Probe Unit function

Beckhoff AX5000: Homing

Probe Unit function

A probe unit is a hardware-oriented functional group that can store the current axis position for a parameterisable event. The
event may be an edge of a digital input in the drive, for example. The position is stored immediately without significant delay for

subsequent evaluation by the control system.

The probe unit of the drive can be used for event-driven position sensing through the application program (MC_TouchProbe), or

for registering a reference position during homing (MC_Home) if the NC referencing mode is set to hardware latch.

In any case, the probe unit has to be parameterised before it can be used. The following parameterisation description refers to

an AX5000 drive (SoE), although it can also be used more generally for the parameterisation of a SERCOS drive.

Parameter overview

SERCOS parameters

Parameter
S-0-0303
S-0-0307
S-0-0169
S-0-0170

Value

405

409 or 410
1,2,3

3

EtherCAT transition (startup)
P->S
P->S
P->S
S->0

Process data - cyclic data between drive and NC axis

Parameter
S-0-0130
S-0-0131

Probe unit parameterisation

The probe unit is controlled via an AX5000 configuration dialog. In multi-channel devices a probe unit is available for each

channel.

Description

Probe value positive edge

Probe value negative edge

Description

Allocation of real-time Control bit 2
Allocation of real-time Status bit 2
Probe control parameter

Probing cycle procedure command
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sTEM - Configuration
- Configuration

| General | EtherCAT | DC

| Process Data I

Startup I SoE - Online | Online | Configuration |

NC-Task 1 SAF |2 2[EB) « v 2| E N 2 |[CengePhase: -]
[21 NC-Task1 SVB Tree x
NC-Task 1-Image -
[=)- Device
Tables ' DeviceInfo Probel Logic Configuration
a foces . . Power Manage &I
- Axis 1 Disol Muxl
- Axis 2 Uy Pos Edge
" - Configuration  Scope f
[ - . .. Watch Windov —{IJ_— *\‘_‘\-h’—_@___—_
m - Configuration . Logic : *
- Conhigusation &=~ Channel A 0: Digital input :
1/0 Devices Eg- Parameter Dhigh otve — | Piobel 0: Position
= Devi \ - Operation | EIO b? feedback valu
% Device 2 (EtherCA e Mux2 — "R Y (5-0:0051)
4= Device 2-Imag e NegEdge !
..== Device 2-Imag ~Manual O f :
- @1 Inputs i~ Drive Com —0 — -
0 . i.Forcel/O 0: Digital input O —_—
- §l Outputs - . 0:High act
(- Diagnostics | il =i |
-8 InfoData Ch B
w- i Term1 (Cx11o ||| @ +hanne
-Btl Axis 8 (AX5203
Mappings <) | P > @
|g8 NC-Task15AF-D |\ oreng | AmdsStte | Ermorld | Umain OK | Delink OK | Ampl-Te.. | Actualop... | v<=v_0 | Postive
Channel A Axis Emor  DOO1: Pr... R/ ® M 364  2:velo control . ®
Channel B Axis Emor  D001: Pr... R/ et et 365 2: velo control ® .
< | 1 | »
< [ 3
Ready CX_0189F8 (5.1.137.248.1.1)

In the first step a signal source (Mux1) for triggering the probe unit is selected. Digital drive inputs 0 to 7 are available for
selection. To parameterise the probe unit for homing with evaluation of the encoder zero track, select Mux 2, which is the only
option offering reference signal feedback.

Probe 1 logic configuration (P-0-0251): Mux1

(B

Signal selection

ActValue: 0: Digital input 0

0: Digital input 0
1: Digital input 1
2: Digital input 2
3: Digital input 3
4: Digital input 4
5: Digital input 5
E: Digital input 6
7: Digital input 7

Output negation

Actalue: 0: of
@ High active

) Low active

Naow

—

f

Preview

Download

_+_ 0K

Cancel

The trigger signal can be linked with a further signal source (Mux 2). In the simplest case only one signal source is used, and the
linkage logic is set accordingly.

https://infosys.beckhoff.com/content/1033/ax5000_usermanual/htmI/AX5000_Homing_ProbeUnit.htm

Page 2 sur 10



Probe Unit function 21.06.18 08:47

Probe 1 logic configuration (P-0-0251): Logic

Logic operation
ActValue: 0: Mux 1

Output negation
Actalue: 0: off

@ High active

() Low active
1: Mux 2

2: Mux 1 AND Mux 2

3 Mux 1 AND rising edge Mux2
4: reserved

5: Mux 1 0R Mux 2 Download

K

Cancel

A signal parameter determines whether the positive or negative signal edge is evaluated (Pos Edge or Neg Edge). The decision
to use a particular signal edge is therefore made during drive parameterisation and cannot be made later in the control program.

Probe control parameter (S-0-0169):Probe 1... M

ActValue: 0: not active

The modifications entered during these initial configuration steps can be stored in the startup list for the drive, so that they are
transferred to the drive on system startup. In the Startup List dialog save the modified parameters by clicking Accept All and or
exit the dialog with OK.

@ iEnable Probe 1 positive edge:

() Disable Probe 1 positive edge
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T ORI 571
Startup List - @EIQ
IDNs already in Startup list (count: 6) Channel
Index Name Set Value Unit A v
-5 S-00015 Telegram type 00000000 00000111
S S-0-0016  Configuration list of AT Edit list... (disabled)
#-S S-0-0024 Configuration list of MDT Edit list... (disabled) En-/Disable
/S| 500001 Control unit cycle time (TNcyc) 2000 us
S S-0-0002 Communication cycle time ¢Sync) 2000 us
S S-0-0032  Primary operation mode 2: velo control
;
!
Cancel
IDNs modified by TeDriveManager
Index Name Set Value Unit
-~ 1%&& S-0-0001 Control unit cycle time (TNcyc) 500 us Al
%8 S-0-0002 Communication cycle time {Sync) 500 us
[+-0EW S-0-0169 Probe control parameter
[+-0E0 P-0-0089 Motor data constraints
--MEl P-0-0182 Feedback 2 gear numerator 1
el P-0-0183 Feedback 2 gear denominator 1
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Linking the probe unit with the NC

In a further configuration step the probe unit for the drive is linked with the NC controller. The control system operates the probe
unit via the SERCOS real-time bits in the master control word and the drive status word and retrieves the latch position from the
drive process data.

Startup list

To configure the real-time bits the drive startup list is extended (New...).

B Homing2.tsm - TwinCAT System Manager - 'CX_0189F8' e - " (= B
File Edit Actions View Options Help
DBwE S sB2ER AL (D avdE et ®e :z2QRFEL €D ?
-8 SYSTEM - Configuration
j Start ~Onli i ~
- 8 NC - Configuration | General | EtherCAT | DC | Process Data | Startup | SoE - Online | Online | Configuration |
5-[Ba NC-T AF
= st-l’(l':slsc 15vB Transttion  Protocol Index Data Comment
= NC-Task 1-Image S PS> SoE S00015(A)  (x0007 (7) Telegram type
] Tables S <PS>  SoE S0-0016 (A) 0200020033 00 AT list
' e S PS>  SoE S0-0015(8) (x0007 (7) Telegram type
[=-agn Axes
b Ais 1 S <PS>  SoE S0-0016(8) 020002003300 AT list
- . S PS> SoE S-0-0024 (A) 02 0002 00 24 00 MDT list
- Axis 2 3 L
e S PS> SoE S-0-0024 (B) 0200020024 00 MDT list g
-3 PLC - Configuration SIPS  SoE S0-0001 (&)  0x07D0 (2000) Tneye - NC cycle time
-5 Cam - Configuration SIPS  SoE S00002(4)  (x07DO (2000) Tscyc - Comm cycle time
BI /O - Cenfiguration 8PS SoE S0-0032(A)  (x0002 (2) Operation mode
= VO Devices SiPs SoE S-0-0032(B) (x0002(2) Operation mode
=7 Device 2 (EtherCAT) 8l pPs SoE S-0-0169 (A)  x0001 (1) Probe control parameter
..=¥=a Device 2-Image [ SoE P-0-0085(A) 24002400028000003.. Motordata constraints
-.=¥a Device 2-Image-Inf 8lprs SoE P-0-0182 (A)  (x00000001 (1) Feedback 2 gear numerator
- §1 Inputs 8iPs SoE P-0-0183(A) (00000001 (1) Feedback 2 gear denomin...
Gg--v‘l Outputs
GB---. InfoData
- Term1 (CX1100-00
e84 | Axis 8 (AX5203-000
=88 Mappings
‘..@m NC-Task 1 SAF - Devic
Move Up Move Down New.. .| | Delete Edit
< | 1 3
Ready CX_0189F8 (5.1.137.248.1.1)
= e D s

To enable activation of the probe unit set S-0-0303 to 405 (95 01).
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Edit SERCOS Startup Entry o e o . & b " )
Transition [ Disable Entry
[r>p P->S IDN: S-0-0303

[ ]validate
Data [bin]: 95 M
Yalidate Mask
Comment  Mlocsionofabimecomolbkz
— |
URELY Name Unit  Value L4l |8
| | 500267  Password = ~
S-0-0273  Maximum drive off delay time ms 10000 /
S-0-0274  Received diive addresses - (list)
S-0-0292  List of supported operation modes - list)
S-0-0295  Drive enable delay time ms 0 D
S-0-0296 Velocity feed forward gain % 100.00
S-0-0301  Allocation of real-time control bit 1 - S-0-0000
S-0-0303  Allocation of real-time control bit 2 - S-0-0405
S-0-0305  Allocation of real-time status bit 1 - S-0-0000 e
S-0-0307  Allocation of real-time status bit 2 - S-0-0403
S-0-0347  Velocity error inc/(1... -1024
S-0-0372  Drive Halt acceleration bipolar rad/s™2 628318
S-0-0374  Procedure command error list - (list)
S-0-0375  Diagnostic numbers list - (list)
S-0-0380 DC bus voltage W 290.0 |3

The drive response is signalled in a status bit. To this end S-0-0307 is set to 409 (99 01) for a positive signal edge and 410 (9A

01) for a negative signal edge.

Edit SERCOS Startup Entry o 4 . o 4 " B
Transition [ Disable Entry
[Jr>p P->S IDN: S-0-0307

| W alidate
Data [bin): 9901
Yalidate Mask:
Comment: Allocation of real-time status bit 2
| | 1on Name Uit Value E
| | 500267  Password =
S-0-0273  Maximum drive off delay time ms 10000
| | S-0-0274  Received drive addresses - (list)
S-0-0292  List of supported operation modes - (list)
S-0-0295  Drive enable delay time ms 0 D
S-0-0296 Velocity feed forward gain % 100.00
S-0-0301  Allocation of real-time control bit 1 - S-0-0000
S-0-0303  Allocation of real-time control bit 2 - S-0-0405
S-0-0305  Allocation of real-time status bit 1 - S-0-0000
Allocation of real-time status bit 2 - S-0-0408
S-0-0347  Velocity error inc/(1... -1024
S-0-0372  Drive Halt acceleration bipolar rad/s™2 628318
S-0-0374  Procedure command error list - list)
S-0-0375  Diagnostic numbers list - (list)
S-0-0380 DC bus voltage W 290.0 |3

Finally the probe unit function must be activated. This can be achieved by setting the command S-0-0170 to 3 during startup.
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Please note that the drive only accepts this value during the EtherCAT transition S->O.

Edit SERCOS Startup Entry & 4 o _ & b 8 N (S
Transition [ Disable Entry
C>P EP-»s IDN: 5-0-0170

| W alidate

Data [bin]: 0300

Yalidate Mask

Comment: Probing cycle procedure command (pc)

‘| | IDN Name Unit Value =
| | s00137 Negative acceleration limit value rad/s™2 628318

S-0-0143  Sercos interface version - V02.03
S-0-0159  Monitoring window inc 50.00 |
S-0-0160  Acceleration data scaling type 00000000 000O1010 (g
S-0-0161  Acceleration data scaling factor 1
S-0-0162  Acceleration data scaling exponent 2
S-0-0169  Praobe control parameter - 00000000 00000011
S-0-0170  Probing cycle procedure command [pc] - 00000000 00000011
S-0-0179  Probe status - 00000000 00000000
S-0-0185 Length of the configurable data recor...  byte 20
S-0-0186  Length of the configurable data recor...  byte 12
S-0-0187  IDN-list of configurable data in the AT (list)
S-0-0188  IDN-list of configurable data in the MDT list)
S-0-0183  Following distance - 0
S-0-0200  Amplifier warning temperature C 70.0 -

Process data

In order to enable the control system to evaluate the measured value, the value is included in the process data and linked with
the NC axis. On the drive side one measured value is available for the positive signal edge and one for the negative signal edge.
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Help
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a SYSTEM - Configuration
-8 NC - Configuration

| General | EtherCAT | DC

| Process Data | Startup | SoE - Oniine | Online | Configuration |

stored in the process data.

Right-click in the PDO Content list to add a new value. Depending on the configuration the value of S-0-0130 or S-0-0131 is

El NC-Task 1 SAF Sync Manager: PDO List:
~..[B1 NC-Task1 SVB
.=$a NC-Task 1-Image SM  Size Type Flags Index Size Name Flags
D Tables 0 128 MbxOut 5-0-0016... 6.0 AT1 M
E]:“ Axes 1 128 MbxIn S-0-0016... 6.0 AT 2 M
e Axis 1 2 12 Oupus S00024.. 60  MDT1 M
e Ao 2 312 Inputs S00024.. 60  MDT2 M
- B PLC - Configuration
.. B8 Cam - Configuration
=8 /0 - Configuration
Gﬂ /O Devices < | 1 ] » < | 1 ] »
-5 Device 2 (EtherCAT)
..=f= Device 2-Image PDO Assignment (SM 3): PDO Content (S-0-0016 (A)):
g I[’ev':ﬂ-lmage-lnf 2»:»::16 5 index  Sze  Offs  Name i
nputs v]S-0-0016 (B)
g M A . S00135 20 00 Drive status word
3.
P S-0-0051 40 20 Position feedback 1 value
GB-"‘ InfoData 60
@- i Term1 (CX1100-00 ) i
[-Btl Axis 8 (AX5203-0001 L
Elﬁ Mappings < | 10 ] »
‘.@@ NC-Task 1 SAF - Devic Download [ Load PDO info from device ]
[ ] PDO Assignment
- - Sync Unit Assignment...
PDO Corfiguration [ . )
< | 1 3
"|Ready CX_0189F8 (5.1.137.248.1.1) K onfig Modg

From Dictionary:

[ Edit Pdo Entry —— S
Name: Probe value 1 positive edge
Index (hex): 82 130
Sub Index: 0
Data Type: [DlNT v]

BitLentsh: |32 =)

S-0-0011 - Class 1 diagnostic (C1D)
S-0-0040 - Velocity feedback value 1
S-0-0053 - Position feedback value 2 [external feedback)
S-0-0084 - Torque feedback value
‘| 15-0-0130 - Probe value 1 positive edge
S-0-0131 - Probe value 1 neqative edge
S-0-0183 - Following distance
S-0-0347 - Velacity error
S-0-0380 - DC bus voltage
|| |5-0-0381 - DC bus current
i P-0-0252 - Probe 1 logic state

P-0-0801 - Digital inputs, state
P-0-1002 - Debug pointer 1 value
P-0-1005 - Debug pointer 2 value
P-0-1008 - Feedback debug pointer 1 value

m

il |

e |

The measured value is automatically linked with the NC axis when a link is created between the axis and the drive. If the link
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was already established before the configuration described here, the link can be cancelled and recreated in order to ensure that

the measured value is linked.
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-.JB® Cam - Configuration
- /O - Configuration
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5% Device 2 (EtherCAT.
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..=%a Device 2-Image
- § Inputs
- §l Outputs
@-§ InfoData
£ B Axis 8 (AX5203-
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Name:
Type:
Group:
Address:

Comment:

m

ADS Info:

.1 Drive sta

.1 Position

* Variable Flags |0n||ne

DINT
AT1 Size: 40
32 ((x20) User ID: 0

ninData2 . As 1_Enc_in . Inputs . Axis 1_Enc . Axis 1. Ads 1. Axes . NC-T

Port: 300, IGmp: (x12002, I0ffs: (20, Len: 4

A

@T[ Probe value 1 positive edge }

@@ AT 2
- § MDT1
.. & MDT 2

< | mn >

-

Ready

CX_0189F8 (5.1.137.248.1.1)

Startup parameter overview
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: Cam - Configuration
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=-E8 /O Devices

-5 Device 2 (EtherCAT
..=¥a Device 2-Image
..=¥= Device 2-Image
- Inputs

- § Outputs

#-§ InfoData

@l Term1 (CX110(

=8 -1 ] Axis 8 (AX5203

+-88 Mappings
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| General | EtherCAT | DC

| Process Data | Statup | SoE - Online | Online | Configuration |

Transtion  Protocol Index Data Comment
Sl <PS> SoE S0-0015(A) <0007 (7) Telegram type
S <PS> SoE S00016(A) 0400040033008200 AT list
S <PS> SoE S0-0015(B) (x0007 (7) Telegram type
Bl <PS>  SoE S00016(B) 020002003300 AT list
S| <PS> SoE S-0-0024 (A) 0200020024 00 MDT list |
S| <PS>  SoE S0-0024 (B) 020002002400 MDT list
Sirs SoE S-0-0001 (A)  (x07DO0 (2000) Tneyc - NC cycle time .
8l prs SoE S-0-0002 (A) (x07D0 (2000) Tscyc - Comm cycle time |
8irs SoE S-0-0032 (A) (x0002(2) Operation mode
Sl rs SoE S00032(B) (x0002 (2) Operation mode
8l prs SoE P-0-0085(A) 24002400028000003... Motordata constraints
8l rs SoE P-0-0182(A) (xDOD0D00O1 (1) Feedback 2 gear numerator
Siprs SoE P-0-0183 (A)  (x00000001 (1) Feedback 2 gear denomin...
8l rs SoE S-0-0303 (A) (x0195 (405) Allocation of realime contr...
8irs SoE S-0-0307 (A) (x0188S (409) Allocation of realtime statu... ]
Sirs SoE S-0-0165 (A)  x0001 (1) Probe control parameter
8l so SoE S-0-0170 (A)  (x0003 (3) Probing cycle procedure c...
[ MoveUp | [Move Down | [ New... ] | Delete.. | | Edt.. |

CX_0189F8 (5.1.137.248.1.1)

RTime 3%
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B NC - Configuration | I L I 2. I rocess ela |Statl.p I S0k I I Conp |
BA PLC - Configuration Sync Manager: PDO List:
: Cam - Configuration
= /0 - Configuration SM  Size  Type Flags Index Size Name Flags
= B8 /0 Devices 0 128 MbxOut S-0-0016... 10.0 AT 1 M
. % Device 2 (EtherCA1 1 128 MbxIn S-0-0016... 6.0 AT 2 M
..=$a Device 2-Image 2 12 Outputs S-0-0024... 6.0 MDT 1 M
.=$a Device 2-Image 3 16 Inputs S-0-0024... 6.0 MDT 2 M
Eg--QT Inputs
- § Outputs
@-§ InfoData
w- [ Term1 (Cxa1o( < i > < 1 b
=Bl Axis 8 (AX5203-
=@ AT1 PDO Assignment (SM 3): PDO Content (S-0-0016 (A):
@¥ '[))riv:sta S-C-CC1§ ":';':: Index Size Offs Name
-0-0016 (B) |
gT Dropod . S00135 20 00  Drive status word
: §t AT2 S-0-0051 4.0 20 Position feedback 1 value
S00130 40 6.0 Probe value 1 positive edge |
$. MDT1 100
- §L MDT 2 :
w-§ WcState g a | : |l
- @-§ InfoData Download ( Load PDO info from device ]
-8 appings [ PDO Assignment
Sync Unit Assignment...
PDO Corfiguration [ s )
‘ »
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