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Description

UMC firmware is the generic firmware of the whole range
of UMC UniSwarm motions controllers. Functionalities can
vary following your hardware board reference and revision.
Please check the specific hardware datasheet.
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Features

= Compatibility with CANOpen protocol with CiA DS402
profile

= Type of motors can be changed without hardware mod-
ification
Interfaces
= CAN Fd bus compatible with CANOpen

= RS485 / RS422 interface for protocols like Modbus,
Profibus or DMX512...

Motor
= DC brushed, brush-less and stepper

= Torque, speed and position limits set by software

Sensors
= Configurable sensors inputs

= Position, velocity, torque, limit switches

Mode
= TQ: Torque profile mode
= VL: Velocity mode
= PP: Profile position mode

= |P: Interpolated position mode
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Chapter 1

Operating modes

1.1 Drives and motion control device profile

The CiA 402 specifies the CANopen interface for management of drive and motion controllers. This profile allow to
control the controllers via several operating modes:

= Torque modes:

— Profile torque mode (TQ)
= Velocity modes:

— Velocity Mode (VL)
= Position modes:

— Profile Position Mode (PP)
— Interpolated position mode (IP)

1.1.1 Object

In this chapter, most of the objects described are indexed in the Standardized profile area. (see Object dictionary) with
the index range 0x6000 to Ox9FFF.

1.1.2 Multi axes

In the index range of the standardized profile area (0x6000 to 0x6FFF), the device can manage up to 2 axes. In multi-axis
devices, objects can be accessed by shifting as follows:

| Index range | Description |
0x6000 to Ox67FF Axis 1
0x6800 to Ox6FFF Axis 2

Table 1.1: Index range of standardized profile area

1.1.3 The power drive system (PDS)

The PDS FSA can be seen as a black box that control the application behavior when a control device is using the PDS.
The PDS assure control even if the communication doesn’t work properly.

The PDS FSA depends on CanOpen status.

The controlword received via the network and local signals are used to manage the PDS.

The statusword is produced by the drive device and used to send the state of the PDS.

Error detection signals are used to drive the PDS FSA.

The status and the possible control sequence of the PDS are defined by the FSA of the PDS.

Each special internal and external behavior is represented by a unique state.

The commands accepted depend on the state of the PDS FSA.

©UniSwarm 2021 - UMC firmware 2021/10/23 UFM1001B 4
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State machine

The state machine of the power drive system controls the power electronics according to user parameters and events
that occurred.

‘ Start ’

/ Not ready to switch on /

T1
| Switch On Disabled [ ‘ Fault ’
T2 T7 T14
v
T10 / Ready To Switch On /Li ‘ Fault reaction active ’
T3 T6
v
. T8
ﬁ/ Switched On / To
A
T4 T5 T13
‘ Operation Enabled
T11

—/ Quick Stop Active / Events

Figure 1.1: State machine of 402

When the system is started, it enters the start state and automatically switches to the Not ready to switch onstate if
NMT is in the Start state.

Supported functions
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Function States
Not ready | Switch Ready To | Switched | Operation | Quick Fault re- | Fault
to switch | On  Dis- | Switch On Enabled Stop action ac-
on abled On Active tive
Brake Yes Yes Yes Yes Yes/No Yes/No Yes/No Yes
applied,if
present
Low-level | Yes Yes Yes Yes Yes Yes Yes Yes
power
applied
High-level | Yes/No Yes/No Yes/No Yes Yes Yes Yes Yes/No
power
applied
Drive No No No No Yes Yes Yes No
function
Enabled
Config- Yes Yes Yes Yes Yes/No Yes/No Yes/No Yes
uration
Allowedd

Table 1.2: Supported functions

Transition events and actions
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Transition

Event(s)

| Action(s)

TO

Automatic transition after power-on or re-
set application

Drive device self-test and/or self initial-
ization shall be performed.

T1

Automatic transition

Communication shall be activated.

T2

Shutdown command from control device
or local signal

None

T3

Switch on command received from con-
trol device or local signal

The high-level power shall be switched
on, if possible.

T4

Enable operation command received from
control or local signal

The drive function shall be enabled and
all internal set-points cleared.

T5

Disable operation command received
from control device or local signal

The drive function shall be disabled.

T6

Shutdown command received from con-
trol device or local signal

The high-level power shall be switched
off, if possible.

T7

Quick stop or disable voltage command
from control device or local signal

None

T8

Shutdown command from control device
or local signal

The drive function shall be disabled, and
the high-level power shall be switched off,
if possible.

T9

Disable voltage command from control
device or local signal

The drive function shall be disabled, and
the high-level power shall be switched off,
if possible.

T10

Disable voltage or quick stop command
from control device or local signal

The high-level power shall be switched
off, if possible.

T11

Quick stop command from control device
or local signal

The quick stop function shall be started.

T12

Automatic transition when the quick stop
function is completed and quick stop op-
tion code is 1, 2, 3 or 4, or disable volt-
age command received from control de-
vice (depends on the quick stop option
code)

The drive function shall be disabled, and
the high-level power shall be switched off,
if possible.

T13

Fault signal

The configured fault reaction function
shall be executed.

T14

Automatic transition

The drive function shall be disabled; the
high-level power shall be switched off, if
possible.

T15

Fault reset command from control device
or local signal

A reset of the fault condition is carried
out, if no fault exists currently on the
drive device; after leaving the fault state,
the fault reset bit in the controlword shall
be cleared by the control Device.

Table 1.3: Transition options

When the motor is not connected to the high level power, it must rotate freely if it is not braking.

When the drive function is deactivated the motor must not receive power. All the control values such as torque, velocity

or position should not be treated.
If the drive function is activated, energy can be provided to the motor and control values should be treated.

If there is a default detected by the drive device, it should reach the active fault state. When this state is reached a

special fault reaction is executed.
After this reaction, the state of the drive device changes to the fault state.
When the default is no longer active, the fault state can be left after a reset command.

After a fatal error, it is necessary to switch-off the drive device instantly, as it can no longer control the motor.

Transition options

©UniSwarm 2021 - UMC firmware
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2021/10/23 UFM1001B



https://uniswarm.eu
https://uniswarm.eu/uboards/umc
https://uniswarm.eu/uboards/umc#documentations

uniswarm

| Transition | Object
Events 0x6007 al_Abort_connection_option
T11 0x605A al_Quick_stop_option
T8 0x605B al_Shutdown_option
T5 0x605C al_Disable_operation_option
T13 0x605E al_Fault_reaction_option

Table 1.4: Transition options

1.1.4 Modes of operation

Several modes of operation are implemented and user selectable. The modes can not operate in parallel.
Inconsistencies and incorrect behaviour should be avoided by the control device.

| Cyclic sync target value I

A 4

Trajectoty generator} Reference values »(Control) Effort values =L@tor

| Actual values (sensorless) I:

|Actua| values (with sensors) I:

Table 1.5: Relation between different value parameters

The 0x6060 al__Modes_of_operation object enables speed mode by setting the value to 2.

1.1.5 Definition of parameters

All the objects described below correspond to axis 1, see Multi axes for ohter axes.

Input objects

Name Description
0x6040 al_Controlword control the power drive system state machine
0x6060 al_Modes_of_operation modify the operation mode

0x6007 al_Abort_connection_option
0x605A al_Quick_stop_option
0x605B al_Shutdown_option
0x605C al_Disable_operation_option
0x605D al_Halt_option

0x605E al_Fault_reaction_option

Table 1.6: Configuration objects

Output objects

Name Description

0x6041 al_Statusword status of the power drive system finite state
0x6061 al_Modes_of_operation_display
0x6044 al_vl_Velocity_actual_value

Table 1.7: Status objects

0x6040 al__Controlword

This object allow to control the power drive system state machine. The start of any movement is specific to the operating
mode.
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Index Sublndex Name
0x6040 0 al_Controlword
Data Type Acces Default | Unit Range
UINT16 RW,RPDO 0 - [:]
Figure 1.2: Object description 0x6040.0 al_ Controlword
15 11 10 9 8 7 6 4 3 2 1 0
MS | - Joms| H | FrR | OMS | E0 | @s | Ev | so |

= MS: Manufacturer-specific
= OMS: Operation mode specific, mode depending

= H: Halt, behavior depending on the specific operating mode :
Activate or deactivate the controlled movement, the behavior of Halt depends on the specific operating mode and is
adjustable by 0x605D al_Halt_option.

» FR: Fault reset

= EO: Enable operation
= QS: Quick stop

= EV: Enable voltage

= S0O: Switch on

Figure 1.3: Frame of Controlword

Command Control Word Transitions
Bit7 | Bit3 | Bit2 | Bit1 | Bit0
Shutdown 0 X 1 1 0 T2, T6, T8
Switch on 0 0 1 1 1 T3
Switch on + enable operation 0 1 1 1 1 T3 4+ T4
Disable voltage 0 X X 0 X T7,9,T10,T12
Quick stop 0 X 0 1 X T7,T10,T11
Disable operation 0 0 1 1 1 T5
Enable operation 0 1 1 1 1 T4,T16
Fault reset 1 X X X X T15

Table 1.8: Controlword: Command coding

0x6041 al_ Statusword

This object provide the status of the power drive system finite state automaton. The state machine state is provided by
the bit combination of 0x6041 al_ Statusword.

Index Sublndex Name
0x6041 0 al_Statusword
Data Type Acces Default | Unit Range
UINT16 RO, TPDO - - [:]
Figure 1.4: Object description 0x6041.0 al_ Statusword
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MS OMS ILA | TR | RM | MS W |SOD | QS VE F OE SO [RTSO

= b0 RTSO: Ready to switch on

= b1l SO: Switched on

©UniSwarm 2021 - UMC firmware 2021/10/23 UFM1001B 9
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= b2 OE: Operation enabled

= b3 F: Fault

= b4 VE: Voltage enabled

= b5 QS: Quick stop

= b6 SOD: Switch on disabled

= b7 W: Warning

= b8 MS: Manufacturer-specific

= b9 RM: remote

= b10 TR: Target reached

= b1l ILA: Internal limit active, mode depending
= b12-13 OMS: Operation mode specific, mode depending

= b14-15 MS: Manufacturer-specific

Figure 1.5: Frame of Statusword
| Bit6,5,3,21,0 | State |

xxxx xxxx X0xx 0000 | Not ready to switch on
xxxx xxxx xIxx 0000 | Switch on disabled
xxxx xxxx x01x 0001 | Ready to switch on
xxxx xxxx x01x 0011 | Switched on

xxxx xxxx x01x 0111 | Operation enabled
xxxx xxxx x00x 0111 | Quick stop active

xxxx xxxx xOxx 1111 | Fault reaction active
xxxx xxxx x0xx 1000 | Fault

Table 1.9: Statusword: State coding

0x6060 al__Modes_of_operation

This object allow to modify the operation mode.

Index Sublndex Name
0x6060 0 al_Modes_of_operation
Data Type Acces Default | Unit Range
INT8 RW,RPDO 4 - [-128;10]

Figure 1.6: Object description 0x6060.0 al_Modes_ of operation

| Value | Definition |
0 No mode change/no mode assigned

Profile Position Mode

Velocity Mode

Profile velocity mode

Profile torque mode

Reserved

Homing mode

Interpolated position mode

Cyclic sync position mode

Cyclic sync velocity mode

Cyclic sync torque mode

Cyclic sync torque mode with commutation angle

OO N[O OGO | W N+

—
o

[y
[y

Figure 1.7: Option of Modes of operation

©UniSwarm 2021 - UMC firmware 2021/10/23 UFM1001B 10
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0x6061 al__Modes_of_operation_display

This object provide the actual operation mode.

Index Sublndex Name
0x6061 0 al_Modes_of_operation_display
Data Type Acces Default | Unit Range
INT8 RO, TPDO - - [-128;10]

Figure 1.8: Object description 0x6061.0 al_Modes_of _operation__display

0x6502 al_Supported_drive_modes

This object provide the supported drive modes.

31 16 15 11 10 9 8 7 6 5 4 3 2 1 0
- Q. - ~ | Q
L 55’5’8\: ~la|S|a

= MS: Manufacturer-specific
= CSTCA: Cyclic sync torque mode with commutation angle
= CST: Cyclic sync torque mode
= CSV: Cyclic sync velocity mode
= CSP: Cyclic sync position mode
= |P: Interpolated position mode
= HM: Homing mode
= TQ: Profile torque mode
= PV: Profile velocity mode
= VL: Velocity Mode
= PP: Profile Position Mode
Figure 1.9: Frame of Supported drive modes
| Bit | Value |

0 Not supported
1 | Supported

Table 1.10: Supported drive modes: coding

Index Sublndex Name
0x6502 0 al_Supported_drive__modes
Data Type Acces Default | Unit Range
UINT32 RO 75 - [0;0xFFFFFFFF]

Figure 1.10: Object description 0x6502.0 al_Supported_drive_modes

0x6007 al_Abort_connection_option

This object is used to configure the command to be executed when an event occurs:
= Bus-off: problem on the network
= Heartbeat, Node guarding

= Network management services (NMT) events: change of status (NMT Start; Stop, PreOp)

©UniSwarm 2021 - UMC firmware 2021/10/23 UFM1001B 11
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= Network management services (NMT) reset: reset application and reset communication

Index Subindex Name

0x6007 0 al_Abort_connection_option
Data Type Acces Default | Unit Range

INT16 RW 1 - [0:3]

Figure 1.11: Object description 0x6007.0 al_Abort_connection_option

| Value | Definition |

0 No action

1 Fault signal

2 Disable voltage command
3 Quick stop command

Figure 1.12: Option of Abort connection

Note: Each option can be configured with a corresponding object (0x605E al_Fault_reaction_option,
0x605C al_Disable_operation_option and 0x605A al_Quick_stop_option

0x605A al__Quick_stop_option

This object is used to configure the action to be executed when a quick stop function occurs.

Index Subindex Name

0x605A 0 al_Quick_stop_option
Data Type Acces Default | Unit Range

INT16 RW 2 - [0,6]

Figure 1.13: Object description 0x605A.0 al_ Quick_stop_option

| Value | Definition |

0 Disable drive function

1 Slow down ramp (mode depending) and stay in Switch On Disabled
2 Quick stop ramp (mode depending) and stay in Switch On Disabled
5 Slow down ramp (mode depending) and stay in Quick Stop Active
6 Quick stop ramp (mode depending) and stay in Quick Stop Active

Figure 1.14: Option of Quick stop

0x605B al_Shutdown_option

This object is used to configure the action to be executed when there is a transition from Operation Enabled state to
Ready To Switch On state.

Index Subindex Name
0x605B 0 al_Shutdown_option
Data Type Acces Default | Unit Range
INT16 RW 1 - [0;1]

Figure 1.15: Object description 0x605B.0 al_Shutdown_option

| Value | Definition

0 Disable the drive function (switch-off the drive power stage)

1 Slow down ramp (mode depending) and deactivation of the drive function

©UniSwarm 2021 - UMC firmware
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This object is used to configure the action to be executed when there is a transition from Operation Enabled state to

Switched On state.

Index Sublndex Name
0x605C 0 al_Disable_operation_option
Data Type Acces Default | Unit Range
INT16 RW 1 - [0;1]

Figure 1.17: Object description 0x605C.0 al_Disable_operation_option

| Value | Definition

0 Disable the drive function (switch-off the drive power stage)

1 Slow down ramp (mode depending) and deactivation of the drive function

0x605D al__Halt_option

Figure 1.18: Option of Disable operation

This object is used to configure the action to be executed when a halt function occurs.

Note: Whatever the option, the state of the power drive system stays at Operation Enabled

Index Subindex Name
0x605D 0 al_Halt_option
Data Type Acces Default | Unit Range
INT16 RW 2 - [1;2]

Figure 1.19: Object description 0x605D.0 al_Halt_option

| Value | Definition

1

Slow down ramp, mode depending

2

Quick stop ramp, mode depending

0x605E al__Fault_reaction_option

Figure 1.20: Option of Halt

This object is used to configure the action to be executed when a fault is detected.

Index Sublndex Name
0x605E 0 al_Fault_reaction_option
Data Type Acces Default | Unit Range
INT16 RW 2 - [0;2]

Figure 1.21: Object description 0x605E.0 al_ Fault_reaction_option

| Value | Definition

0 Disable drive function, motor is free to rotate

1 Slow down ramp, mode depending

2 Quick stop ramp, mode depending

Figure 1.22: Option of Fault reaction

2021/10/23 UFM1001B 13
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1.1.6 Error codes

| Error codes | Meaning |

2110 Short circuit/earth leakage (input)
2230 Short circuit/earth leakage (device internal)
2320 Short circuit/earth leakage (motor-side)
2350 Load level fault (I 2 t, thermal state)
2351 Load level warning (I 2 t, thermal state)
3110 Mains over-voltage

3120 Mains under-voltage

3130 Phase failure

3140 Mains frequency

3210 DC link over-voltage

3220 DC link under-voltage

3230 Load error

3310 Output over-voltage

3320 Armature circuit

3330 Field circuit

4300 Temperature drive

4400 Temperature supply

5100 Supply device hardware

5110 Supply low voltage

5120 Supply intermediate circuit

5200 Control device hardware

5300 Operating unit

5400 Power section

5410 Output stages

5420 Chopper

5430 Input stages

5440 Contacts

5450 Fuses

5500 Hardware memory

6010 Software reset (watchdog)

6310 Loss of parameters

6320 Parameter error

7100 Power additional modules

7110 Brake chopper

7120 Motor

7200 Measurement circuit

7300 Sensor

7400 Computation circuit

7500 Communication

7600 Data storage (external)

8400 Velocity speed controller

8500 Position controller

8600 Positioning controller

8700 Sync controller

8800 Winding controller

8900 Process data monitoring

8A00 Control monitoring

Table 1.11: Error codes

©UniSwarm 2021 - UMC firmware 2021/10/23 UFM1001B 14
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1.2 Profile torque mode

1.2.1 Introduction

This mode allows operation at regulated torque via a ramp generator that can be configured by various settings, input

torque adjustment, slope ramp adjustment and other optional parameters.
Torque demand

1
}

Target Torque Profile torque mode |

Figure 1.23: Profile torque mode

1.2.2 Functional description
Profile torque mode
Here is the functional diagram with all the parameters.

al_tq_Torque_target

] 0x6071 F——

al_tq_Torque_slope

y 0x6087 —— Ramp

al_tq_Max_torque generator

] 0x6072 —

al_tq_Torque_demand
al_Controlword: Halt

o[ ox6074 |
[ 0x6040 Bit 8 |———— 0x6074

Figure 1.24: functional diagram of Velocity mode with all objects

al_tq_Torque_actual_value

Torque
control
function

Ramp generator

The Profile torque mode is used the 0x6087 al_tq_Torque_slopefor generate ramp.

0x6071 al_tq Torque_target

(O]
o

41 wl .
Torque =
o
=

73 S, Jqmm—— W .
1 second _J
©

0 L L L L L L L

0 1 2 3 4 5 6 7 8

Time

Figure 1.25: Feature of torque ramp

Mode activation

The 0x6060 al__Modes_of_operation object enables speed mode by setting the value to 4.
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1.2.3 Definition of parameters

All the objects described below correspond to axis 1, see Multi axes for ohter axes.

Input objects

Name Description

0x6060 al_Modes_of_operation | Modes of operation
0x6071 al_tq_Torque_target Requested target torque
0x6087 al_tq_Torque_slope Slope of ramp

0x6072 al_tq_Max_torque Max of torque

Table 1.12: Configuration objects

Output objects

Name Description

0x6041 al_Statusword Status

0x6074 al_tq_Torque_demand Torque generated by the generator trajectory
0x6077 al_tq_Torque_actual_value | Actual Torque value

Table 1.13: Status objects

0x6040 al__Controlword

The bit 8 of 0x6040 al_Controlword are used in Profile torque mode.
15 9 8 7 6 5 4 3 0

| : | # | : |

Table 1.14: Frame of Controlword for Profile torque mode

| Bit | Name | Value | Definition |
0 No command
1 Motor stops according to the halt option code (see 0x605D al_Halt_option)

8 H: Halt

Table 1.15: Definition of Controlword bits (bit 8)

0x6041 al_ Statusword

The bit 11 (Internal limit active) of 0x6041 al_Statusword is used in Profile torque mode.
15 12 11 10 0

- |TR| B

Table 1.16: Frame of Statusword for Profile torque mode

| Bit | Name | Value | Definition |
0 Halt = 0: Target torque not reached,
) Halt = 1: Axis decelerates
10 | TR: Target reached 1 Halt = 0: Target torque reached,
Halt = 1: Velocity of axis is 0

Table 1.17: Definition of Statusword bits (bit 10)

0x6071 al_tq_Torque_target

This object is torque set-point. The value shall be given per thousand of rated torque.
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Index Sublndex Name
0x6071 0 al_tq_Torque_target
Data Type Acces Default | Unit Range
INT16 RW,RPDO 0 - [-0x7FFF;0x7FFF]

Figure 1.26: Object description 0x6071.0 al_tq_ Torque target

0x6072 al_tq_Max_torque

The configured maximum permissible torque in the motor. The value shall be given per thousand of rated torque.

Index Sublndex Name
0x6072 0 al_tq_Max_torque
Data Type Acces Default | Unit Range
UINT16 RW,RPDO | 30000 - [0;0xFFFF]

Figure 1.27: Object description 0x6072.0 al_tq Max_torque

0x6074 al_tq_Torque_demand

The output value of the trajectory generator. The value shall be given per thousand of rated torque.

Index Sublndex Name
0x6074 0 al_tq_Torque_demand
Data Type Acces Default | Unit Range
INT16 RO, TPDO 0 - [-Ox7FFF;0x7FFF]

Figure 1.28: Object description 0x6074.0 al_tq_Torque_demand

0x6077 al_tq_Torque_actual_value

The actual value of the torque. It shall correspond to the instantaneous torque in the motor. The value shall be given
per thousand of rated torque.

Index Sublndex Name
0x6077 0 al_tq_Torque_actual_value
Data Type Acces Default | Unit Range
INT16 RO, TPDO 0 - [-Ox7TFFF;0x7FFF]

Figure 1.29: Object description 0x6077.0 al_tq_Torque_actual_value

0x6078 al__tq__Current_actual_value

The actual value of the current. It shall correspond to the current in the motor. The value shall be given per thousand

of rated current.

Index Sublndex Name

0x6078 0 al_tq_Current_actual_value
Data Type Acces Default | Unit Range

INT16 RO 0 - [-Ox7TFFF;0x7FFF]

Figure 1.30: Object description 0x6078.0 al_tq_ Current_actual_value

0x6087 al_tq_Torque_slope

The configured rate of change of torque. The value shall be given in units of per thousand of rated torque per second.

Index Sublndex Name
0x6087 0 al_tq_Torque_slope
Data Type Acces Default | Unit Range
UINT32 RW,RPDO 1 - [0;0xFFFFFFFF]

Figure 1.31: Object description 0x6087.0 al_tq_Torque_slope
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0x6088 al__tq_Torque_profile_type

The configured type of profile used to perform a torque change.

Index Subindex Name
0x6088 0 al_tq_Torque_profile_type
Data Type Acces Default | Unit Range
INT16 RW 0 - [0:1]

Figure 1.32: Object description 0x6088.0 al_tq_ Torque_profile_type

| Value | Definition |

| 0 | Linear ramp |

Figure 1.33: Option of 0x6088 al_tq_ Torque_profile_type

1.3 Velocity Mode

1.3.1 Introduction

This mode allows operation at regulated speed via a ramp generator that can be configured by various settings, input
speed adjustment, acceleration and deceleration ramp adjustment and other optional parameters.

’ Velocity demand ‘

!

Actual value

Target velocity Velocity mode |

Figure 1.34: Velocity mode

1.3.2 Functional description
Velocity mode

Here is the functional diagram with all the parameters.
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al_vl_Velocity_ target

Min
Velocit
Max limit
function

0x6046.2

X
~

Statusword: Bitll: Internal limit agjive
[0x6041 Bit 11 |

al_vl_Acceleration

0x6048 X f al_vl_Veloc-

ity_actual_value

al_vl_Deceleration Ramp Velocity 1
0x6049 x f function control X ? 0x6044
al_vl_Quick_stop function —_———
0x6044A Xf —1 al_vl_Velocity_demand
X? 0x6043

Controlword: Bit4: Enable Ramp

[ 0x6040 Bit 4 |
Controlword: Bit5: Unlock Ramp

[ 0x6040 Bit 5 |
Controlword: Bit6: Reference Ramp

[ 0x6040 Bit 6 |
Controlword: Bit8: Halt

[ 0x6040 Bit 8 |

0x604B.1 0x604C.1
= *
0x604B.2 0x604C.2
Figure 1.35: functional diagram of Velocity mode with all objects
Ramp generator
The Velocity profile is used to limit the increase or decrease the speed:
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0x6042 al_vl_Velocity_target 0

0x6043 al_vl_Velocity_demand 0

-8
Time
Figure 1.36: Velocity profile
Factor function
This function transforms a user units to internal units.
Multiplier factor Divisor factor

Figure 1.37: Factor function

This function transforms a internal units to user units.

Multiplier factor | Divisor factor

/ 6}

Figure 1.38: Reverse factor function

Mode activation

The 0x6060 al__Modes_of_operation object enables speed mode by setting the value to 2.

1.3.3 Definition of parameters

All the objects described below correspond to axis 1, see Multi axes for ohter axes.
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Input objects

Name Description

0x6060 al_Modes_of_operation | Modes of operation

0x6040 al_Controlword Control

0x6042 al_vl_Velocity_target Requested velocity

0x6046 al_vl_Min_Max Maximal and minimal velocity

0x6048 al_vl_Acceleration Maximal cruising acceleration

0x6049 al_vl_Deceleration Maximal cruising deceleration

0x604A al_vl_Quick_stop Maximal cruising deceleration of Quick Stop

Table 1.18: Configuration objects

Output objects

Name Description

0x6041 al_Statusword Status

0x6043 al_vl_Velocity_demand Velocity generated by the generator trajectory
0x6044 al_vl_Velocity_actual_value | Actual velocity value

Table 1.19: Status objects
0x6040 al__Controlword
The bit 4, bit 5, bit 6, and bit 8 of 0x6040 al_Controlword are used in Velocity mode.

15 9 8 7 6 5 4 3 0
- H - RR UR ER -

Figure 1.39: Frame of Controlword for velocity mode

| Bit | Name | Value | Definition
0 Disable ramp
Enable ramp

4 ER: Enable ramp

Ramp output value is locked
Ramp output value = Ramp input value

5 | UR: Unlock ramp

Ramp input set to zero
Ramp input used ramp reference

6 RR: Reference ramp

No command

8 H: Halt Axis stopped accordingly to halt option code (see 0x605D al_Halt_option

| ol| —=| of| = of| —

Figure 1.40: Definition of Controlword bits (bit 4, bit 5, bit 6, and bit 8)

| Halt | Enable ramp | Unlock ramp | Reference ramp | Priority

0 0 X X Disable ramp

0 1 0 X lock ramp

0 1 1 0 ramp set to zero with normal ramp

0 1 1 1 Normal ramp Reference

1 X X X ramp set to zero with: see Halt option 0x605D

Figure 1.41: Priority of Controlword bits (Halt/Enable/Unlock/Reference)

0x6041 al_Statusword

The bit 11 of 0x6041 al_Statusword is used in velocity mode.

15 12 11 10 0
- | LA | -
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Figure 1.42: Frame of Statusword for velocity mode

| Bit | Name | Value | Definition
. . No i | limi
11 | ILA: Internal limit active 0 ° mtern.a .”T“'t -
1 Internal limit is active

Figure 1.43: Definition of Statusword bits (bit 11)

0x6042 al_vl_Velocity_target

This object defines the target speed of the system. Positive values mean forward direction and negative values mean
reverse direction.

The object 0x604B al_vl_Set_point_factor and the 0x604C al_vl_Dimension_factor allow to modify the units or the
resolution.

Index Sublndex Name
0x6042 0 al_vl_Velocity_ target