.3 Encoder Error Counter (0x3002 + n * 0x800) 4.5.6 Axis Configuration (0x3011 + n * 0x800)

Dat PDO Default Dat PDO Default
Index | Sub Name ata Access . etau Index | Sub Name ata Access i etau
Type Mapping Value Type Mapping Value
Encod Axi
0x3002 | o | “MCUTEMON L ypint | Rw No 0 0x3011 | 0 s UNT | Rw No 0
counter Configuration
® This register indicates the error number of encoder decoded. ® |n homing mode, user can select if the motor has the encoder feedback
® \Write any value to clear the encoder error counter. (actual position).

= 0: motor with encoder, 1: motor without encoder
® [or the motor without encoder feedback, command counter will be used

Index | Sub Name -I?ata Access MPD(_) D:flault L. . .
L= el aue 4.5.7 Digital Input Logic Setting
Pulse output
0x3004 0 mode USINT RW No 0 (0X3013 +n* 0X800)
® Pulse Output Mode: Index | Sub Name DAt ccess PD(? Default
= 0: OUT/DIR 1: CW/CCW Type Mapping Value
= 5~ 7:disable, not output. 0x3013 | O | Dllogicsetting | UINT RW No 0x0445
® Bit 15~11: Reserved
4.5.5 Pulse Output Configuration ® Bit 10: Logic Inverse EMG 1: Inverse, 0: Not inverse
® Bit 9: Logic Inverse RDY 1: Inverse, O: Not inverse
* ,
(OX3005 +n 0X800) ® Bit 8: Logic Inverse EZ 1: Inverse, O: Not inverse
index | Sub Name Data . cess PD? Default ® Bit7: Logic Inverse INP 1: Inverse, 0: Not inverse
Type Mapping Value ® Bit 6: Logic Inverse ALM 1: Inverse, 0: Not inverse
Pulse output ® Bit 5: Logic Inverse DI2 1: Inverse, O: Not inverse
0x3005 1 0 configuration USINT RW No 0 ® Bit 4: Logic Inverse DI1 1: Inverse, O: Not inverse
e Bit 0: PUL signal output logic: : B?t 3 Log?c Inverse DIO 1 Inverse, 0 Not ?nverse
= 0: notinverse, 1: inverse B!t 2: Logfc Inverse -LS 1: Inverse, 0: Not !nverse
e Bit1: DIR signal output logic: b B!t 1: Logfc Inverse HS 1: Inverse, 0: Not inverse
® Bit 0: Logic Inverse +LS 1: Inverse, O: Not inverse

= 0: notinverse, 1: inverse
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4.5.8 Maximum Pulse Speed Setting
(0x3014 + n * 0x800)

Index | Sub Name Data Access PDC_) Default

Type Mapping Value

ocota | o | MaPuse g | Rw No 500
Speed Setting

® The unit is Kpps: kilo pulse per second
® The value must be between 10 and 6500 (10Kpps ~ 6500Kpps)
® The value must be setting according to the maximum input pulse

4.5.10 FIFO Configuration (0x3022 + n * 0x800)

frequency allowed by motor drive

4.5.9 Configuration of Linear Position Generator
(0x3021 + n * 0x800)

Index | Sub Name Data Access PD(_) L
Type Mapping Value
o | Numberof - qur | Rro No 5
entries

1 Size of FIFO UINT RO No 32

2 FIFO free space | UINT RO Yes -
0x3022

3 Value for FIFO DINT RW Yes

4 FIFO Ctrl USINT RW Yes

Last value in
5 FIFO DINT RW No 0

D PD Defaul
Index | Sub Name ata Access 0 efault
Type Mapping Value
o | Numberof et | ro No 4
entry
1 Start Position DINT RW No 0
0x3021 2 Interval DINT RW No 1
3 Repeat times UDINT RW No 0
4 | Remaning ot | ro No ;
times

0x3021:1 Start Position: The first point of linear position, this parameter
is loaded only when CMP enable.

0x3021:2 Linear interval, can be negative value, this parameter is loaded
only when CMP enable.

0x3021:3 Repeat times of linear position, this parameter is loaded only
when CMP enable.

0x3021:4 Remaining times, display residue points in linear generator.

0x3022:1 Size of FIFO, show FIFO depth. (This is a fixed value)

0x3022:2 FIFO free space, show how many free space in FIFO.

0x3022:3 Value for FIFO, it will not be pushed to FIFO until FIFO Ctrl be

set.

0x3022:4 FIFO Ctrl.

= BO: FIFO Reset (0->1) Clear data stored in FIFO.

= B1: FIFO Push (0->1 or 1->0), push the value stored in 0x3022:3 to
FIFO.

= B2: FIFO Pop (0->1or 1->0), drop the oldest value from FIFO, FIFO pop
is available when CMP enable

0x3022:5, Value in FIFO, “For Read: Read Last value in FIFO, For Write:

Push the value into FIFO”
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4.5.11 Compare Configuration (0x3023 + n * 0x800)

width

Dat PDO Default
Index | Sub Name ata Access . etau
Type Mapping Value
o | Numberof fyqnr | Ro No 5
entries
1 Compare UNT | Rw No 0
source
2 Compare USINT | Rw No 0
condition
0x3023 - e
3 | ~ompare USINT | Rw No 0
enable
g | Mogeroutput gt | Rw No 0
mode
5 | Togerpuse | nnr | Rw No 1000

® (0x3023:1 Compare source. Source of compare value and counter, this

parameter is loaded only when CMP enable.

= Bit 0: Source of compare counter
0: Encoder counter
1: Command counter

= Bit 2: Source of compare value
0: Position FIFO
1: Linear position generator

= Other bits are reserved and set zero.
® 0x3023:2 Compare condition, this parameter is loaded only when CMP

enable.

= (O: directionless: Both count direction will trigger the compare event.
= 1: Positive direction, Only incremental counting direction will trigger

the compare event.

= 2: Negative direction, Only decremental counting direction will trigger

the compare event.
® 0x3023:3 Compare (CMP) enable, Enable the compare function.
= Bit 0: Enable Compare function

0: Disable
1: Enable

® Trigger output mode,

= Bit 0: Output mode selection
0: Output pulse signal
1: Output toggle signal

= Bit 2: Output Logic

0: Not Inverse
1: Inverse”
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4.5.12 Compare Value (0x3024 + n * 0x800)

Index | Sub Name Data Access PDC_) Default
Type Mapplng Value
0x3024 | O | Comparevalue | DINT RW No 0

The value in compare function and to be compared with counter value.

4.5.13 Manual Trigger (0x3025 + n * 0x800)

Index | Sub Name Data Access PDO_ Default
Type Mapping Value
0x3025 0 | Manual Trigger | USINT RW Yes 0

Inverse the bit0 to force trigger compare event. (0->1, 1->0 change of state)

4.5.14 Trigger Counter (0x3026 + n * 0x800)

4.6 CANOpen CiA 402 Profile Specific
Objects (0x6000~0x7FFF)

Index (Hex)

0x6000~0x67FF
0x6800~0x6FFF
0x7000~0x77FF
0x7800~0x7FFF

Meaning

CiA 402 profile for Axis 0
CiA 402 profile for Axis 1
CiA 402 profile for Axis 2
CiA 402 profile for Axis 3

The following sections describe object-profiles of AxisO. For Axis1~Axis3 are
identical the same as AxisO.

4.6.1 Error Code (0x603F + n * 0x800)

f Index | Sub Name Data Access PDO Default
Index | Sub Name -[r)at: Access M:D(i)n D:alauuelt Type Mapping Value
L e Ox603F | 0 | Erorcode | UNT | RO Yes 0
0x3026 | O | Trigger counter | UDINT RW No 0 , - . .
. ® |ast error of the axis. The meaning of error codes are defined in
For Regd, shqw the count of compare event (trigger count). “Troubleshooting” chapter.
For Write, write any data to clear counter.
4.6.2 Controlword (0x6040 + n * 0x800)
D PD Defaul
Index | Sub Name ata Access O etault
Type Mapping Value
0x6040 0 Controlword UINT RW Yes 0x0000
NEXCOBOT .
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® Control word bits description. ® Bits description for Cyclic sync position (CSP) mode.
Bit Meaning Bit Meaning
0 Switch on 4 Reserved, set 0.
Enable voltage 5 Reserved, set 0.
Quick stop 6 Reserved, set 0.
Enable operation Halt
4~6 | <Operation mode specific> 8 0: Motion is executed
" Fault reset 1: Halt axis according to halt option code (0x605D)
3 Halt 9~15 | Reserved, set 0.
9~15 | <operation mode specific>

® Bits description for profile position (PP) mode.

® Control command for axis’s state. Bit Meaning

New command set point,

Command Bit7 Bit3 Bit2 Bit1 Bit0 4
0 -> 1: Start new command.
Shutdown 0 - 1 1 0 — - .
- Start new positioning immediately, (reference when bit
SwitchOn 0 0 1 1 1 .
_ 5 4 rising edge)
SwitchOn + 0 1 1 1 1 0: Buffered positioning until current positioning finish.
EnableOP 1: Start new positioning immediately.
Disable Voltage 0 3 3 0 - Relative /Absolution position
Quick Stop 0 - 0 1 - 6 0: Target position(0x607A) as absolution position
Disable 1: Target position(0x607A) as relative position
0 0 1 1 1
Operation Halt
Enable Operation 0 1 1 1 1 8 0: Motion is executed
Fault Reset 0>1 _ _ _ _ 1: Halt axis according to halt option code (0x605D)

10~15 | Reserved, set O

NEXCOBOT .
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® Bits description for profile velocity (PV) mode.

Bit Meaning
4 Reserved, set 0.

Reserved, set 0.
6 Reserved, set 0.

Halt
8 0: Motion is executed

1: Halt axis according to halt option code (0x605D)
9~15 Reserved, set 0.

® Bits description for homing (hm) mode.

Bit Meaning

Homing enable.
4 0: Not stop homing

1: Start or continue homing
5 Reserved, set 0.
6 Reserved, set 0.

Halt
8 0: Motion is executed

1: Halt axis according to halt option code (0x605D)
9~15 Reserved, set 0.

NEXCOBOT H
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4.6.3 Statusword (0x6041 + n * 0x800)

D PD Defaul
Index | Sub Name ata Access O efault

Type Mapping Value
0x6041 0 Statusword UINT RO Yes -

® The Statusword indicates the current state of the drive.
® Statusword bits.

Bits | Status Description

0 Ready to switch on

1 Switched on

2 Operation enabled

3 Fault ) )

7 Voltage enabled See <Details on Bits 0 to 7>

5 Quick stop

6 Switch on disabled

7 Warning

8 Active mode stop 1: Active mode function operating

9 Remote Controlword (6040h) is processed

10 Operation mode specific See <Details on Bits 10, 12, and 13>.
11 Internal limit active Not used

g Operation mode specific See <Details on Bits 10, 12, and 13>.
14 | Torque limit active Not used

15 Safety active Not used

[ ]|
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® Details on Bits 0 to 7 (for current state)

Drive State Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
No.t ready to o 0 o o 0 0 0 0
switch on
Switch on
disabled o 1 o 0 0 0 0
Ready to switch o 0 1 o 0 0 0 1
on
Switched on — 0 1 — 0 0 1 1
Operation

— 0 1 — 0 1 1 1
enabled
Quick stop — o] o | =] o 1 1 1
active
Fauﬁ reaction o 0 . . 1 1 1 1
active
Fault — 0 — — 1 0 0 0

Main Power On

Warning is
occurred

NEXCOBOT
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® Details on Bits 10,12 and 13

PP mode

Bit

Description

Value

Definition

10

Target reached

Halt (Bit 8 in Controlword) = 0:
Target not reached

Halt (Bit 8 in Controlword) = 1:
Axis decelerates

Halt (Bit 8 in Controlword) = 0:
Target reached

Halt (Bit 8 in Controlword) = 1:
Velocity of axis is 0

12

Set-point
acknowledge

Speed is not equal 0

Speed is equal 0

13

Reserved

PV mode

Bit

Description

Value

Definition

10

Target reached

Halt (Bit 8 in Controlword) = 0:
Target not reached

Halt (Bit 8 in Controlword) = 1:
Axis decelerates

Halt (Bit 8 in Controlword) = 0:
Target reached

Halt (Bit 8 in Controlword) = 1:
Velocity of axis is 0

Speed

Speed is not equal 0

Speed is equal 0

Reserved
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® Home mode

Bit 13 Bit 12 Bit 10
Definition Homing Homing Target
error attained reached
Homing procedure is in progress 0 0 0
Homing procedure is interrupted or
0 0 1
not started
Homing procedure is completed 0 1 1
successfully
Homing error occurred, velocity is not 1 0 0
0
Homing error occurred, velocity is 0 1 0 1
® CSP mode
Bit Description Value Definition
10 — Reserved
12 — Reserved
13 — Reserved

4.6.4 Quick Stop Option Code (0x605A + n * 0x800)

Index | Sub Name Data Access PD(_) Default

Type Mappmg Value

ox605A | o | Quickstop NT | Rw No ,
option code

0: Disable drive function
1: Slow down stop

2: Quick stop

3: Emergency stop

4.6.5 Shutdown Option Code (0x605B + n * 0x800)

Index | Sub Name Data Access PD(? Default

Type Mapping Value

oxgosg | o | Shutdown NT | Rw No 0
option code

® (: Disable drive function
® 1: Slow down stop

NEXCOBOT .
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4.6.6 Disable Operation Option Code 4.6.9 Mode of Operation (0x6060 + n * 0x800)
(OXGOSC +n* 0X800) Data PDO Default
Index | Sub Name Access i
Data PDO Default Type Mapping Value
Index | Sub Name T Access M . Val Mode of
ype apping aue 0x6060 | 0 , SINT RW Yes 8
Disable operation
0x605C | 0O operation INT RW No 0 ® 1: PP mode
option code ® 3: PV mode
® 0: Disable drive function ¢ 6: Homing mode
® 1: Slow down stop ¢ 8 CSPmode
4.6.7 Halt Option Code (0x605D + n * 0x800) 4.6.10 Mode of Operation Display
Data PDO Default (0x6061 + n * 0x800)
Index | Sub Name Access .
Type Mapping Value 1] b ~ Data A PDO Default
Halt option ndex | Su ame Type ceess Mapping Value
0x605D 0 INT RW No 1
code Mode of
® 1: Slow down stop 0x6061 0 operation SINT RO Yes 8
® 2: Quick stop display
® 3: Emergency stop ® 1: PP mode
® 3: PV mode
4.6.8 Fault Reset Option Code (0x605E + n * 0x800) ® 6: Homing mode
Dat PDO Default * 8 C5Pmode
Index | Sub Name ata Access . etau
Type Mapping Value
oxgose | o | Faultreset INT | Rw No 0
option code
® (: Disable drive function
nexcosor [
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4.6.11 Position Demand Value
(0x6062 + n * 0x800)

Index | Sub Name Data Access PDC_) Default
Type Mapping Value
0x6062 0 Position DINT RO Ves ]
demand value

® This object provides the value of the command position in pulse units.

4.6.12 Position Actual Internal Value
(0x6063 + n * 0x800)

Dat PDO Default
Index | Sub Name ata Access . etau
Type Mapping Value

ox6063 | o | Posttonactual |l g Yes ;
internal value

® This object provides the actual value of the encoder in encoder pulse units.

4.6.13 Position Actual Value (0x6064 + n * 0x800)

Index | Sub Name Data Access PDC_) Default
Type Mapping Value
0x6064 0 Position actual DINT RO ves
value

® This object provides the actual value of the encoder in user position units.

4.6.14 Velocity Demand Value
(0x606B + n * 0x800)

Index | Sub Name Data Access PD(? Default
Type Mapping Value
Ox606B 0 Velocity DINT RO ves
demand value

® This object provides the demand velocity value derived from the demand
position.

4.6.15 Velocity Actual Value (0x606C + n * 0x800)

Dat PDO Default
Index | Sub Name ata Access i erau
Type Mapping Value
oxgoeC | o | Velodecual | b g Yes
value

® This object provides the actual velocity value derived from the position
encoder.

4.6.16 Target Velocity (0x60FF + n * 0x800)

Data PDO Default
Index | Sub Name Access . "

Type Mapping Value
Ox60FF 0 Target velocity DINT RW Yes

® This object specifies the target velocity for Profile Velocity mode in
velocity units (pulse per second).
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4.6.17 Target Position (0x607A + n * 0x800)

4.6.20 Profile Deceleration (0x6084 + n * 0x800)

Dat PDO Default Dat PDO Default
Index | Sub Name ata Access . etad Index | Sub Name ata Access i etau
Type Mapping Value Type Mapping Value
iti Profil
0x607A | O | Target position DINT RW Yes 0x6084 0 ; rlo i e' UDINT RW Yes
® This object is the target position in the Profile Position mode and Cyclic eceleration

Synchronous Position mode.

4.6.18 Profile Velocity (0x6081 + n * 0x800)

® This object specifies the deceleration for profile modes.

4.6.21 Quick Stop Deceleration (0x6085 + n * 0x800)

Dat PDO Default
Index | Sub Name Data Access PD(_) Default Index | Sub Name ata Access . era
Type Mapping Value Type Mapping Value
0x6081 0 Profile velocity | UDINT RW Yes 06085 0 dQUI‘Tk S‘E{Qp UDINT RW Yes
® The profile velocity is the velocity normally attained at the end of the eceeration

acceleration ramp during a profiled move and is valid for both directions
of motion.

® The quick stop deceleration is the deceleration used to stop the motor if
the ‘Quick Stop’ command is given and the Quick Stop Option Code (see

4.6.19 Profile Acceleration (0x6083 + n * 0x800)

Data PDO Default
Index | Sub Name Access . “
Type Mapping Value
Profil
0x6083 | 0 rore UDINT | RW Yes
acceleration

605Ah) is set to 2.

4.6.22 Home Offset (0x607C)

Index | Sub Name Data Access PD(_) Default
Type Mapping Value
0x607C | 0 Home offset DINT RW No -

® This object specifies the acceleration for profile modes.

® The home offset is the difference between the zero position for the

application and the machine home position (found during homing).

NEXCOBOT
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4.6.23 Homing Method (0x6098 + n * 0x800) 4.6.24 Homing Speed (0x6099 + n * 0x800)
Index | Sub Name Data Access PDC_) Default Index | Sub Name Data Access PDO_ Default
Type Mapping Value Type Mapping Value
0x6098 | 0 Horing SNT | Rw Yes - o | Numberof 1 gur | ro No 2
Method entries
® This object specifies the homing method. Speed during
0x6098 1 search for UDINT RW Yes 5000
Method | Data Description switch
0 No homing operation required 2 speed during UDINT RW Yes 1000
; — ; search for zero
1 Homing on the negative limit switch and index pulse
> Homing on the positive limit switch and index pulse This object entries define the speeds used during homing and is given in

, , , user velocity units.
7-14 Homing on the home switch and index pulse

24 | Homing on the home switch 4.6.25 Homing Acceleration (0x609A + n * 0x800)

Same homing as Method 8 (without an index pulse)

)8 Homing on the home switch Index | Sub Name Data Access PD? Default
Same homing as Method 12 (without an index pulse) Type Mapping Value
33,34 | Homing on index pulse 0x609A | © Homng 1 ypinT | Rw Yes 1000
. — Acceleration
35 Homing on the current position

® This object specifies the acceleration and deceleration for homing in
acceleration units.

4.6.26 Touch probe function (0x60B8 + n * 0x800)

Index | Sub Name Data Access PDC_) Default
Type Mapping Value

Touch probe

) UINT RW Yes 0
function

0x60B8 0

® This object indicates the configured function of the touch probe.
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HEn
Bit Description R/W | Default Bit Description R/W | Default
15:14 | Reserved R/W 0 Touch probe 1 positive edge enable
Touch probe2 negative edge enable 0: Switch off sampling at positive edge of touch
0: Switch off sampling at negative edge of touch 4 probe 1 RW 0
13 probe 2 R/W 0 1: Enable sampling at positive edge of touch
1. Enable sampling at negative edge of touch probe 1
probe 2 3 Reserved. R/W 0
Touch probe2 positive edge enable Touch probe 1 Trigger selection
0: Switch off sampling at positive edge of touch 2 0: Trigger with touch probe 1 input (DIO) R/W 0
12 probe 2 R/W 0 1: Trigger with zero impulse signal
1. Enable sampling at positive edge of touch Touch probe 1 Trigger operation
probe 2 1 0: Trigger first event R/W 0
1 Reserved. R/W 0 1: Continuous
Touch probe 2 Trigger selection Touch probe 1 switch enable
10 0: Trigger with touch probe 2 input (DI1) R/W 0 0 0: Switch off touch probe 1 R/W 0
1: Trigger with zero impulse signal 1: Enable touch probe 1
Touch probe 2 Trigger operation
9 0: Trigger first event R/W 0
1: Continuous
Touch probe 2 switch enable
8 0: Switch off touch probe 2 R/W 0
1: Enable touch probe 2
7:6 Reserved R/W 0
Touch probe1 negative edge enable
0: Switch off sampling at negative edge of touch
5 probe 1 RW 0
1. Enable sampling at negative edge of touch
probe 1
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4.6.27 Touch Probe Status (0x60B9 + n * 0x800)

Bit Description R/W | Default
Data PDO Default Touch probe 1 trigger selection monitor (User-
Index | Sub Name Type Access Y ellis] Value ; defined for testing) o o
Touch probe 0: Trigger with touch probe 1 input mode
0x60B9 0 UINT RO Yo :
X ctatus es 0 1: Reserved
® This object provides the status of the touch probe >:3 Reserved. R 0
Touch probe 1 negative edge value stored
monitor.
Bit Descripti R/W | Default 2 . R/- 0
: . escrlp'lon . clad 0: Touch probe 1 no negative edge value stored.
I:;f:g)pmbe 2 input monitor (User-defined: for 1: Touch probe 1 negative edge position stored.
15 0: Photocoupler is off R/- 0 Touch probe 2 positive edge value stored monitor.
1: Photocoupler is on 1 0: Touch probe 1 no positive edge value stored. R/- 0
Touch probe 2 trigger selection monitor(User- 1: Touch probe 1 positive edge position stored.
14 defined for testing) . R/ 0 Touch probe switch enable monitor.
?j ;liggeerrv\leittr;wt;eurghigrouﬁfezn!g%f mode 0 0: Touch probe 1 is switched off. R/- 0
- 199 P 1: Touch probe 1 is enabled.
13:11 Reserved. R/- 0
Touch probe 2 negative edge value stored
10 monitor. R/- 0
0: Touch probe 2 no negative edge value stored.
1: Touch probe 2 negative edge position stored
Touch probe 2 positive edge value stored monitor.
9 0: Touch probe 2 no positive edge value stored R/- 0
1: Touch probe 2 positive edge position stored
Touch probe switch enable monitor
8 0: Touch probe 2 is switched off R/- 0
1: Touch probe 2 is enabled.
Touch probe 1 input monitor (User-defined: for
testing) :
/ 0: Photocoupler is off R/ 0
1: Photocoupler is on
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Copyright © 2019 Nexcobot Co., Ltd. All Rights Reserved. 60 AXE-5904 User Manual



Chapter 4: Object Dictionary

NEXCOBOT

4.6.28 Touch Probe 1 Position Value Positive Edge
(Ox60BA + n * 0x800)

Index | Sub Name Data Access PDC_) Default
Type Mapping Value

Touch probe 1

0x60BA | O position value DINT RO Yes 0

(positive edge)

® This object provides the position value of the touch probe 1 in positive edge.

4.6.29 Touch Probe 1 Position Value Negative Edge
(0x60BB + n * 0x800)

4.6.31 Touch Probe 2 Position Value Negative Edge
(0x60BD+ n * 0x800)

Index | Sub Name Data Access PD(_) Default
Type Mappmg Value

Touch probe 2
position value DINT RO Yes 0
(negative edge)

0x60BD 0

® This object provides the position value of the touch probe 2 in negative
edge.

4.6.32 Digital Inputs (0x60FD + n * 0x800)

Index | Sub Name Data Access PDO Default
Index | Sub Name .I:ata Access o PD(_)n D\(Iaflault Type Mapping Value
ype apping aue 0x60FD | 0 | Digital Inputs | UDINT | RO Yes -
Touch probe 1 . T -
[ ]
ox6088 | o position value | DINT RO Ves 0 This object indicates the digital inputs state.
(negative edge)
® This object provides the position value of the touch probe 1 in negative edge. Bit Description Value Definition
31:27 Reserved 20 DI1
4.6.30 Touch Probe 2 Position Value Positive Edge 26 EMG 19 DIo
(OXGOBC +n* Oxsoo) 25 RDY 18:3 Reserved
24 EZ 2 HS
Index | Sub Name Data Access PDC_) D 23 INP 1 +LS
Type Mapping Value > LY 5 =
Touch probe 2
0x60BC | 0 | positionvalue | DINT | RO Yes 0 2 DI2
(positive edge)
® This object provides the position value of the touch probe 2 in positive edge.
NEXCOBOT .
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4.6.33 Digital Outputs (0Ox60FE + n * 0x800)

4.6.34 Supported Drive Mode (0x6502 + n * 0x800)

Index | Sub Name Data Access PD(_) Default Index | Sub Name Data Access PD(? Default Value
Type Mapping | Value Type Mapping
0 | Number of entries | USINT RO No 2 ox6502 | o Sgpported UDINT RO No 0x000000A5
OX60FE | 1 Physical outputs | UDINT | RwW Yes 0 drive mode
2 Bit mask UDINT RW No 0 ® This object provides an overview of the implemented operating modes in
® This object controls the digital outputs state. the device
= Data description of Physical outputs
Bit Signal Description i SIEITEL SE=UR
3127 | Reserved — 31:10 | Reserved 0
26 | DCIR 0: Switch off, 1: Switch on CSP mode 1: Supported
25 [ ARsT 0: Switch off, 1: Switch on Reserved 0
24 SVON Read only Homing mode 1: Supported
23:0 Reserved - 43 Reserved 0
2 PV mode 1: Supported
= Data description of Output mask 1 Reserved 0
Bit Signal Description 0 PP mode 1: Supported
31:27 | Reserved -
26 DCLR 0: Disable output, 1: Enable
25 ARST 0: Disable output, 1: Enable
24:0 Reserved -
nexcosor
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4.7 Modular Device Profile

(OxFO00~0xF100)
Dat PDO Default
Index | Sub Name ata Access i erau
Type Mapping Value
o | Numberof e+ | Ro No 2
entries
OXFO00 1 Index distance | U16_T RO No 0x800
Maximum
2 number of ule_T RO No 4
modules
N f
0 umberof 1o ¢+ | o No 4
entries
Profil
g | Profilenumbert o -1 o No | 0x000002E6
on position 1
Profile number
0xFO10 2 . U32_T RO No 0x000002E6
on position 2
Profile number
3 . U32_T RO No 0x000002E6
on position 3
Profile number | ) + 1 go No | 0x000002E6
on position 4
NEXCOBOT .
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CHAPTER 5: TROUBLESHOOTING

5.1 Error Code List

When one of these errors occurs, the state machine of CiA 402 will be in

“Fault” state.
Error Code | Name Meaning
The EtherCAT AL state became not
0x7500 Communication error “OP" while the DS402 drive state is
in “Operation enabled.”
OxFFO1 Emergency activated The Emergency signal is triggered.
OxFF02 Driver alarm activated ;Tii;]c;c’,,r ;Lr&?risljr:;ng:?er;ected to
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5.2 Troubleshooting

Problem Cause Action
Servo-on signal does not Check the wiring and the CiA 402
output state must be in “operation enabled”.
T . Check the limit switch status in DI
Limit switch is activated .
Motor does object: OX60FD.
not start Operation mode is not Check the mode of operation object:
correct 0x6060 / 0x6061
The alarm of driver is ! .
) vert Check the Driver status display
activated
The wiring about encoder | Check the wiring of encoder and
The actual | or pulse out is incorrect. pulse output.
position Check the mode setting of encoder
display is The mode of encoder or and pulse out by manufacture
wrong pulse out is incorrect. specific object: 0x3000 0x3001

0x3004 0x3005.
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