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SUMMARY:  The purpose of this document is to describe in detail a systematic method for commanding motion through Profibus by manipulating the 8 byte data unit.  

OVERVIEW:  Move commands are accomplished fairly simply after a good understanding of the command format is established.  The following diagram describes the 8 byte data unit when commanding motion.
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· ALRST (Alarm Reset Command):  used to reset the current alarm or warning condition - always make sure this bit is set to 0 during normal operation

· /ESTP (Emergency Stop Command):  this bit is set to 1 for normal operation - when the bit is changed from 0 to 1, the move command is cancelled and the servo is turned off (this input can be masked off by setting Pn81B to "disable")

· SVON (Servo On Command):  used to enable the servo - when this bit is set to 1, the servo is enabled - when set to 0, the servo is disabled

· C_STRT (Command Start Command):  used to start execution of the command specified by the command code (described below) - when set to 1, command is executed - ALWAYS set the command code and command data before (or at the same time as) setting the C_STRT

· Response Type:  these 4 bits specify the type of data that will be stored in the response data field (this data field will not be discussed in this tech note)

· Command Code:  these 4 bits specify the type of move command that will be executed when C_STRT is changed from 0 to 1 - the following table describes each command code

	Command Codes
	Description

	0000
	No operation

	0001
	Simple positioning

	0010
	External positioning

	0011
	Positioning with notch signal outputs

	0100
	Multi-speed positioning


· Home (Zero Point Return Command):  used to initiate a home sequence - when set to 1, home routine is initiated (homing will be described later in this document)

· PTBL (Point Table Command):  used to start point table operation - when set to 1, the axis moves to the specified point - if this command is set to 0 while the axis is traveling, the motor decelerates to zero and the action is cancelled (point table operation will be described later in this document)

· STN (Station Command):  used to start station operation - when set to 1, the axis moves to the specified point - if this command is set to 0 while the axis is traveling, the motor decelerates to zero and the action is cancelled (station operation will be described later in this document)

· STEP (Step Command):  used to start step operation - when set to 1, the axis moves to the specified point - if this command is set to 0 while the axis is traveling, the motor decelerates to zero and the action is cancelled (step operation will be described later in this document)

· FEED (Constant Feed Command):  jog mode - when set to 1, the axis jogs at the specified velocity 

· HOLD (Hold Command):  used to hold execution of a command - when set to 1, motor decelerates to a stop and waits until this bit is set back to 0 - at this point, the axis resumes the move from where it left off

· CANCEL (Cancel Command):  used to cancel a command - when set to 1, the move is cancelled and the motor decelerates to a stop

· DIR (Movement Direction):  used to specify movement direction - this function is used for the following commands:  feed command, step command, station command 

· INC (Incremental Specification):  used to specify incremental or absolute position - 0 us used for absolute mode and 1 is used for incremental mode - this function is used for the following commands:  feed command, step command, station command

· Command Data:  these 4 bytes are used to specify specific command information such as an indexing distance, a jog speed, etc. - as shown in the figure above, byte 4 is the most significant and byte 7 is the least significant 

MOTION COMMAND METHODS:  Below are examples of each motion command method using the 8 byte data unit transferred between slave and master via Profibus.  In each of these examples, Pn810 (electronic gear numerator) will be set to 8192 (this is the number of pulses output by a standard 13 bit encoder) and Pn811 (electronic gear denominator) will be set to 1000.  In the File pull down menu of the NSXXX software, we will use the default configuration, which contains a display unit of mm and a command unit of 0.001.   This essentially means that 1 revolution of the motor shaft will be equal to 1000 command reference units.  Also, Pn81B (Emergency stop signal function selection) will be set to 0 (disabled), which is the default for this parameter.

· Constant Feed Command:  In this example we will set the axis up to jog at a constant velocity of 1000 rpm with an acceleration of 100 ms and a deceleration of 100 ms.

·  Parameters to be set in NSXXX software:  Pn830 should be set to 0, Pn831 should be set to 1000, Pn832 should be set to 100, and Pn833 should be set to 100.

·  Through Profibus, send the following data to the NS-500 slave in two distinctly separate steps:




1.) 02 00 00 00 00 00 00 00






2.) 02 00 08 00 00 00 00 64

· Step 1 enables the servo (byte0).  Step 2 sets the override percentage to 100% (bytes 4-7) and initiates the jog (byte 2).

Note:  The servo must always be enabled before any move command is sent, otherwise an alarm will be displayed.

· Step Command:  In this example we will set the axis up to move one of four predefined distances.  We will set predefined distance #1 to 1000 steps (1 revolution), predefined distance #2 to 1500 steps (1.5 revolutions), predefined distance #3 to 2000 steps (2 revolutions), and predefined distance #4 to 5000 steps (5 revolutions).  We will use an acceleration of 100 ms, a deceleration of 100 ms, and a top speed of 4000 rpm.

·  Parameters to be set in NSXXX software:  Pn821 should be set to 4000, Pn822 should be set to 100, Pn823 should be set to 100, Pn844 should be set to 1000, Pn845 should be set to 1500, Pn846 should be set to 2000, and Pn847 should be set to 5000.

·  Through Profibus, send the following data to the NS-500 slave in two distinctly separate steps:

1.) 02 00 00 00 00 00 00 00

2.) choose one of the following:

· 02 00 10 00 00 00 00 00
for distance #1

· 02 00 10 00 00 00 00 01
for distance #2

· 02 00 10 00 00 00 00 02
for distance #3

· 02 00 10 00 00 00 00 03
for distance #4

·  Step 1 enables the servo (byte 0).  Step 2 sets the step distance (bytes 4-7) and initiates the move (byte 2).

Note:  The servo must always be enabled before any move command is sent, otherwise an alarm will be displayed.

· Station Command:  This motion command divides one motor rotation into a specified number of stations and allows the user to index to any one of these stations.  In this example we will set the number of stations to 360 (therefore every station will be one degree apart).  We will use an acceleration of 100 ms, a deceleration of 100 ms, and a top speed of 500 rpm.  We will set the coordinate type to rotary system.  The axis will use the shortest distance to determine which direction it will move.

·  Parameters to be set in NSXXX software:  Pn821 should be set to 500, Pn822 should be set to 100, Pn823 should be set to 100, Pn812 should be set to 1 (designates rotary system), Pn813 should be set to 1000 (this set one machine rotation equal to 1000 steps), Pn853 should be set to 1 (designates that the direction of travel is dependent on the shortest distance), Pn85A should be set to 360.
·  Through Profibus, send the following data to the NS-500 slave in two distinctly separate steps:
1.) 02 00 00 00 00 00 00 00

2.) 02 00 20 00 00 00 00 5A

·  Step 1 enables the servo (byte 0).  Step 2 sets the station number (bytes 4-7, in this example the station number specified is 90 so the index will be 90 degrees from 0) and initiates the move to this station number (byte 2).

Note:  The servo must always be enabled before any move command is sent, otherwise an alarm will be displayed.

· Point Table Command:  This motion command allows the user to set up a 50 position point table and move to any of these predefined positions at a specified speed.  In this example, we will set up the following 5 positions in the point table:

· Position #1 - 1200 steps (1.2 revolutions) at 3000 rpm

· Position #2 - 5000 steps (5 revolutions) at 5000 rpm

· Position #3 - 250 steps (1/4 revolution) at 50 rpm

· Position #4 - 3000 steps (3 revolutions) at 500 rpm

· Position #5 - 20000 steps (20 revolutions) at 1500 rpm

 
We will use an acceleration of 100 ms and a deceleration of 100 ms.

·  Parameters to be set in NSXXX software:  Pn822 should be set to 100, Pn823 should be set to 100, target position #1 should be set to 1.2, target speed #1 should be set to 3000, target posion #2 should be set to 5, target speed #2 should be set to 5000, target position #3 should be set to 0.25, target speed #3 should be set to 50, target position #4 should be set to 3, target speed #4 should be set to 500, target position #5 should be set to 20, and target speed #5 should be set to 1500.

Note:  In Point Table Mode, target position units are divided by a factor of 1000.  For example, as shown above, if we want to command 1200 steps, a value of 1.2 is entered for the target position in the NSXXX software.

·  Through Profibus, send the following data to the NS-500 slave in two distinctly separate steps:

1.) 02 00 00 00 00 00 00 00


2.) choose one of the following:

· 02 00 40 01 00 00 00 01 
for position #1

· 02 00 40 01 00 00 00 02
for position #2

· 02 00 40 01 00 00 00 03
for position #3

· 02 00 40 01 00 00 00 04
for position #4

· 02 00 40 01 00 00 00 05
for position #5

·  Step 1 enables the servo (byte 0).  Step 2 initiates (byte 2) an incremental move (byte 3) to the specified point table position (bytes 4-7).

Note:  The servo must always be enabled before any move command is sent, otherwise an alarm will be displayed.
· Zero Point Return Command:  This motion command homes the axis and sets the zero point based on the specified homing routine.  In this example we will home to the marker pulse (C-pulse) on the motor's encoder.  The motor will move in the positive direction with an approach speed of 250 rpm.  When the C-pulse is detected, the approach speed will be reduced to a creep speed of 25 rpm.  The motor will travel a distance of  500 steps (1/2 revolution) at this creep speed.  When this distance is reached, the zero point will be set.

·  Parameters to be set in NSXXX software:  Pn800 should be set to 3, Pn801 should be set to 0, Pn803 should be set to 250, Pn804 should be set to 25, Pn805 should be set to 250.

·  Through Profibus, send the following data to the NS-500 slave in two distinct separate steps:

1.) 02 00 00 00 00 00 00 00

2.) 02 08 00 00 00 00 00 00

·  Step 1 enables the servo (byte 0).  Step 2 initiates the homing sequence (byte 1).

Note:  The servo must always be enabled before any move command is sent, otherwise an alarm will be displayed.

· Positioning Command:  This motion command performs positioning to a specified target position.  In this example we will command an incremental index of 4 revolutions at a speed of 60 rpm, an acceleration of 100 ms, and a deceleration of 100 ms.

·  Parameters to be set in NSXXX software:  Pn821 will be set to 60, Pn 822 will be set to 100,  and Pn823 will be set to 100.

·  Through Profibus, send the following data to the NS-500 slave in three distinctly separate steps:

1.) 02 00 00 00 00 00 00 00

2.) 02 01 00 01 00 00 0F A0

3.) 03 01 00 01 00 00 0F A0

·  Step 1 enables the servo (byte 0).  Step 2 sets up a simple positioning move (byte 1) for incremental motion (byte 3) with a specified distance (bytes 4-7).  Step 3 initiates the move (byte 0).

Note:  The servo must always be enabled before any move command is sent, otherwise an alarm will be displayed.

· External Positioning Command:  This motion command performs positioning to a specified target position.  The difference between external positioning and regular positioning is that when the external positioning input (Cn1-44) changes state during the move, the move is aborted and the axis decelerates to the specified approach speed until it reaches the specified distance at which point it will stop.  In this example we will command a move distance of 5 revolutions, a speed of 60 rpm, an acceleration of 100 ms, and an deceleration of 100 ms.  When our external positioning switch changes state, the axis will decelerate to 5 rpm and move a distance of 1/2 revolution.

·  Parameters to be set in NSXXX software:  Pn821 will be set to 60, Pn822 will be set to 100, Pn823 will be set to 100, Pn854 will be set to 5, Pn855 will be set to 500.

·  Through Profibus, send the following data to the NS-500 slave in three distinctly separate steps:

1.) 02 00 00 00 00 00 00 00

2.) 02 02 00 01 00 00 13 88

3.) 03 02 00 01 00 00 13 88

·  Step 1 enables the servo (byte 0).  Step 2 specifies external positioning mode (byte 1) and commands an incremental (byte 3) move of 5000 counts (bytes 4-7).  Step 3 initiates the move (byte 0).  

· At this point, the motor will start moving at a very slow speed (60 rpm which was entered as the feed speed for positioning in parameter Pn821) in search of it's destination which is an incremental distance of 5000 counts (5 revolutions).  While the axis is moving, if an external sensor (which should be wired into the EXTP input, Cn1-44) goes low, the axis will decelerate to it's specified approach speed (Pn854) and stop at its specified distance (Pn855). 

Note:  The servo must always be enabled before any move command is sent, otherwise an alarm will be displayed.

· Notch Output Positioning Command:  This motion command also performs positioning to a specified position.  It is different from the previous two motion commands in that it has a PLS (Programmable Limit Switch) or a notch output function.  This notch output allows the user to specify a zone in which a notch output signal will be output when the motor enters this zone.  In this example we will set up zones for both notch outputs and we will command an incremental move.  During this move, we will see both notch outputs change state right before our very eyes.  We will set the first notch output zone to begin at 2000 counts (2 revolutions) and end at 3000 counts (3 revolutions).  We will set the second notch output zone to begin at 4000 counts (4 revolutions) and end at 5000 counts (5 revolutions).  We will command a move of 7 revolutions so that we can see both notch outputs come on and go off.

·  Parameters to be set in NSXXX software:  Pn890 will be set to 1 (for incremental mode), Pn891 will be set to 0, Pn892 will be set to 2000, Pn893 will be set to 3000, Pn894 will be set to 4000, Pn895 will be set to 5000, Pn821 will be set to 60, Pn822 will be set to 100, Pn823 will be set to 100.

·  Through Profibus, send the following data to the NS500 slave in three distinctly separate steps:

1.) 02 00 00 00 00 00 00 00

2.) 02 03 00 01 00 00 1B 58

3.) 03 03 00 01 00 00 1B 58

·  Step 1 enables the servo (byte 0).  Step 2 specifies notch output positioning mode (byte 1) and commands an incremental (byte 3) move of 7000 counts (bytes 4-7).  Step 3 initiates the move (byte 0).

Note:  The servo must always be enabled before any move command is sent, otherwise an alarm will be displayed.

· Multi-speed Positioning Command:  This motion command allows the user to change speeds in stages during a positioning move.  The user will specify a move distance and specify up to 16 different speeds during the move.  Each of these speeds will be initiated at a specified position.  In this example, we will set up a move of 100 revolutions.  We will start out our move with an initial speed of 10 rpm and we will move at this speed 1/4 of a revolution.  From 1/4 of a revolution to 20 revolutions we will run at 1000 rpm, from 21 to 50 revolutions we will run at 3000 rpm, and from 51 to 100 revolutions we will run at 5000 rpm.

· Parameters to be set in NSXXX software:  Pn861 should be set to 3 (we will set 3 different speeds for this move), Pn862 should be set to 10, Pn863 should be set to 250, Pn864 should be set to 20000, Pn865 should be set to 50000, Pn873 should be set to 1000, Pn874 should be set to 3000, Pn875 should be set to 5000.
· Through Profibus, send the following data to the NS500 slave in three distinct steps:
1.) 02 00 00 00 00 00 00 00

2.) 02 04 00 01 00 01 86 A0
3.) 03 04 00 01 00 01 86 A0
· Step 1 enables the servo (byte 0).  Step 2 specifies multi-speed positioning mode (byte 1) and commands an incremental (byte 3) move of 100000 counts (bytes 4-7).
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