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TwinCAT 2/3中的CANopen网络参数含义
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	摘  要：
对TwinCAT 2/3中的CANopen网络参数含义进行解释，使这些参数的含义更直观化。
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本文所讲内容适用于TwinCAT 2及TwinCAT 3,且使用EL6751作为CANopen主站。
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关于ADSWRTCTL指令的SRCADDR引脚如何填写，需要参考从站的说明。例如使用倍福的BX5100，大部分情况都为0。
https://infosys.beckhoff.com/content/1033/bx5100/3207104011.html?id=8014887758443235931
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Cob ID = 功能码 + 节点号
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1.1.1.1. Acyclic Synchronous——非周期同步
由远程数据帧触发传送，或者由设备子协议中规定的对象特定事件触发传送。
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1.1.1.2. Cyclic Synchronous——周期同步
1-240个同步报文时间（SYNC）为周期的周期性发送。
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1.1.1.3. Only RTR——仅RTR
倍福不支持此传输类型，不要设置，否则通讯模块无法OP。
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1.1.1.4. Asynchronous——异步
由设备子协议中规定的对象特定事件触发传送。
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同一个PDO前后两次发送时间最小间隔。
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[bookmark: _Toc135840988]Event Timer
当使用异步通讯时，如果从站长时间没有数据发送，可以设置此参数不为0，目的是在PDO里的数据没有变化时，能周期性发送PDO报文。
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« Automatic Restart
After a recognized node error the card automatically attempts to restart the node. The StartUp attempt is initiated by a node reset command.

« Manual Restart
After a node error, this node remains in error mode and is not restarted automatically. You can actuate a restart via "I/O-Reset" .
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coBld

The CAN identifier of this PDO. For every two send and receive PDOs per node, CANopen provides Default Identifiers. These can then be changed.
Trans.Type

The Transmission Type determines the send behavior of the PDO. 255 corresponds to the event driven send.

Inhibit Time

Send Delay between two identical PDOs. Is entered in multiples of 0.1 ms.

Length

The length of the PDO is based on the mapped variables and cannot therefore be edit here.

Event time (FC510x and EL6751 only)

Enter the value for the Event Timer in ms. For send PDOs (here: RxPDOs, see above) the StartUp of this timer triggers an additional PDO send, for receive PDOs (here:
TxPDOs) the arrival of a PDO within the pre-set value is monitored and the box state of the node is changed as appropriate. If 0, the parameter is not transferred to the node.

TwinCAT creates corresponding inputs in the node object directory on the basis of the parameters entered here. These are transferred via SDO at the system start. You can view
the inputs at the SDO tab. If this behavior is not required, you can deactivate "Auto Download of PDO Parameters” by selecting the checkbox at the CAN node tab.

Deactivate checking of the PDO size
Checkbox for deactivation of the length check of the PDO size.
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Default identifier

CANopen provides default identifiers for the most important communication objects, and these are derived from the 7-bit node address (the node D) and a 4-bit function code in
accordance with the following scheme

11 Bit Identifier
109876543210

Function
i Code | i
Scheme CANopen default identifier

Node ID

For broadcast objects the node 1D is set to 0. This gives rise to the following default identifiers:
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e Object for communication
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NMT Boot-Up o 0x00 o -

SYNC Synchronization | 1 0x80 128 0x1005 + 0x1006 / -
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Manufacture-Specific Default Identifiers for Additional PDOs

Identifiers are not assigned to the additional PDOs that are filled by the Beckhoff Bus Couplers in accordance with the standard scheme. The user must enter an identifier for these
PDOs in the object directory. It is easier to activate the occupied PDOs by means of object 0x5500.

This entry in the object directory extends the default identifier allocation up to 11 PDOs. This creates the following identifiers:

Object Function code Resulting COB ID (hex) Resulting COB ID (dec)
PDOS (tx) 1101 0681 - 0x6BF 1665 - 1727
PDOS (x) B2 0x781 - OxBF 1921- 1983
PDO (tx) m 0x1C1 - Ox1FF 449-511
PDOG (x) 1001 0x241 - Ox27F 577-639
PDOT (tx) 1011 0x2C1 - Ox2FF 705 - 767
PDO7 (x) 1101 0x341 - Ox37F 833-895
PDOB (tx) B2 0x3C1- Ox3FF 961-1023
PDOB (rx) 10001 0x441 - Ox47F 1089 - 1151
PDOY (tx) 10011 0x4C1 - Ox4FF 12171279
PDOY (rx) 10101 0x541 - Ox57F 1345 - 1407
PDO10 (tx) 10111 Ox5C1 - OXSFF 14731535
PDO10 () 11001 0x641 - OX67F 1601- 1663
PDO11 (t) 101 0x6C1 - OXBFF 1729- 1791

PDOT1 (%) 11101 0x741 - OXT7F 1857 - 1919
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PDO transmission types: Parameterization

The PDO transmission type parameter specifies how the transmission of the PDO is triggered, or how received PDOs are handled

Transmission type  Cyclical Acyelical Synchronous  Asynchronous  Only RTR

0 X X

1-240 X X

241-251 - reserved -

252 x X T2t THERE,
053 X X BNERTTEOP
254,255

The type of transmission is parameterized for RxPDOs in the objects at 0x1400ff, sub-index 2, and for TXPDOs in the objects at 0x1800ff, sub-index 2.
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PDOs of transmission type 0 function synchronously, but not cyclically. An RxPDO is only evaluated after the next SYNC telegram has been received. In this way, for instance, axis
groups can be given new target positions one after another, but these positions only become valid at the next SYNG - without the need to be constantly outputting reference points.
Adevice whose TxPDO is configured for transmission type O acquires its input data when it receives the SYNC (synchronous process image) and then transmits it if the data

correspond to an event (such as a change in input) having occurred. Transmission type O thus combines transmission for reasons that are event driven with a time for transmission

(and, as far as possible, sampling) and processing given by the reception of "SYNC"
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Itis not only for drive applications that it is worthwhile to synchronize the determination of the input information and the setting the outputs. For this purpose CANopen provides the
SYNC object, a CAN telegram of high priority but containing no user data, whose reception is used by the synchronized nodes as a trigger for reading the inputs or for setting the

outputs.
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In transmission types 1-240 the PDO is transmitted cyclically: after every "nth" SYNC (n = 1...240). Since transmission types can be combined on a device as well as in the network,
itis possible, for example, for  fast cycle to be agreed for digital inputs (n = 1), whereas the data for analog inputs s transmitted in a slower cycle (e.g. n = 10). RxPDOs do not
generally distinguish between transmission types 0...240: a PDO that has been received is set to valid when the next SYNG is received. The cycle time (SYNC rate) can be
monitored (object 0x1006), so that f the SYNG fails the device reacts in accordance with the definition in the device profile, and switches, for sample, its outputs into the error state.

The FC510x card / EL6751 terminal fully support the synchronous communication method: transmitting the SYNC telegram is coupled to the linked task, so that new input data is
available every time the task begins. If a synchronous PDO does not arrive, this is detected and reported to the application.
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Transmission types 252 and 253 apply to process data objects that are transmitted exclusively on request by a remote frame. 252 is synchronous: when the SYNC is received the
process data is acquired. It is only transmitted on request. 253 is asynchronous. The data here is acquired continuously, and transmitted on request. This type of transmission is not
generally recommended, because fetching input data from some CAN controllers is only partially supported. Because, furthermore, the CAN controllers sometimes answer remote
frames automatically (without first requesting up-to-date input data), there are circumstances in which it is questionable whether the polled data is up-to-date. Transmission types
252 and 253 are for this reason not supported by the Beckhoff PC cards / terminals.
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The transmission types 254 + 255 are asynchronous, but may also be event-driven. In transmission type 254, the event is specific to the manufacturer, whereas for type 255 it
defined in the device profile. In the simplest case, the event is the change of an input value - this means that every change in the value is transmitted. The asynchronous
transmission type can be coupled with the event timer, thus also providing input data when no event has just occurred.
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The “inhibit time" parameter can be used to implement a “transmit filter" that does not increase the reaction time for relatively new input alterations, but s active for changes that
follow immediately afterwards. The inhibit time (transmit delay time) specifies the minimum length of time that must be allowed to elapse between the transmission of two of the
same telegrams. If the inhibit time s used, the maximum bus loading can be determined, so that the worst case latency can then be found

Request

PDO 1 PDO1
200 400 600 80 1000 1200 s
* InhibitTime +

Transmission i

[P001 [ Ppo2] [ PpG3 | PoO1

Timing diagram: *Inhibit time"

Although the Beckhoff FC510x PG cards / EL6751 terminal can parameterize the inhibit time on slave devices, they do not themselves support it. The transmitted PDOs become
automatically spread out (transmit delay) as a result of the selected PLC cycle time - and there is lttle value in having the PLC run faster than the bus bandwidth permits. The bus
loading, furthermore, can be significantly affected by the synchronous communication.
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An event timer for transmit PDOs can be specified by sub-index 5 in the communication parameters. Expiry of this timer is treated as an additional event for the corresponding PDO,
50 that the PDO willthen be transmitted. If the application event occurs during a timer period, it will also be transmitted, and the timer is reset

Application

TxPDO Event
Event Event Event
Timer Timer Timer

Time representation of the event timer

In the case of receive PDOs, the timer is used to set a watchdog interval for the PDO: the application is informed if no corresponding PDO has been received within the set period
The FC510x / EL6751 can in this way monitor each individual PDO.

Notes on PDO Parameterization
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