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Oversampling

Function

o

The contents of this documentation apply to the AX8000 multi-axis
servo system. The chapters contain information on the use of the
oversampling function and how to parameterize it via CoE objects.

Process data are usually transferred exactly once per communica-
tion cycle. Conversely, the temporal resolution of a process data di-
rectly depends on the communication cycle time. Higher temporal
resolution is only possible through a reduction in cycle time - with
associated practical limits.

Oversampling enables the multiple sampling of a process data
within a communication cycle and the subsequent (inputs) or previ-
ous (outputs) transfer of all data in an array. The oversampling fac-
tor describes the number of samples within a communication cycle
and is therefore a multiple of one.

Triggering of the sampling within the 1/O components is controlled
by the local clock (or the global system time), which enables associ-
ated temporal relationships between distributed signals across the
whole network.

System prerequisites for the function

You have the possibility to use the oversampling on axis modules
from the AX8xxx series from the firmware version v1.03. The func-
tion can be used on the device and on the channel.
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Oversampling

Configuration You have the possibility to configure the content of a PDO variables

BECKHOFF

multiple times in order to use the oversampling.

A general explanation of PDOs and the Process Data tab can be
found here.

Proceed as follows to use the oversampling:
» Select the desired axis module in the I/O tree

TincATProject Ovesamping o0+ I
General EtherCAT DC Plc Slots Startup  CoE - Online  AoE -Online  Diag History  Online

» Left-click "Process Data"
The dialog box "Process Data" opens

TunCATpojct Overssmping A0+ I

General BtherCAT DC Process Data  Pic Siots  Statup CoE-Online  AoE-Online Diag History  Online

Sync Manager: PDO List:
5M  Size Type Flags Index Size Name Flags 5M
0 512 MbxOut O 1B03 00 Ch A Interpolator Dynamic Inputs
1 512 Mbxin k1623 40 Ch A Interpolator Outputs 2
2 18 Qutputs 1703 00 Ch A Interpolator Dynamic Outputs
3 26 Inputs 1AZ26 40 Ch A PositionControl Inputs 3
4 0 DynO.. 1806 00 Ch A PositionControl Dynamic Inp...
3 0 Dynin... 1626 00 Ch A PositionControl Outputs

1706 00 Ch A PositionControl Dynamic Ou...
e TAZA 00 Ch A VelocityControl Inputs
O TBOA 00 Ch A VelocityControl Dynamic Inp...
e 162A 00 Ch A VelocityControl Outputs
i jc Ou...
e1A32 00 Ch A TorqueContral Inputs 3
e TRTZ L] Ch A TarqueContral Dynamic Inp
1632 00 Ch A TorqueControl Outputs

» Select "0x1A32 ChA Torque Control Inputs"

The currently configured PDOs can be found in the dialog box "PDO
Content" below the "PDO List". These are part of the previously se-

lected PDO.

WX IHUA U LN A VEIOCTYLONTNOl LYTamIc Inp. ..
1624 0.0 Ch A VelocityControl Outputs
(1704 0.0 Ch A VelocityControl Dynamic Ou....
M1A32 [111] Ch A TarqueControl Inputs 3
e1B12 0.0 Ch A TorgueControl Dynamic Inp...
Oe1632 00 Ch A TorgqueControl Outputs
Me1712 0.0 Ch A TorgueControl Dynamic Out...

v M1AZ 0N Fh A SunrSennMnine lnmds

PDO Content ((x1A32):
£ Index Size Cffs Name Type
0.0

» Right-click "PDO Content"
A new dialog box opens.
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Oversampling

#9 Add New ltem... % Ctrl+Shift+ A

PEET Dl
Edit

Print... Ctrl+P
Move Up

Mowve Down

PDO Assignment ((e1C12):

Ox16EQ
(x 1620
0x1700
0x1623
| 1703
| x1626
| k1706
| 0x1624
| 0x1704
01632
01712
(1640
0x1720
0x1643
01723

IS

IS S

(1600 .n

1646 b

» Left-click "Add New ltem"

A new dialog box "Edit PDO Entry" opens

Edit Pdo Entry x
I arme: |T|:urEtrI torque/force actual walue | | I (] I
Indes: (hex): | 3241 | 12865 | 2 Cancel
Sub Index: |:|

Data Type: REAL >

Bit Lentgh: 32 =

Show only objects from related module

Fraom Dictionary:

0w3247:01 - WeloCtrl tarquedforce demand walue ~
0432471:02 - Feed forward torquedforce demand value

032471:03 - Limited torquesforce demand value

1432471:04 - Filkered torque/force demand value

0432471:05 - Reserved

0w3247:06 - Torque chrl statusword
0432471:07 - Pos torquedforce limit effective
[] J|=L-lll-l-ll---
143241:09 - TorChl torguedforce actual value
32 T 00 - Ueceleration torgue, Torce mit aciiEy

0432471:08 - Additional WeloChrl torquedforce demand value

1+3241:0C - Cogaging compenzation torque demand wvalue

0w3242:01 - 1 TorgueProportional demand "

Lo PP b . K P o o T S [ e |

» Select "0x3241:09 TorCtrl Torque/Force actual value" [1]
» Confirm with "OK" [2]

» In the "PDO Assignment", check whether the checkbox for the
PDO "0x1A32" is active

If the checkbox is not active, the PDOs in the process image
are not ready:

» activate the TwinCAT configuration in order to accept changes

Repeat the above actions in order to add further PDOs to the
process image. The oversampling is now active for all PDOs that ex-
ist multiple times in the process image.

If you list a variable twice in order to use oversampling than these
variables need to be configured directly one after another. It’s not al-
lowed to have another variable in between. Same applies when do-
ing oversampling with a higher oversampling factor.

AX8000 Version: 1.1 BECKHOFF



Oversampling

Oversampling factor

Maximum oversampling

Possible values of the over-

sampling factor
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Oversampling enables the multiple sampling of a process data
within @ communication cycle. The oversampling factor describes
the number of samples within a communication cycle and is there-
fore a multiple of one.

The AX8000 has an internal cycle time of 62.5 us. A process data
can’t be updated faster than that.

The highest oversampling factor results from:
* Cycle time of the AX8000
« Cycle time of the task to be synchronized; e.g. the NC task SAF

Calculation
max_over_factor = cycle time of sync task / cycle time AX8000
= cycle time of sync task / 62.5 us

If the oversampling is to be implemented with less than the maxi-
mum oversampling factor, the number of samples cannot be se-
lected arbitrarily. Otherwise, the values would not match the timing
of the controller cycle time.

Calculation
possible over_factor = max_over_factor / 2"

Note that the oversampling function does not work if a PDO is only
transferred once per cycle. Select an appropriate value for "n".

AX8000 —7



Oversampling

: The values transferred by oversampling can be used in the higher-
Integratlon level controller or generated there. An array can be used to group
several process data together for this.

Solution Explarer » Right-click "Task"
sodN-|b-0|r-]4- > Left-click "Add New Item”

R Solution TwinCAT Project12” (1 project)
4 gl TwinCAT Project12
4 {lll svsTEM

0 Add New Hem... Ins
B2 Type Systef MO Add Existing ltem. Shift+Alts A
Bl Tccom Objects
& monon
« @ ne
4 Bl uniitled

28 Untitled1 Project

Insert Task = | P Select "Task with image" [1], give it a name and confirm with
[— E 2— "OK" [2]
Tipe Cancel

@T\tr{.ﬂ\TTask\wh Image 1
() TwariCAT Jabs Task (Wiorkoer Task)

(O TwirICAT Fast Cyche Task

() TwinCAT Wirhual Task
Solution Explorer = 2 x| p» Right-click "Input"
co@E-|o-@| L= - > Left-click "Add New Item"
Search Solution Explorer (Cirl+d }D .
& Solution TwinCAT Project12' (1 project)
4 gl TwinCAT Project12 Insert Variable ‘
a @ svstem
:I License General _ _
b @ Real-Time Name Var 1 Mutiple: [1 =
4 B Tasks ; - ' Cancel
4 [ Task 3 Start Address.  Byter |0 > 0 =
+% Ima [)show Al
. 1
0 Add New Item.. Data Type >Size Narne Space ~
P [@ T Recalc Addresses OTCID B
b [B Tasks FTCGP 4
= PTCID 4
ST_AxB000_P_0160_FeedBackOption 4 AXE000
ST_AXS000_P_0401 4 AXE000
TeFieFindHandle 4
TeFieHande B
TCOM_STATE 4
TCPIP_EVENT 4
TeSourcelnfoType 4 o
Search Type | Create Ayray Type Create String Type ..
2

» Select a variable type from the list and click "Create Array Type"

8§— AX8000 Version: 1.1 BECKHOFF



Oversampling

Create Array Type

Base Type
REAL

Ioﬁ I | < |
O .0

New Typa:
ARRAY [0.3] OF REAL

o

New OF

New OF

It Variabhe
B =3
Hame QT Conirol Mgl |1 I
Cancel
StrtAddmss  Bde 16 - w
| Sitoce
Data Type 35ze  HameSpace A
UNESTRUCT_CWENCOUT [ Teline
ST ANE000_ P01 50 Martacturaramietings [ A E Ny
BT _aceB000_P_01 60_PowerSetirags 2 Ao
ST_andiood_P_o281 iz 2000
ST_ANB000_F 0272 12 A0
Tedson Levelinfo 12
TComindDataHor 12
_l'.c.ﬁ'uﬂ?ﬁﬁfbl'\ﬁlﬁl.'\_ﬂ'm 2
STRING(15] irl
FSOE_IE 16 Satety
ARPAY |0 3 OF REAL 18 -
Saarch Type Create Aray Typs Coaite Sang Trpe

BECKHOFF
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» Define "Array" size [1] and confirm with "OK" [2]

» Select the created "Array Type" and issue a name [1]

» Confirm with "OK" [2]

AX8000



Oversampling

Solution Explorer * 0 x
DO M| T -§|ﬁE|4-

wplore il

Search Solutior

R Solution TwinCAT Project12’ (1 project)
4 gl TinCAT Project12
4 @l systEm
B License
b @ Real-Time
4 [ Tasks

- Inpuis

* Torque Array(1]
¥ Torque Amray(2]
¥ Torque Amay(3]
B Outputs
4 [ Task 4

» In the Solution Explorer, left-click "Array" element

Varable Flags Oniine
Name Torque Array{0]
Type: REAL ({18071995-0000-0000-0000-00000000000D})
Group Inputs | sae 40
Address 01(0x0) | User ID 0
|:Lin|:ad to_ |
Commaent '
ADS Info Port: 301, IGrp: 0x3040010, 10ffs. 0x80000000, Len 4
Full Name TIRT-Task 3" Inputs-Torque Anray{0]

Drive 9 (AX2206-0010-0104)

Device

Cha

Ch & AxisMain Inputs

W Ch A AxisMain Outputs

B Ch A Interpolator Qutputs

Ch A PesitionCentrol Inputs

Ch A TorqueControl Inputs
#1 TorCtrl torquesforce actual value
#1 TorCtrl torque/force actual value_1
#1 TorCtrl torquefforce actual value_2
#1 TorCtrl torquefforce actual value_3

ChB

%
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[

-
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» Left-click "Linked to"

» Select "Sample" and confirm with "OK"
Repeat this step for all "Array" elements.

You can now use the "Array" in a "Scope", for example.

AX8000
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More Information:
www.beckhoff.com/ax8000

Beckhoff Automation GmbH & Co. KG
Hilshorstweg 20

33415 Verl

Germany

Phone: +49 5246 9630
info@beckhoff.com
www.beckhoff.com
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