EHTHERFOX

Quickstart Guide

V1.0.0

Etherfox — QUICKSTART GUIDE

sales@granitedevices.com



Setup

Item Description Connector

1 Ethercat LEDs

2 EtherFox status LEDs

3 Ethercat Port 0 X1
4 Ethercat Port 1 X2
5 Rotary switch

6 Micro USB connector (Enabled only when Rotary is set to 0) X3
7 Simplemotion bus port X4
8 Power supply connector (24VDC) X5

Connect Ethercat
Connect Ehernet cable from Ethercat Master to Etherfox Ethercat Port 0 —connector (X1).

Ethercat master is typically PC or PLC with Ethercat master software.

Connect Simplemotion
Connect Simplemotion cable from Etherfox bus port (X4) to slave drive Simple motion port.

Connect Power Supply

Do not connect the cable when power supply is ON.

Connect 24VDC power supply to Etherfox X5 connector.
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Configure drives using USB-connector
1. Connect USB cable between EtherFox USB port (X3) and PC USB host port
Select position 0 form rotary switch
Power up the device and drives
Start Granity software and select USB-COM port
Configure drives using Granity (https://granitedevices.com/wiki/Granity)
Exit Granity
Select rotary position that indicates the number of drives connected to Simplemotion bus
Disconnect USB cable
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Configuring Etherfox with Twincat 3

Twincat installation can be read from Beckhoff information system documentation and is not described
in this document.

Copy description file
Copy EtherFOX.xml description file to Twincat installation directory*.
» ThisPC » Local Disk (C:) » TwinCAT » 3.1 » Config » lo » EtherCAT
*Installation directory may vary depending on installation settings
Reload Device Descriptions from using TWINCAT dropdown menu from Twincat.
w EtherFox Cuickstart - Microsoft Visual Studio

FLE EDIT VIEW PROJECT BULD DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
fc-o|B-o-26 | | & Activate Configuration | || TwinCAT RT (64) -] A

[+ | B2 E | W E E7  Restart TwinCAT System | | Zi
Solution Exol EX  Restart TwinCAT (Config Mode)
olution Explorer
& | . - | 5 c Reload Devices
o-O —
% Scan
Search Selution Explorer (Ctrl+7) @ Toggle Free Run State
fa] Selution 'EtherFox Quickstart' (1 project) @) Show Online Data
F] “a EtherFox Cuickstart
b ﬂ SYSTEM +m  Show Sub ltems
MOTION & Security Management...
T
Z:IC:ETY Access Bus Coupler/IP Link Register...
E Co+ Update Firmware/EEPROM 3
4 1/Q Show Realtime Ethernet Compatible Devices...
:?S i File Handling ,
¥ M 1
5 Mappings Selected ltem 3
EtherCAT Devices & Update Device Descriptions (via ETG Website]...
Target Browser 3 Reload Device Descriptions
About TwinCAT Manage User Defined Whitelist...

Manage User Defined Blacklist...

Create a Project
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Create new project.

Scan devices.

M EtherFox Quickstart - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE P

‘0-O|B-D-LWME| XTA|D Q| b atach. |

E::’.'. # ﬂl@' C.JL:‘L;H‘LDCE“' '|=5§5|

Solution Explorer
So @ e-a # -
Search Solution Explorer (Ctrl+7) 2~

fal Solution 'EtherFox Quickstart' (1 project)
4 ;‘I EtherFox Cluickstart
b @l SYSTEM

Add Mew ltem... Ins

O Add Existing [tem... Shift+Alt+ A

Export EAP Config File
%, Scan

Paste Ctrl+V
Paste with Links
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Append NC- configuration to Twincat Project.

EtherCAT drive(s) added

Append linked axis bo: (®) MC - Configuration

() CMLC - Configuration
Cancel

IH
s
>

Select Operation mode

Set drive operation mode from Drive settings

P ]
4 "L Devices
4 == Device 1 (EtherCAT)
jﬂ Image
*H Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
l§ Term 1 (EK1200)
F ﬂ Module 1 (csv - axis)
4 Inputs
#! Error Code
3l Status Word
& ActualPosition

R~

(9

[ Outputs
B WcState
B [ InfoData

4 ﬁj Mappings
@ MC-Task 1 SAF - Device 1 (EtherCAT) 1
_’,3! MC-Task 1 SAF - Sample_PTP_Move Instance

Set operation mode value from DC page to DC-Synchron

General EtherCAT DC Process Data Slots  Statup CoE-Online  Online  MC-A: Online  NC-A: Functions

Operation Mode: | DC-Synchron e |

| Advanced Settings... |
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Configuring number of drives

Set number of drives from Slots page. Select axis from slot and select csv — axis from right panel. Use
middle buttons to select module to a slot.

ethero Quictan_» >

General EtherCAT DC Process Data  Slots  Statup  CoE -Online  Online

Slot Module Module Moduleldent  Description

A s 0 csy - axis B¥csy - avis (x00319800 csv
B s 1
B fcis 2 ¥
i JER
A s 4
A s 5
Az 6
s 7

1 » 4 b

[] Download SlotCfg =Py Create project specific XML File...

Configure Encoder settings
Select Encoder settings from Axis menu.
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P MOTION
4 NC-Task 1 SAF
[Z1 NC-Task 15VB
jg Image
7] Tables
[&] Objects
4 Sy Axes
4 Bof Axis 1
4 Enc
b=l Drive
To, Ctrl
B Inputs
b [ Outputs
4 Bap Axis 2
4 8, Enc
= Inputs
b [ Outputs
b=l Drive
To, Ctrl
B Inputs
b [ Outputs

Set following values to Encoder parameters:

Encoder Scaling Factor value 0.0140625
Encoder Mask (maximum encoder value) Ox3FFFFFFF
Encoder Sub Mask (absolute range maximum value) 0x00006400
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Parameter Offline Value

Enceder Evaluation:

Invert Encoder Counting Direction FALSE LI

Scaling Factor Numerator 0.0140625

Scaling Factor Denominator (default: 1.0) 1.0

Position Bias 0.0

Module Factor (e.g. 360.0%) 360.0
Tolerance Window for Modulo Start 0.0

Encoder Mask (maximum encoder valug) (u3FFFFFFF

Encoder Sub Mask (absolute range maximum value) OseD0006B400

Reference System INCREMEMTAL' ﬂ

Limit Switches:

Soft Position Limit Minimum Menitoring FALSE ;I
Minimum Position 0.0

Soft Position Limit Maximum Maonitaoring FALSE ;I
Maximum Position 0.0

Filter:

Heming:

Other Settings:

Axis Type should be CANopen DS402.

Link to PLC is appended only if a PLC item is appended to project and is not necessary for testing

General Settings  Parameter Dynamics Ornline  Functions Coupling Compensation

[Link To 170 | |Drive 1 (EtherFOX) # A |
Link To PLC... | | |
Asis Type: | CANopen DS402/Profile MDP 742 (e.q. EtherCAT CoE Diive) ~|
Lnit: mm e Display {Only)

Position:  [_]pm [ ] Medulo

Velocity: ] mm/min

Result
Position: Velocity: Acceleration: Jerk:
|mm | |mmfs | |mm;’52 | |mmf53 |

Auis Cycle Time / Access Divider

e T o
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Configure Axis parameters
Configure axis limits and motion parameters to match your drive configuration values.

Set limit values to less or equal to drive configuration parameters to avoid drive faults.

Solution Explorer
@& o-a| &=

Search Solution Explorer (Ctrl+7)

fa] Solution 'EtherFox Cuickstart' (1 project)
4 “_i EtherFox Quickstart
bl SYSTEM
4 [ MOTION
4 NC-Task 1 SAF
[Z1 NC-Task 15VB
jg Image
[ Tables
[&H] Objects
4 e Axes
4 B Axis 1
4 %, Enc
3 Inputs
b [ Outputs
b=l Drive
T, Ctrl
3 Inputs
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General Settings  Parameter Dynamics Cnline

Coupling Compensation

| Parameter | Offline Value

- Maximum Dynamics:
Reference Velocity
Maxirmum Velocity
Maximum Acceleration
Maxirum Deceleration

- Default Dynamics:
Default Acceleration
Default Deceleration
Default Jerk

- | Manual Meticn and Homing:

Heming Velecity (off plc cam)
Manual Velocity (Fast)
Manual Velocity (Slow)
log Increment (Forward)
log Increment (Backward)

+  Fast Axis Stop:

+ | Limit Switches:

+  Monitering:

+ | Setpoint Generatorn:

+ | MCl Parameter

+  Other Settings:

Horming Velocity (towards plc cam)

00,0
400.0
10000.0
10000.0

1000.0
1000.0
1150.0

0.0
300
400.0
100.0
30
50

Activate current configuration
Activate current configuration and set Run mode
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Dq EtherFox Quickstart - Microsoft Visual Studio
FILE EDNT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE

XA |- | p Atach. -
| T | |<Loca|:-

Check that InputToggle variable chages states between 0 and 1.

A ff:;; Mame Online

4 % Devices #! Error Code 0
4 =¥ Device 2 (EtherCAT) &) Status Werd X 484
jg Image 5 ActualPosition X 0
28 Image-Info 3 WeState X0
b 2 SyncUnits ## InputTeggle X1
I Inputs #1 State 8
b [ Outputs F AdsAddr 192.168.0.1...

b & InfoData #1 Chn 0

4 T Drive 1 (EtherFOX) 1 DcOutputShift X 810300

4 EM Module 1 (csv - axis) 1 Delnputshift X 3389700
4 Inputs % Contrel Word X6
#! Error Code % TargetVelocity X0

5 Status Word

Select Axis menu item from MOTION and select Online page

@ o-a| &=

General Settings  Parameter Dynamics Online  Functions Coupling Compensation

Search Selution Explorer (Ctrl+") P~ ) "
Setpoint Postion:
fa] Solution 'EtherFox Quickstart' (1 project) 00000 0.0000
Fl Iii EtherFox Quickstart Lag Distance (min/max):  [mm] Actual Velociy: [mmsg] Setpoint Velocity:  [mm.s]
b [l svsTEM | 0.0000 (0.000.0.000)| | 0.0000] | 0.0000|
A MOTION Cvemide: [%] Taotal / Control Output:  [%] Emor:
4 @ NC-Task 1 SAF | 0.0000 % 0.00/ 0.00% | D{ﬂ:ﬂ)|
[E1 NC-Task 15VB Status fog) Status (phys.) Enabling
=% Image [JReady NOT Moving ] Coupled Mode [ Controller Set
[7] Tables [ calibrated [ Moving Fw [Jin Target Pos. [IFeed Fw
@ Objects [ Has Job [ Moving Bw [Jin Pos. Range [IFeed Bw
4 T Axes
4 B Axis1 Controller Kv-Factor: [mm./s/mm] Reference Velocity: [mm./s]
4 ¥, Enc |1 “'l |5DD “Pl
4 Inputs Target Position: [mm] Target Velocity: [mm./s]
[ Outputs |D l,l |D
b 2l Drive
Ta, Ctrl —— — + ++ ® —_—
b Inputs Fi | F2| F3| F4 F8 | F9
i [l Outputs
fof rLC

& sareTy
-

oS
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Make sure that motor can run safely before enabling drive. Make sure that there nothing connected to
Axis on test phase.

Axis torque can be enabled using Enable sections Set - button.

Set Enabling et
Controller k.

Feed Fiu

Feed Bw Cancel

Override [%]:

Axis status should be Ready and Not moving.

Gereral Settings  Parameter Dynamice Online  Functions Coupling Compensation

Setpoint Position: [mm]
Lag Distance (min/max):  [mm] Actual Velocity: [mmss] Setpoirt Velocity:  [mm.ss]
0.0000 (0.000. 0.000)| | 0.0000| | 0.0000|
Owvemide: [%] Total / Control QOutput:  [%] Emor:
| 100.0000 % | 0.00/ 0.00 %] | 0 {0:0)|
Status log.) Status (phys.) Enabling
Ready MOT Maoving [ Coupled Mode Cortroller Set
[ ] Calibrated [ ] Maving Fw []In Target Pos. Feed Fw
[ ]Has Job [ ] Maving Bw []In Pos. Range Feed Bw
Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mm.s]
[ 4]  [s00 4
Target Position: [mm] Target Velocity: [mmys]

B B |

4
w2 &) & Ay
F1 | F2| F3| F4 F8 | _F9

Use F1/ F2 buttons to Jog axis.

Disable controller after test session.
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Set Enabling et

[ Contraller

[]Feed Fw
[]Feed Bw Cancel

Override [%]:

Drive Inputs

Actual Position
CiA402 Specific actual position.

Status Word
CiA402 Specific status word bits. No vendor specific values.

Error Codes - 0x603

Drive and Etherfox error codes can be read from Error Code input.

P ﬂDrive:i{EtherFOX]
F ﬂMDduIech- axis)
¥ Inputs
#| Error Code
aF Status Word
& ActualPosition
b [ Outputs

Etherfox bridge error codes listed below:

Error Code (HEX) Description

OxECO1 Invalid gain or division value in drive configuration parameters
0xEC02 Invalid drive configuration mode, use supported drive mode (Velocity)
OxECO03 Simplemotion bus read/write error

0xEC04 Drive does not support Ethercat feature set

OxECO5 System init failure

OxECO06 Communication error

0xECO7 Drive fault stop

OxECO8 Drive STO active

OxECO09 Drive in permanent stop mode

OxECOA Drive status bits indicate error

OxECOB Servo ready status invalid from fast update response

0xECOC Ciad402 CSP mode not supported use CSV mode

OxECOD SM Sync not supported, use DC-sync
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If drive fault is active, drive specific error codes are shown directly on error code input.

Drive specific error codes are listed on the following web page:
https://granitedevices.com/wiki/Fault location

Troubleshooting

Descption

When LED1 & LED2 blinks at startup constantly the number of drives
found does not mismatch the drives configured with rotary switch.
Please check drive count with Granity tool and select correct drive count
with rotary switch

. __________________________________________________________________________________________|
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