AKD Ethernet IP Cyclic I/O Assembly and Explicit Messaging
Rev. D  11/1/2019
In this application note, we’ll demonstrate the different command types supported by the AKD Ethernet IP drive. While the PLC screenshots demonstrate using an Allen Bradley PLC ( Compactlogix in this case ) the methods are not AB specific but part of the Ethernet IP protocol using the AKD Ethernet IP drive. We have not tested nor officially support other Ethernet IP masters beyond Micrologix1400 ( explicit only ), Compactlogix, and Contrologix. If your master supports cyclic I/O Assembly Messenging and you are able to map and establish communications, then this document will likely assist in understanding how to accomplish similar tasks that our AOIs for AB perform.  Again we do not guarantee compatibility except for the AB PLCs listed. If you are using Compactlogix or Contrologix, this application note may help you understand how the AKD Ethernet IP Communications ( and AOIs ) work behind the scenes. After covering cyclic messaging, examples of a read and write parameter via explicit messaging will be given.
Various commands and functions:
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This application note will cover:

· Cyclic messaging

1. Command Type 0x05 Torque
2. Command Type 0x06 Position Move
3. Command Type 0x07 Jog Move
a. In velocity mode

b. In position mode

4. Command Type 0x08 Velocity Setpoint
5. Command Type 0x1B Set Attribute of Position Controller Object
6. Get Attribute of Position Controller Object method
7. Command Type 0x1F
a. Read Parameter via Polled IO
b. Write Parameter via Polled IO
8. Homing Method
9. Running A Stored Motion Task Sequence
· Explicit Messaging
10. Write Parameter via Explicit Messaging
11. Read Parameter via Explicit Messaging
Foreword about Cyclic Messaging

In the case of using the AB Compactlogix for this application note, the sample project available on the Kollmorgen website was used. To access the I/O assemblies it is important to understand how the structure and controller tags are declared. 
The AKD is setup as a Generic Ethernet Module where you give it a Name ( in this case AKD_1 ) and setup the Connection Parameters ( Note the 64 byte size of both Input and Output ).
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Depending on the PLC used will determine how these bytes are accessed. 
In the case of the AB Compactlogix, the sample project has in Rung 0 of the ladder, the AKD_Drive Communication AOI which updates the I/O Cyclic Assemblies with data on every scan. Controller tags are created under the Axis_Internal name of the AKD_Drive AOI ( in this case “AXIS_ONE” ).
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1. Command Type 0x05 Torque

[image: image5.png]6.2.2.3 Command Type 0x05 - Torque

This command type is used to change the target torque. This can only be used in torque mode. Motion will
begin as soon as the value is loaded.

o Put drive in torque mode by sending a message to Position Controller class 0x25, Instance 1,
Attribute 3 Operation Mode.

o Load the desired torque value in bytes 4-7.
o Set the Load/Start bit to begin the move.

Torque values are in milliamps [mA].




The Attribute number from the Drive Objects section of the manual is obtained as follows:
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Therefore, using the following structure the following must be set:

Byte 2= Command Type= 1B ( Position Controller )

Byte 4=Attribute Number=3 ( Operation Mode )

Byte 24=Attribute Data/Setting=2 ( Torque Mode )

Note the mode numbers in attribute 0x03 do not coincide with the convention used with the DRV.OPMODE or displayed on the front of the AKD ( i.e. o0=torque mode, o1=velocity mode, o2=position mode ).
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On Load/Start the drive changes to Fieldbus and Torque Mode. Note Torque Mode via the position controller is the only time with Ethernet IP the DRV.COMMANDSOURCE will change to/use “Fieldbus”. In most other applications and commands the DRV.COMMANDSOURCE will be “Service”.
The AKD_Drive block moves the (axis_name).Control bits to the (axis_name).Output.Data so in order to use the control word manually, the following was used. Shown in blue the Start Bit ( bit 0 ) is set to 1 to trigger the command. If the drive is not SW Enabled, bit 7 ( Enable ) can be used as shown in the red box.
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Using Workbench to verify the modal change:
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Next to set the torque value in this mode, first turn the start bit in the control word off.
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The command assembly is cleared from the previous command:
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Next:

 Set the torque value in bytes 4-7. Values are in mA ( i.e. 100 mA ).
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Byte 2 is the command type which must be 0x05 for a Torque Move.

Once this is setup to execute and start the move, bit 0 ( start bit ) in the control word must be triggered.
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Note the IL.CMDU is not used and the fieldbus writes directly to the IL.CMD.

To set a different setpoint, change the data in bytes 4-7 and then set the control word start bit to 0 and then back to 1 for the new setpoint to take effect.
2. Command Type 0x06 Position Move
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This command type is used to start a trajectory (Position mode only) of the specified distance, velocity,
acceleration and deceleration. Since all command values are sent to the drive in a single assembly, this is
the preferred way

The trajectory can be absolute or relative, depending on the value of the Relative bit. The move will begin
as soon as the command is loaded.

The position move is loaded into Motion Task 0 and can be viewed within Workbench.

o Put drive in position mode by sending a message to Position Controller class 0x25, Instance 1,
Attribute 3 Operation Mode.

o Load Target Position, Velocity, Acceleration and Deceleration into bytes 8-23 (see Data Structure
section).

o Set the Load/Start bit to begin the move.

Position values are scaled according to EIP.POSUNIT. Velocity and acceleration values are scaled
according to EIP.PROFUNIT.
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This is the only place in the documentation a Command Type 1 is mentioned. There is no other description. Long term we need to find out from the dev. team what this is.

The Attribute number from the Drive Objects section of the manual is obtained as follows:
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Therefore, using the following structure the following must be set:

Byte 2= Command Type= 1B ( Position Controller )

Byte 4=Attribute Number=3 ( Operation Mode )

Byte 24=Attribute Data/Setting=0 ( Position Mode )

Note the mode numbers in attribute 0x03 do not coincide with the convention used with the DRV.OPMODE or displayed on the front of the AKD ( i.e. o0=torque mode, o1=velocity mode, o2=position mode ).
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To trigger the command, set the start bit in the control word ( bit 0 ) to 1.

If the drive is not enabled, the enable can be set by bit 7 in the control word shown in the red box.
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Workbench should indicate the drive is in Service Position Mode and the display should show o2 ( Position Mode ).
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To setup the position move, the following profile was used. This application note assumes the default Ethernet/IP units are used ( 65536=1 rev, 1rps, 1 rev/s^2 ).
Position

10 revs with the given scaling is 65536*10 or 655360 converted to hex is 0A 00 00.
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Velocity

1 rps ( or 60 RPM ) is 65536 or converted to hex 01 00 00.
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Accel/Decel

1000 rev/s^2 or 60000 rpm/s or 65536000 converted to hex is 03 E8 00 00
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To setup the profile, the command assembly must be populated with the data above.

Recall:
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32 | AttributetoGet | 5 ombly bytes 24-31)
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Next choose whether the move is to be an absolute 

[image: image29.png]6222 Control Word
Byte|Bit7 |Bité  |Bit5  |Bit4 Bit3 Btz |Bit1 Bit0

0 Enable Reserved HardStop Smooth Stop Direction |Relalive Start Block | Load/Start
Enable: Setting this bit enables the amplifier.

Hard Stop: Setting this bit causes the ampliier to execute a Controlled Stop. The Enable bit must be cleared
and reset in order to enable motion again.

Smooth Stop: Setting this bit causes the amplifier to decelerate to a stop.
Direction: This bit is used only in velocity mode. Positive direction=1 and negative
direction:





[image: image30.png]6222 Control Word
Byte|Bit7 |Bité  |Bit5  |Bit4 Bit3 Btz |Bit1 Bit0

0 Enable Reserved HardStop Smooth Stop Direction |Relalive Start Block | Load/Start
Enable: Setting this bit enables the amplifier.

Hard Stop: Setting this bit causes the ampliier to execute a Controlled Stop. The Enable bit must be cleared
and reset in order to enable motion again.

Smooth Stop: Setting this bit causes the amplifier to decelerate to a stop.
Direction: This bit is used only in velocity mode. Positive direction=1 and negative
direction:





In this application note, incremental ( relative ) is chosen.

[image: image31.png]— AXIS_ONE ] AKD_Ais Auis Datar
= AX15_ONE Corirol i AKD_Contiol Avis Data:_Conlalbits to send to the diive.

AX1S_ONE ContiolLoad_Data_Stat_Prafie o Decimal BOOL ‘Avis Data:_Load Command Data / Stat Profle Move
AX1S_ONE Cortrol Star_Block. o Decimal BOOL ‘Avis Data:_Exeoute Cormand block or black chain
AX1S_ONE ContioLincremental | | Decimal BOOL Avis Data:_Incremental Posiion (0=bbsolute, 1 =Incremertal)
AXIS_ONE Canlol Diection o Decimal BOOL Asis Data: Ditecton in'Velosity Mode (0=Fieverse, T=Forward)
AX1S_ONE Contiol Smocth_Stap o Decimal BO0L Avis Data:_Smoath / Contiolled Stop w/ Deceleratian
AXIS_ONE ContiolHard_Stop o Decimal BOOL Asis Dot Hord /Inmediste Stop
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After homing ( not shown here ) and on the trigger ( Load/Start bit, motion task 0 is loaded with values and also executes.
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3. Command Type 0x07 Jog Move

Note: This command works differently in velocity mode ( VL.CMD is set; homing is unnecessary ) than in position mode ( A repeating Motion Task 0 is used to perform the jog; homing is necessary ).

a. In velocity mode

The following describes the steps required.

[image: image35.png]6225 Command Type 0x07 - Jog Move

‘This command type is used to change the target velocity, acceleration and deceleration in velocity and
position mode. The Direction bit sets the desired direction. The move will begin as soon as the target
velocity is loaded.

« Putdive in velocity mode by sending a message to Position Controller class 0x25, Instance 1,
Attribute 3 Operation Mode.

« Load Target Velocity, Acceleration and Deceleration into bytes 12-23 (see Data Structure section).
« Setthe Load/Start bit o begin the move.

Velocity and acceleration values are scaled accordingto EIP PROFUNIT.
In position mode, a Jog Move may be blended into a Position Move.




To put the drive in velocity mode by sending a message to the Position Controller per the first step, 

the following steps must be executed.

[image: image36.png]6226 Command Type Ox1B - Set Attribute of Position Controller Object

‘This commandtype is usedto set a value in the Position Controller object, such as for configuring and trig-
‘gering a home move. See the Drive Objects chapter fora listing of available attributes inthis object.

« SetCommand Type to0x18

« Load the Attribute number which you wishto set into bytes 4-5 (first half of the Data field, least sig-
nificant byte first).

« Load the desired value into bytes 24-31 Parameter/Attibute Data (see Data Structure section).
« Setthe Load/Start bit to set the value in the drive.




The Attribute number from the Drive Objects section of the manual is obtained as follows:
[image: image37.png]Attribute 0x03: Operation Mode

This attribute is used to get or set the operating mode. O=Position
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Therefore, using the following structure the following must be set:
Byte 2= Command Type= 1B ( Position Controller )

Byte 4=Attribute Number=3 ( Operation Mode )

Note: The comment says “The command data for most command types” but note below for Bytes 24-31 it states “command data for Command Type 1B” which  is the case here. This is confusing. Bytes 4-7 is actually the “Attribute Number’ and Bytes 24-31 is the “Value of the Attribute”.
Byte 24=Attribute Data/Setting=1 ( Velocity Mode )

[image: image38.png]6.22.1 Command Assembly Data Structure

Byte Data Comment
The control word contains bits for enabling, moving, and hand-
0 [ContoiWod shaking with the drive.
PR The block number s used to Start a particular Motion Task, in com-
bination with the Start Block bit in the Control Word.
Specifies the desired command (o execute, such as Set Position or
2 |CommandType | Set parameter
Specifies the desired response data (o retum in the Response.
3 [Responseryee | R2CTE
47 |pata [The command data for most Command Types*
8-11_|Position Position data for Command Type 6 (Position Move)
1215 |Velocity Velocity data for Command Type 6 (Position Move) and 7 (Jog)”
619 | Acceleration [Acceleration data for Command Type 6 (Position Move) and 7 (Jog)
2023 | Deceleration [Deceleration data for Command Type 6 (Position Move) and 7 (Jog)"
5431 | Parameter/Attibute | Command Data for Command Type Ox 18 (Set Position Controller
Data | Attribute) and x1F (Set Parameter)"
Index of desired Pasition Controller Attribute value to retum in the
32 |MunbutetoGel | gesponse Assembly bytes 24-31)
3363 |Reserved

“Least significant byte firstfor all data fields
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To execute the change of Operation Mode use the control word in Byte 0 to “Load”.
[image: image40.png]6.2.2.2 Control Word

N Bit7 [Bit6 Bit 5 [Bit4 [sita  [sit2  [Bit1 Bit 0
Hard Stop | Smooth Stop | Direction | Relative | Start Block





[image: image41.png]= AXIS_ONE [} AKD_Avis s Data:
= AX15_ONE Corirol AKD_Cantol Avis Data:_Conlalbits to send to the diive.

AX1S_ONE ContiolLoad_Data_Stat_Prafie Decimal BOOL ‘Avis Data:_Load Command Data / Stat Profle Move
AX1S_ONE Cortrol Star_Block. o Decimal BOOL ‘Avis Data:_Exeoute Cormand block or black chain
AX1S_ONE ContioLincremental o Decimal BOOL Avis Data:_Incremental Posiion (0=bbsolute, 1 =Incremertal)
AXIS_ONE Canlol Diection o Decimal BOOL Avis Dot Ditecton in Velociy Mode (0=Fieverse, T=Formar
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415 _ONE. Control Enable. 1 Decimal BOOL s Datar_Enable Output





Checking via Workbench, the drive should be in Service and Velocity Mode.
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Next, assuming the default Ethernet IP units of 65536 and a desired velocity of 600 rpm,

Velocity=10 rps ( 600 rpm )=65536*10=655360 which is “0A 00 00” hex.
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Accel and Decel units of 65536 rev/s^2 and a desired accel/decel of 60000 rpm/s,

Accel=Decel=1000 rev/s^2 ( 60000 rpm/s ) =65536*1000=65536000 which is “03 E8 00 00” hex.
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Set the command assembly for the given parameters above:

[image: image45.png]6.

1 Command Assembly Data Structure

Byte | Data [

o |ControlWord “The control word contains bits for enabling, moving, and handshaking with
the dive.
T | ooce “The block number s used to start a particular Motion Task, in combination
with the Start Block b in the Control Word.
2| CommanaType | SPECifies the desied command o execute, such as Set Position or St Para-
meter.
3 ResponseType  Specifies the desired response data o retum in the Response Assembly.
47 Data The command data for most Command Types®
811 Position Position data for Command Type 6 (Position Move)*
2 Velosity Velocity data for Command Type 6 (Position Move) and 7 (Jog)*
1o Acceleration Acceleration data for Command Type 6 (Position Move) and 7 (Jog)*
24~ ParameteriAtiribute Command Data for Command Type Ox 1B (Set Position Controller Attribute)
31 Data and Ox1F (Set Parameten)®
) Index of desired Position Contraller Attribute value to retum in the Response
32 | AttributetoGet | 5 ombly bytes 24-31)
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Next, per the control word, select a direction to jog in.
[image: image47.png]6222 Control Word
Byte|Bit7 |Bit6  |Bit5  |Bit4 Bits Btz |Bit1 Bit0

0 Enable Reserved  Hard Stop Smooth Stop [Direction Relative Start Block | Load/Start
Enable: Setting this bit enables the ampifier.

Hard Stop: Setting this bit causes the amplifier o execute a Controlled Stop. The Enable bit must be cleared
and reset in order to enable motion again.

Smooth Stop: Settingthis bit causes the amplifer to decelerate to a stop.

Relative: This bit is used in only in position mode. This bit indicates whether a move executed with Com-
mand Type 1 (Target Position) or 6 (Position Move) shouid be absolute (0) or incremental (1).





First I chose to jog negatively ( bit3=0 ):
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The drive runs at -600 rpm.
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Next I executed a Smooth Stop:
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I cleared the load/start bit 0 and smooth stop bit 4 and then set the direction to 1 ( forward ) and then retriggered the load/start bit 0. The drive jogs in the forward direction.
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The drive runs at +600 rpm.
[image: image52.png]Device Topology
4 SitPage
@ no_name (Oniine)”

VY Senice Moton
© Encader Emulaton (X3 Clg)
M Analog Input
I Anslog Output
Digial LO
G Programmable Limit Switches
< Compare Engines
© Ensble/Disable
@ Posiion Capture
% Motion Prfie Table:
# Performance Servo Tuner
Z_SiderTuning
- vealainig

@) Velocity Loop

The parameters for cortroling the velosiy o the motor.

[ Ramp it | Veooty Glamp | AR P | PI Controer | Obsever | Sorcs | s |

Veloty Command: 000 pm
Velosty Feedback: 9602 pm
Velosty Eror 2580 om
CurertCommend: 0046 Ams




Note the VL.CMDU and VL.CMD both report the setpoint.

-->VL.CMDU

600.000 [rpm]

-->VL.CMD

600.000 [rpm]

-->

b. In position mode

In position mode, jogging is accomplished differently ( when the jog command type 07 is used ).
Changing to position mode via the position controller is in the same way already covered when changing to velocity mode but the attribute data is 0 for position mode instead of 1 for velocity.

The drive should be in Service Position mode at this point.
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Next the jog move is setup the same as in velocity mode with the velocity, accel, and decel in the command assembly.
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The direction bit in the control word works the same as previously described when jogging in velocity mode. Note the drive must be homed before proceeding. A section on homing is given in this application note and see the table of contents for the method. Assuming the drive is homed; With the direction bit 3 set to 0 ( reverse ) and on setting the load/start bit 0 to 1 jogging in the negative direction commences.
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Note unlike in velocity mode, the VL.CMDU is not used but the VL.CMD is at the target velocity.

-->VL.CMD

-600.118 [rpm]

-->VL.CMDU

0.000 [rpm]

-->

Instead jogging is accomplished via Motion Task 0 as a repeating motion task.
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I performed a smooth stop as before and then set the direction bit in the control word to 1 ( forward ) and then toggled the load/start bit from 1->0->1 and jogging in the forward direction commences.
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4. Command Type 0x08 Velocity Setpoint

[image: image58.png]6226 Command Type 0x08 - Velocity Setpoint

“This command type is used to change the target velocity every cyclic cycle. The operation mode must be set
tovelocity and the drive enabled, othenwise this command wil retum an error via Response Assemble.
Response Type (byte 3)= 0x14 and Data (bytes 4-7). The drive will follow commanded velocity while the
Load/Start bitis set (level triggered).

NOTE
For this command type, the behavior s different than the other command types. There is no data handshake.
using the Load/Start bt in the Control Word (byte 0)in the Command Assembly.

In this mode, when the Load/Start bi is high (1), the crive will follow the commanded velocity from Velocity
field (bytes 12-15). When the Load/Start it i low (0), the drive wil continue to follow the last commanded
Velocity (ignores changes to the Velocity field) until you change one of the following:

- Hard Stop bit s set (1) nthe Control Word (byte 0).
« Smooth Stop bit s set (1) in the Control Word (byte 0).

« Enable bitis cleared (0) the Control Word (byte 0).

- Fault oceurs.

- Orsome other condition that would stop motion occurs (STO, etc.)




The chart below has the direction bit ( bit 3 ) high which is forward. This isn’t mentioned in the description for command type 8 but it has an effect and in fact can be changed on the fly as well where the drive will decelerate if running and then reverse in the opposite direction to the target speed set in bytes 12-15.
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[image: image60.png]Setup motion:

Write 0x8 to the Command Type field (byte 2) in the Command Assembly.

In this mode, the drive ignores Acceleration and Deceleration fields (bytes 16-19, 20-23 respectively).
Setup scaling for velocity, acceleration, and deceleration. Send a message to Position Controller class
0x25, Instance 1, Attribute 0x05: Profile Units.

Setup acceleration one time after power cycle. Send a message to Position Controller class 0x25,
Instance 1, Attribute 0x08: Acceleration. Or use keyword EIP.ACC (- p. 31). This parameter can be
saved to nonvolatile memoryso that it i restored after a power cycle.

Setup deceleration one time after power cycle. Send a message to Position Controller class 0x25,
Instance 1, Attribute 0x09: Deceleration. Or use keyword EIP.DEC (- p. 34). This parameter can be
saved to nonvolatile memoryso that it i restored after a power cycle.

Put drive in velocity mode. Send a message to Position Controller class 0x25, Instance 1, Attribute
0x03: Operation Mode with a value 1: Velocity Mode.

Enable the drive. This is accomplished by setting Enable bit, which s bit 7 of the Control Word in the
Command Assembly.

To enable errors: Write 0x14 to Response Type filed (byte 3) in the Command Assembly. Then read
the Data field (bytes 4-7) in the Response Assembly.

Setyour initial target velocity using Velocity field of the command assembly (bytes 12-15).
Enable following of Velocity Setpoint. This is accomplished by setting the Load/Start bit which s bit 0
of the Control Word in the Command Assembly.




It is possible to set the velocity, accel, and decel units via Ethernet IP as described but this application note will assume the default value of 65536 is used.
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The Object/Attribute writes to:
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Next since the accel and decel in the command assembly are not used ( ignored ), the accel/decel must be set either via the Position Controller or Workbench Terminal.
I will demonstrate using the Position Controller and display using Workbench Terminal
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To write to attribute 8 ( Acceleration ), I used a value of “0A 00 00” or 655360 EIP units or 10 rps or 600 rpm.
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To set the value, set the load/start bit ( bit 0 ) in the control word.
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Repeat method for attribute 9: Deceleration.

As in previous methods uses the Position Controller attribute 3 to change the operation mode to Velocity.
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Enable drive via bit 7 of the control word.
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Write 0x8 to the Command Type field (byte 2 ) in the command assembly. 
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To enable errors write a 0x14 in byte 3 of the command assembly and read the response in byte 3 of the response assembly:
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Response notes:
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Per the above there is no current error.

Next set the velocity setpoint in bytes 12-15. In this case, the setpoint is hex “0a 00 00” or 655350 in EIP units or 10 rps or 600 rpm.
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Enable velocity setpoint following ( bit 0 of the command control word ).
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The drive accelerates up to the target velocity and per the description for command type 8, as long as the load/start bit is high, the velocity data in bytes 12-15 can be changed on the fly. As mentioned before bit 3 ( direction ) can be changed on the fly as well.
5. Command Type 0x 1B: Set Attribute of Position Controller Object
[image: image77.png]6.2.2.7 Command Type 0x1B - Set Attribute of Position Controller Object

This command type is used to set a value in the Position Controller object, such as for configuring and trig-
gering a home move. See the Drive Objects chapter for a listing of available attributes in this object.

Set Command Type to 0x1B

Load the Attribute number which you wish to set into bytes 4-5 (first half of the Data field, least sig-
nificant byte first).

Load the desired value into bytes 24-31 Parameter/Attribute Data (see Data Structure section).
Set the Load/Start bit to set the value in the drive.




Set Attribute is specific to the Position Controller object. I arbitrarily chose attribute 3: Operation Mode.
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Therefore, using the following structure the following must be set:

Byte 2= Command Type= 1B ( Position Controller )

Byte 4=Attribute Number=3 ( Operation Mode )

Byte 24=Attribute Data/Setting=0 ( Position Mode )

Note the mode numbers in attribute 0x03 do not coincide with the convention used with the DRV.OPMODE or displayed on the front of the AKD ( i.e. o0=torque mode, o1=velocity mode, o2=position mode ).
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To trigger the command, set the start bit in the control word ( bit 0 ) to 1.

If the drive is not enabled, the enable can be set by bit 7 in the control word shown in the red box.
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Workbench should indicate the drive is in Service Position Mode and the display should show o2 ( Position Mode ).
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6. Get Attribute of Position Controller Object Method:

[image: image84.png]6.22.8 Get Attribute

Get Attribute field operates differently from the Command Types listed above, as it does not make use of
the Command Type field or require Load/Start to be set.

To read an attribute of the Position Controller in each cycle, just set byte 32 Attribute to Get to the desired
attribute number. The data will be retumed in each response assembly in bytes 24-31 Parameter Data
with the Attribute to Get mirrored in byte 32 of the response.

Note: Attribute to Get and Command Type 0x1F Read Parameter Value both use bytes 24-31 of the
response assembly. When using command Ox1F to read a parameter, set the Attribute to Get field to 0.

« Load the desired attribute number of the Position Controller Object into byte 32 Attribute to Get.
« The value will be updated each communication cycle in bytes 24-31 of the response assembly.




Get Attribute is specific to the Position Controller. In this example I arbitrarily chose Home Mode attribute 100 ( decimal ) and 64 ( hex ).
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To test, I cleared byte 2 Command Type and set byte 32 to 64 ( Home Mode ).
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The response came back as 7 which is correct ( Home Mode=7-Find zero angle ).
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Per the definition if I change the mode via Workbench, byte 24 should update:
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7. Write Parameter ( via polled IO command: static mapping )
Read Parameter ( via polled IO command: static mapping )

Both of these operations use the same command type 0x1F and byte 6 determines whether the operation is a read or write. Note this is different than explicit messaging because this command type uses the polled IO ( cyclic data ) of the command and response assemblies.

[image: image92.png]6.22.7 Command Type 0x1F - Read or Write Parameter Value

This command type is used to configure or read any parameter in the drive. See Appendix B for a listing of
parameter indexes, data types, and scaling.

Use this command to either read or write the desired parameter. Byte 6 is used to determine whether this
is a read or write command.

‘Some parameters can take a very long time to execute. When the command has completed, the Load
Complete status bit will be set in the response, or else an Emror Response Assembly will be retumned.

« Set Command Type to Ox1F

« Load the parameter Index which you wish to access into bytes 4-5 (first half of the Data field, least
significant byte first).

« Set byte 6 according to whether you wish to read or write the parameter. O=read, 1=write.
« Ifwriting a parameter, load the desired value into bytes 24-31 Parameter/Attribute Data.
« Setthe Load/Start bit to execute the command.

« If reading a parameter, the value will be retumed in bytes 24-31 of the response.



               
Don’t forget if you were using the Get Attribute field previously to clear it when using the Read or Write Parameter command type.            

[image: image93.png]6.2.2.8 Get Attribute

Get Attribute field operates differently from the Command Types listed above, as it does not make use of
the Command Type field or require Load/Start to be set.

To read an attribute of the Position Controller in each cycle, just set byte 32 Attribute to Get to the desired
attribute number. The data will be retumed in each response assembly in bytes 24-31 Parameter Data
with the Attribute to Get mirrored in byte 32 of the response.

Note: Attribute to Get and Command Type 0x1F Read Parameter Value both use bytes 24-31 of the
response assembly.

« Loadthe desired attribute number of the Position Controller Object into byte 32 Attribute to Get.
« The value will be updated each communication cycle in bytes 24-31 of the response assembly.





To write a value, I chose the home velocity  ( Home.V ) parameter.

[image: image94.png]11 Appendix B: Parameter Listing

The parameters in this list correspond to drive parameters available in Workbench and are described in the
Workbench help documentation and the AKD User's Guide.

Position values are scaled according to EIP.PROSUNIT.

Velocity and Acceleration values are scaled according to EIP.PROFUNIT.

Other floating point values are multiplied by 1000, such that a value displayed in Workbench as 1.001 will
be transmitted through EtherNet/IP as 1001.

Instance Parameter Data Size Data Type




[image: image95.png]Instance Parameter Data Size Data Type

210 |HOME.SET Command None
211_|HOME.V. 8Byt Velocity
212_|HWLS.NEGSTATE 1Byte Integer
213_|HWLS.POSSTATE 1 Byte Integer





I converted 211 to hex for Bytes 4 and 5 ( 211=D3 ):
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I chose an arbitrary value to write: 12345 and converted it to hex: 3039
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To write set the load/start bit in the control word from 0 to 1 ( transition ).
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Read Parameter

To read the same parameter ( Home Distance ) I used the same command structure but set byte 6=0 ( read ).
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Set the load/start bit to 0 and then back to 1 to trigger the read.
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The response assembly is:
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From the Write Parameter data we know that 3038 hex is the value 12345 decimal.
8. Homing Method

[image: image105.png]The homing mode may be selected using attribute 0x64 Home Mode of the Position Controller object, or
by setting the homing mode directly in Workbench. See the User Manual for a description of homing
modes.

To execute homing, write a value of 1 to attribute 0x65 Start Home Move.
When homing is complete, the Homed flag in Status Word 1of the response assembly will be set.




Set Attribute has already been covered. In this case, let’s assume the Home mode has already been set using that method or set via Workbench.

Homing Mode ( in this case mode 7: Find zero angle ):
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We will also assume the drive is in Position Mode and enabled.
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The definition is given as follows ( note the attribute ID in the chart above is decimal and the attribute ID given here is hex ).

[image: image108.png]Attribute 0x65: Start Home Move
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Recall the Set Attribute method.

[image: image109.png]6.2.2.7 Command Type 0x1B - Set Attribute of Position Controller Object

This command type is used to set a value in the Position Controller object, such as for configuring and trig-
gering a home move. See the Drive Objects chapter for a listing of available attributes in this object.

Set Command Type to 0x1B

Load the Attribute number which you wish to set into bytes 4-5 (first half of the Data field, least sig-
nificant byte first).

Load the desired value into bytes 24-31 Parameter/Attribute Data (see Data Structure section).
Set the Load/Start bit to set the value in the drive.
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To start the move ( trigger the command ) toggle the load/start bit from 0 to 1 in the control word.
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Home move commences.

Per the description of the homing method, “when homing is complete the homed flag in Status Word 1 of the response assembly will be set”.
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9. Running A Stored Motion Task Sequence

[image: image115.png]6.4.4 Running a Stored Motion Task Sequence

As an altemative to issuing a single point-to-point position commands, EtherNet/IP can be used to start a pre-
defined motion task or sequence of motion tasks.

A motion tasking sequence may be setup in Workbench and then executed later through EtherNet/IP. Motion
tasks may also be setup directly through EtherNet/IP as demonstrated in the sample programs.

To execute a motion task sequence, set Block Number equal to the index of the motion task to begin execut-
ing and transition the Start Block bit high. The drive must be enabled and the stop and Load/Start bits must be
low.

When a stored motion task is running, the response assembly will report this with the Block in Execution
status bit, and the executing task will be given in the Block # response byte.

To stop an executing sequence, set the Smooth Stop or Hard Stop bit.




I created 2 Motion Tasks using Workbench. Suppose one is for the extend and the other is the return or retracted move on a linear axis. Because the AKD_Jog AOI and/or the AKD_Move AOI uses Motion Task 0 it should be, in general, reserved. Therefore, I created the 2 motion tasks for demonstrating the block method as non-zero ( i.e. motion task 3 and 4 ).
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[image: image117.png]6.22.1 Command Assembly Data Structure
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[image: image118.png]6.22.2 Control Word

-39 CHBit7 |Bit6 Bit5 Bit4 Bit3 Bit 2 it 0
0 Enable | Reserved | Hard Stop | Smooth Stop | Direction | Relative: Load/Start

Enable: Setting this bit enables the amplifier.

Hard Stop: Setting this bit causes the amplifier to execute a Controlled Stop. The Enable bit must be
cleared and reset in order to enable motion again.

Smooth Stop: Setting this bit causes the amplifier to decelerate to a stop.
Direction: This bit is used only in velocity mode. Positive direction=1and negative

direction=0.

Relative: This bit is used in only in position mode. This bit indicates whether a move executed with Com-
mand Type 1 (Target Position) or 6 (Position Move) should be absolute (0) or incremental (1).

Load/Start: This bit is used for data handshaking between the controller and amplifier.

To transmit a command to the amplifier, set the Command Type and load data into the data fields, then
toggle Load/Start high. The amplifier will accept data only when Load/Start transitions from O to 1.

If the command type matches the operating mode (Target Position or Position Move in position mode, Tar-
get Velocity or Jog in velocity mode, Torque in torque mode), the amplifier will start motion when the data
is loaded.

When the data has been loaded successfully, the amplifier will set the Load Complete response flag high.




In the example, Motion Task 0 is the extend so, the Block# is set to zero in byte 1 of the command assembly and bit 0 of the control word ( byte 0 ) is checked to be low ( 0 ).
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To execute motion task 3 using the block method, byte 1 of the command assembly is first set to 3.
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To trigger the Motion Task, the start block ( bit 1 of byte 0; control word of the command assembly ) must be set to 1.
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Once the move is complete the final commanded and feedback positions can be checked using Workbench and you can see the target position of Motion Task 0 was reached.
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The move I programmed was very fast but had I been monitoring Byte 1 ( Executing Block # ) of the response assembly it would have displayed the currently executing “Block#” or “Motion Task”.

[image: image123.png]6.2.3.1 Response Assemly Data Structure
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To execute the return move, I set the start block bit in the control word to 0.
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Next I changed the Block # in Byte 1 of the command assembly to point to motion task 4.
[image: image125.png]— AXIS_ONE Output {.n} Lo} AB:ETHERNET_MODULE_SINT_E4Bytes:0:0
— AXI5_ONE Output Data Lond {.-.} |Decimal SINT[64]
+ AXI5_ONE. Output Datal0] -126 Decimal SINT
+ 50N Oume il ' | oecina ot
+ AXI5_ONE.Output Data[2] [] Decimal SINT
+ A%I5_0NE.Output Datal3] Decimal SINT





To trigger, I set the Start Block bit in the control word to 1.
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After the move was complete, I checked the final position in Workbench.
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Explicit Messaging

Unlike the other command types previously covered which used the polled IO ( cyclic ) data of the command and response assemblies, explicit messaging is independent of them and is “on demand” meaning you have to send the message every time you want to read or write to a drive parameter.

[image: image128.png]7.3 Parameter Class 0x0F

Most drive parameters can be read and or written through the Parameter Object. This includes many drive
parameters also available through the Position Controller and Position Controller Supervisor classes.

For an explicit message to the Parameter Object, the instance number of the desired parameter can be found
in Appendix B. See the Appendix for instance numbers, data types, and scaling. Note that Float types are
scaled by 1000 to get an integer value.

Attribute 1 of each parameter instance refers to the value of that parameter.

Amplifier commands such as MOVE.HOME and DRV.NVSAVE are executed by sending a Set Value com-
mand with a data length of 1 and any value 0 to 255. Reading the value will not execute the process.

For example, send the following explicit message to initiate homing (HOME.MOVE, instance = 205):
[class=0x0F, instance=205, attribute=0x01, data length=1, data value=0x01].

7.3.1 Supported Attributes

‘The following attributes are supported for each parameter index:
1 - Get/Set parameter value

5- Get datatype

6-Get datasize




[image: image129.png]7.3.2 Read a Parameter Value

To read a parameter value through Explicit messaging, use Service OxOE (Read Value), Class OxOF (Para-
meter class), Attribute 1 (Parameter Value).

The instance number corresponds to the index of the desired parameter. This number may be found in
Appendix B. For controllers which cannot access 64 bit parameters, it is possible to read a range-reduced 32
bit value by reading the next instance number to the 64-bit instance number. For example, for DRV.ACC
(instance number 109) the instance number 110 can be used for reading.




[image: image130.png]7.3.3 Write a Parameter Value

Toset a parameter value through Explicit messaging, use Service 0x10 (Write Value), Class 0xOF (Para-
meter class), Attribute 1 (Parameter Value).

The instance number corresponds to the index of the desired parameter. This number may be found in
Appendix B.

The length of the data written must match the length of the parameter. Read attribute 0x06 Data Length to
determine the correct length to send. For controllers which cannot access 64 bit parameters, it is possible to
read a range-reduced 32 bit value by reading the next instance number to the 64-bit instance number. For
‘example, for DRV.ACC (instance number 109) the instance number 110 can be used for reading.

7.3.4 Execute a Command Parameter

‘Some parameters are actually “commands” which do not take a value, but execute a drive function such as
HOME.MOVE or DRV.CLRFAULTS. To execute acommand, write a value of 1 to the parameter.

The instance number of the desired parameter can be found in Appendix B.

Toexecute a command parameter through Explicit messaging, use Service 0x10 (Write Value), Class 0xOF
(Parameter class), Attribute 1 (Parameter Value), Data=0x01.




To read  or write a parameter using explicit messaging reference Appendix B: Parameter Listing where each AKD Parameter is listed with its corresponding Ethernet IP Instance, Data Size, and Data Type. For example:
[image: image131.png]Ethemet/IP Communications | 12 Appendix B: Parameter Listing

Instance | Parameter Data Size Data Type
186 | GEAR.DECMAX 8Byte (truncated to 4 Byte) Acceleration
188 GEARIN 2Byte Integer

189 GEARMODE 2Byte Integer

19 GEARMOVE Command None

191 GEAR.OUT 2Bytesigned Integer

192 | GEAR.VMAX 8Byte (truncated to 4 Byte) Velocity

193 | HOMEACC 8Byte (truncated to 4 Byte) Acceleration
195 | HOME.AUTOMOVE 1Byte Integer

19% | HOME.DEC 8Byte (truncated to 4 Byte) Acceleration
198 HOME.DIR 2Byte Integer
(199 HOMEDIST  8ByleSigned (runcatediod Byte Signed) Posiion |
201 HOME.FEEDRATE 2Byte Integer





To correlate this to the PLC the parameters listed are in the following formats:
	Parameter Data Size
	Parameter Range
	Tag Data Type
	Tag Range

	Command ( 1 byte )
	0 or 1 ( command will take any data and be processed )
	SINT
	-128 to +127

	1 Byte 
	Check Workbench Help for range of each parameter
	SINT
	-128 to +127

	1 Byte Signed
	Check Workbench Help for range of each parameter
	SINT
	-128 to +127

	2 Byte
	Check Workbench Help for range of each parameter
	INT
	-32768 to +32767

	2 Byte Signed
	Check Workbench Help for range of each parameter
	INT
	-32768 to +32767

	4 Byte
	Check Workbench Help for range of each parameter
	DINT
	-2147483648 to 2147483647

	4 Byte Signed
	Check Workbench Help for range of each parameter
	DINT
	-2147483648 to 2147483647

	8 Byte
	Check Workbench Help for range of each parameter
	LINT
	-9223372036854775808 To 9223372036854775807

	8 byte Signed
	Check Workbench Help for range of each parameter
	LINT
	-9223372036854775808 To 9223372036854775807



The following will detail a write and read of the same data size.

10. Write Parameter Via Explicit Messaging
Command Type ( 1 Byte ) Example: Clear Drive Faults
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Per Appendix B:
[image: image133.png]Instance | Parameter Data Type
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The MSG block is given a name in the Message Control Tag and then click on the […] button beside it to configure. 

· Message Type-CIP Generic

· Service Type-Parameter Write  ( this will populate the Service Code with 10 ( hex ) and Class f ( Hex ) and Attribute 1.
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· A tag will need to be created to store the Source for the data which is the “Source Element”. Click on the “New Tag…” button and define a tag with the SINT data type.
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Select the “Source Length” to be the number of bytes per the parameter table ( in this case 1 Byte ).
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Next click on the Communication tab of the MSG configuration.
Click on the “Browse…” button to search for the path.
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In my case the screen looks as follows ( yours may be different ). I clicked on the given AKD axis ( in this case the only one “ETHERNET-MODULE AKD_1”.
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Click on the Tag tab. There is nothing to configure and the Message Control Tagname should be there.
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Click Apply and then OK.

For the remainder of this application note, only the configuration of the read or write parameter screen and declaration of the tag for the write or read data will be covered.
1 Byte Write ( non-command type ) by Explicit Messaging example
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11. Read Parameter Via Explicit Messaging

1 Byte Read 
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2 Bytes Write
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2 Bytes Read
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4 Bytes Write
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4 Bytes Read
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8 Bytes Write
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8 Bytes Read
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To test I used the Quick Watch from the View pull-down menu:
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Select “Quick Watch” from the Listbox”:
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Begin selecting tags by clicking on the listbox arrow under the “Name” column:
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The Quick Watch can be used to either set a value ( and then trigger the appropriate MSG block to write ) or to read a value by triggering the appropriate MSG block and then checking the reported value in the Quick Watch window.
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