SPEGIFICATIONS

ANIMATICS®

Defining the Future in Motion Control



ProfiBus SmartMotor™ Specifications
Contents:

3 Overview

3 Equipment Required

4 ProfiBus Connector Pinouts

5 Connect to ProfiBus Example

7 Configure Motor with PC

7 User Program Required in Motor

7 Non-Volatile EEPROM Values Required in Motor

8 Configure PLC with PC

10 Sample ProfiBus Command Sequences

16 Non-Volatile Data

16 Motor Non-Volatile Data

17 ProfiBus Gateway Non-Volatile Data

18 ProfiBus Packets

18 ProfiBus Output and Input Packet Format

19 Command (Output) Packet Notes

20 Response (Input) Packet Notes

21 Alternate Serial Channel

22 Appendix:

22 ProfiBus Packet Command and Response Codes

22 Command Packet Command Codes to Motor Commands

28 Response Packet Codes to Motor Commands

33 Troubleshooting

33 ProfiBus LEDs

© 2003, Animatics Corporation

UG- PB (rev.6/03)



M

ProfiBus SmartMotor™ Specifications 3

Overview

ProfiBus is an independent, open fieldbus standard that allows different manufacturers of automation products to communicate
without special interface adjustments. Specifically, ProfiBus-DP, which is optimized for high speed is designed to communicate
between control systems and distributed I/O at the device level.

Animatics has defined a set of 8-bit command and response codes to be transmitted and received over ProfiBus. These codes
generally corres pond to Version 4 SmartMotor™ commands. To set target position, for example, the command code to set target
position is transmitted together with the data consisting of the target position value.

The ProfiBus SmartMotor™ is a SmartMotor™ with the addition of a ProfiBus connector which accepts commands as a slave
over a ProfiBus DP network. In addition to communicating over ProfiBus, commands in the Version 4 SmartMotor™ ASCII “Ani-
basic” language may be sent through the channel 0 RS232 port.

Document sections include Output and Input data formats (ProfiBus cargo), a list of Animatics ProfiBus command codes
explained in terms of the equivalent SmartMotor™ ASCII “Ani-Basic” commands, and a list of Animatics ProfiBus response
codes, explained in terms of the equivalent SmartMotor™ ASCII “Ani-Basic” commands.

Handshaking of the ProfiBus communication allows the output data to be coherently assembled by a PLC while the ProfiBus
Master is continually transmitting the record buffer contained in PLC memory to the DP slave (motor).

Certain configuration data is held in non-volatile storage in the motor or in the motor’s ProfiBus gateway. The motor data eeprom
must be correctly initialized prior to ProfiBus operation. The motor must contain a user program opening motor RS485 channel 1
to allow the ProfiBus gateway to communicate with the motor.

The ProfiBus GSD configuration file “DEAF070C.GSD” is necessary for the host to configure the ProfiBus Master to connect to
the slave motor.

Equipment Required

You will need the following equipment to proceed:

HARDWARE

Animatics ProfiBus SmartMotor™

Animatics power supply or equivalent

Animatics power/serial communications cable or equivalent

PLC with ProfiBus master, or other PROFIBUS master

“Official” ProfiBus cable

“Official” ProfiBus connectors with correct terminating resistors

PC with Windows 95 or later operating system and an RS232 serial port, or equivalent

SOFTWARE

PLC configuration software
Animatics SMI software
Animatics ProfiBus GSD file “DEAF070C.GSD”
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ProfiBus Connector Pinouts
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Connect to ProfiBus Example

The example illustrates communication over ProfiBus by sending commands from a PLC over ProfiBus to cause the
motor to continually report its changing clock value to the PLC over ProfiBus. The value displayed by the PLC
registers containing the Profibus data received from the motor changes as the updated clock value is received from
the motor.

The steps, explained in more detail below, are:

1.

Configure the motor (figure 1) through its serial port using a PC or laptop that is running
Animatics SMI software to:

a. Download a simple user program to the motor

b. Set Profibus node number in motor non-volatile storage

Configure your PLC (figure 2) through its serial port using a PC or laptop that is running
your PLC configuration software to:
a. Load the motor’s ProfiBus GSD file
b. Assign and display the PLC registers associated with the motor’s
Profibus input and output data

Connect Profibus cable to the PLC and the motor.
Power cycle the motor to initialize the motor with the configured values.

Enter Profibus motor command to report motor clock in the PLC Profibus data registers using a PC or laptop
that is running your PLC software with your PLC online (figure 3).

Witness clock value being updated in your PLC Profibus input registers, using a PC or laptap that is running
your PLC software with your PLC online.

Please refer to other sections of the manual for details on sending command sequences and communication
handshaking.

DC Power
Supply

—

PC or Laptop Computer
Running Animatics SMI
Software

Figure 1 Configuring the Motor
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Power
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Figure 2 Configuring the PLC
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Figure 3 Communicating Over ProfiBus
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Configure Motor with PC

Connect the motor to power supply (figure 1).
You may skip the balance of this step if the motor is already configured.
Connect the motor to the PC (figure 1).

Launch the Animatics SmartMotor™ Interface software (SMI, or SMI 2 for Version 5 motors).

User Program Required in Motor
Verify the presence of, or download, the following program to the motor:
USER PROGRAM FOR VERSION 4.76 or 4.77 MOTOR
OCHN(R$4, 1, N, 19200, 1,8, C) * gateway comuni cati on channel
foll owi ng optional commands are to enable shaft rotation wi thout connecting limt

signals etc.
‘ [OPTIONAL] disable limts

uc ‘* [OPTIONAL] positive limt pinai/o input
uDi ‘ [OPTIONAL] negative limt pinai/o input
VAS ‘ [ OPTIONAL] cl ear possible fault status
END

Non-Volatile EEPROM Values Required in Motor

If not already set, issue the following commands to set the following values:

a=2000 or 4000 or 8000 ‘ encoder counts per revolution
‘ 2000 for version 4 Nema 23 notor

4000 for version 4 Nenma 34 notor
8000 for version 5 Nema 34 notor

b=0 ‘ baud rate

O=aut o- detect baud rate

or =8 for 1.5 nb

or = 11 for 12 nb

c=63 ‘ ProfiBus node nunmber usually 3-127
d=0 ‘ Poll frequency of motor by gateway in ns
‘ 0 = constantly
e=1 ‘ notor id, 32 bits [optional]
EPTR=32000 ‘ notor data EEPROM Profi Busdata start address

VST(a, 5) ‘ store a to e in data EEPROM
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Reserved Motor Variables:
Note that Internal SmartMotor™ user variables yyy and zzz must not be modified. These variables are used by the

motor’s ProfiBus module. Once Channel 1 is opened in the user program, EPTR must not be modified, nor VST
and VLD commands issued, until zzz bit 0 has become 1 (zzz = 1).

Configure PLC with PC

You may skip this step if the PLC is already configured.

Using the PLC configuration software running in a PC, load the motor’s GSD file, DEAFO70C.GSD, set it up as a
ProfiBus node, and define the node number of the motor (figure 2).

Set up the PLC memory that is the three words (six bytes) ProfiBus output to the motor and the seven words
(fourteen bytes) input from the motor.

Connect Motor to ProfiBus

If the ProfiBus plugs have terminator switches, make sure the terminator switches at both ends of the ProfiBus bus
are turned on, and all other terminator switches are off. It is NECESSARY for ProfiBus to have the proper
termination and bias resistors. Plug the ProfiBus connector into the motor (figure 3).

Power-up, or power cyle the motor. For 2 seconds the ProfiBus LEDs on the motor in the proximity of the ProfiBus
connector will have meaningless states. If the PLC is running, within a few seconds the ProfiBus connection status
LED on the motor will turn GREEN, indicating the ProfiBus Master has established a connection with the slave
motor.

PLC Sends Commands To Motor

Program the PLC, or modify by hand the PLC memory areas as described below to send the desired commands over ProfiBus to
the gateway to communicate with the motor. Below are sequences of commands sent, showing all the intermediary ProfiBus
packet output data states. Bold characters indicate changes in PLC memory output buffer and input buffer values.

Data Format

Each byte below is represented as two hexadecimal characters. For example, 7A represents hex 7A, or decimal
122.

Command Code
Response Code
Response Data
Status Word
Measured Position
Position Error

{ Response code
Data

© | Acknowledgement

o | Command Code
© | Acknowledgement

o

o
~
>

0000 0000

o

0000 0000 | 0086 | 0000 0000 | 0000
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PLC Memory:

Each byte below is represented as two hexadecimal characters. For example, 86 represents hex 86, or decimal
134.

Output to slave motor Input from slave motor
3 two-byte words out 7 two-byte words in
0000 0000 0000 0000 0000 0000 0086 0000 0000 0000

A status word of 0x0086 indicates servo off, left and right limits have been active.

SEQUENCE TO SET REPORT DATA TO MOTOR CLOCK

Commands:

PROFIBUS COMMAND CODE RESPONSE CODE DATA MOTOR COMMAND

GET_CLK RCLK

Insert response code GET_CLK = 0x7A in output buffer (which is being transmitted continuously (ie cyclically) by the master to
the slave motor. See Appendix: ProfiBus Packet Command and Response Codes to find response code GET_CLK and its
value, hex 7A.

007A 0000 0000 0000 0000 0000 0086 0000 0000 0000

Wait for response code acknowledge in the input buffer (which is being received continuously (ie cyclically) by the master as a
response from the slave motor. Clock data begins being cyclically updated.

007A 0000 0000 007A 0000 03A1 0086 0000 0000 0000

As time goes on, clock data is updated.

007A 0000 0000 007A 0001 BO1A 0086 0000 0000 0000
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Sample ProfiBus Command Sequences

These sequences serve to illustrate:
disabling limits from preventing motion;
turning the shaft in torque mode;
moving a relative distance;
command and response codes; and
handshaking of messages.

Command and Response Codes

The command and response codes may be found in the appendix “ProfiBus Packet Command and Response
Codes.” The symbolic command and response codes are listed, together with their values and the related
SmartMotor™ “Ani-Basic” command. See the section “ProfiBus Packets” for further explanation of how to use the
command and response codes.

Handshaking of Messages

Handshaking of output message changes is included in the protocol to ensure coherence in the packet. See the
section “ProfiBus Packets” for an explanation of handshaking.

Disabling Limits from Preventing Motion

At power up, if limit switches are not connected to the motor, the electrical state of the limit pins will default to
indicate that the motor is at the limits. This will prevent motion unless the limits are disabled, and a limit fault that
might have occurred prior to disabling the limits is cleared.

These commands may be included in the user program downloaded to the motor that runs at power up. If a version
4.76 motor user program does NOT include commands to disable limits and clear fault status (or limits are NOT
held inactive at power-up), perform the appendix command sequence titled:

SEQUENCE TO DISABLE LIMITS AND CLEAR FAULT STATUS IN VERSION 476 MOTOR

prior to attempting to cause the shaft to turn.

Turning the Shaft

If the above-referenced command sequence has been performed, or if the motor user program includes commands
to disable limits and clear fault status (or limits are held inactive at power-up), the shaft may be made to turn by the
following command sequences titled:

SEQUENCE TO INITIATE MODE TORQUE IN VERSION 476 MOTOR

SEQUENCE TO INITIATE RELATIVE POSITION MOVE IN VERSION 476 MOTOR
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SEQUENCE TO DISABLE LIMITS AND CLEAR FAULT STATUS IN VERSION 476 MOTOR

Commands:
COMMAND CODE RESPONSE CODE DATA RESULTING MOTOR COMMAND
CMD CMD_UCI UcCl
CMD CMD_UDI uDI
CMD CMD_ZS ZS
PLC Memory:
Output to slave motor Input from slave motor
3 words out 7 words in
0000 0000 0000 0000 0000 0000 0086 0000 0000 0000
v 95|05 S
(] =
g8 55|35 & z2 |
o8 ) 2|03 o o] a 2
Tl o © () Q o Ee) w
5|2 ss|23] 2 3| & |
el o EO|9 o S] %) 7 2
E| o 8 ES|IOS @ 2 5 D
o| ® © O |® 0] i) Q o
O |x a o< |xr< 4 n b a
00 | 7A|0000 0000 00 00 (0000 0000 |0086 (0000 0000 |0000

Disable positive limit, command UCI

Insert command CMD_UCI data = 0x30 in output buffer (which is being transmitted continuously (ie cyclically) by
the master to the slave motor.

0000 0000 0030 0000 0000 0000 0086 0000 0000 0000
Set CMD command code 0x01in the output buffer.
0100 0000 0030 0000 0000 0000 0086 0000 0000 0000

Wait for command code acknowledge in the input buffer (which is being received continuously [ie cyclically]) by the
master as a response from the slave motor.

0100 0000 0030 0100 0000 0000 0086 0000 0000 0000

The command code acknowledge is confirmation the gateway has received the command to transmit to the motor.
Clear command code in output buffer to handshake the next command.

0000 0000 0030 0100 0000 0000 0086 0000 0000 0000

Wait for theacknowledge of the cleared command code.

0000 0000 0030 0000 0000 0000 0086 0000 0000 0000
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Disable negative limit, command UDI

Insert command CMD_UDI data = 0x33 in output buffer (which is being transmitted continuously (ie cyclically) by
the master to the slave motor.

0000 0000 0033 0000 0000 0000 0086 0000 0000 0000
Set CMD command code 0x01in the output buffer.
0100 0000 0033 0000 0000 0000 0086 0000 0000 0000

Wait for command code acknowledge in the input buffer (which is being received continuously (ie cyclically) by the
master as a response from the slave motor.

0100 0000 0033 0100 0000 0000 0086 0000 0000 0000

The command code acknowledge is confirmation the gateway has received the command to transmit to the motor.
Clear command code in output buffer to handshake the next command.

0000 0000 0033 0100 0000 0000 0086 0000 0000 0000

Wait for the acknowledge of the cleared command code.

0000 0000 0033 0000 0000 0000 0086 0000 0000 0000

Clear fault status, command ZS

Insert command CMD_ZS data = 0x44 in output buffer (which is being transmitted continuously (ie cyclically) by the
master to the slave motor.

0000 0000 0044 0000 0000 0000 0086 0000 0000 0000
Set CMD command code 0x01in the output buffer.
0100 0000 0044 0000 0000 0000 0086 0000 0000 0000

Wait for command code acknowledge in the input buffer (which is being received continuously (ie cyclically) by the
master as a response from the slave motor. Fault status is reported cleared to 0x0080.

0100 0000 0044 0100 0000 0000 0080 0000 0000 0000

The command code acknowledge is confirmation the gateway has received the command to transmit to the motor.
Clear command code in output buffer to handshake the next command.

0000 0000 0044 0100 0000 0000 0080 0000 0000 0000

Wait for the acknowledge of the cleared command code.

0000 0000 0044 0000 0000 0000 0080 0000 0000 0000



M

ProfiBus SmartMotor™ Specifications 13

SEQUENCE TO INITIATE MODE TORQUE IN VERSION 476 MOTOR

Commands:
COMMAND CODE RESPONSE CODE DATA RESULTING MOTOR COMMAND
SET_T GET_V_PRESENT 255 T=255
RV (polled motor response)
CMD GET_V_PRESENT CMD_MT MT
RV (polled motor response)
PLC Memory:
Output to slave motor Input from slave motor
3 words out 7 words in
0000 0000 0000 0000 0000 0000 0080 0000 0000 0000

Set torque value, command T=255, specify response data to be current velocity
Begin to set torque T=255 by putting x 00 00 00 FF in output data:

0000 0000 OOFF 0000 0000 0000 0080 0000 0000 0000
Insert command code SET_T 0x94 and response code GET_V_PRESENT 0xA2.
94A2 0000 OOFF 0000 0000 0000 0080 0000 0000 0000

Wait for acknowledge in input buffer.

94A2 0000 OOFF 94A2 0000 0000 0080 0000 0000 0000

Now T=255 and the response data value will be velocity. Clear the command code to handshake for the next
command.

00A2 0000 OOFF 94A2 0000 0000 0080 0000 0000 0000
Wait for acknowledge of command code clear in input buffer:

00A2 0000 OOFF 00AZ2 0000 0000 0080 0000 0000 0000
Initiate torque mode, command MT

Now insert command CMD_MT = 0x21 data to begin torque mode:

00A2 0000 0021 00AZ2 0000 0000 0080 0000 0000 0000
Now insert CMD command code = 0x01

01A2 0000 0021 00A2 0000 0000 0080 0000 0000 0000

Motor shaft will begin turning, if motor is not in a fault state, when command is received by gateway and passed on
to motor.

Wait for command code acknowledge in the input buffer. Velocity becomes non-zero, reported as 0x00 14 00 00 in
this example. Status changes, reported as 0x0009 in this example. Position becomes non-zero, reported as 0x00
00 00 A2 in this example.

01A2 0000 0021 01A2 0014 0000 0009 0000 00A2 0000
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Clear the command code to handshake for the next command. Position is continually updated. Velocity may vary
by +/- 65536 which is a count per Sample.

00A2 0000 0021 01A2 0014 0000 0009 0000 02EE 0000
Wait for the command code clear acknowledge in the input buffer:

00A2 0000 0021 00A2 0014 0000 0009 0000 05DC 0000

SEQUENCE TO INITIATE RELATIVE POSITION MOVE IN VERSION 476 MOTOR

Commands:
COMMAND CODE RESPONSE CODE DATA RESULTING MOTOR COMMAND
SET A 255 A=255
SET_V_MAX GET V PRESENT 100000 V=100000
- - RV (polled motor response)
DO MOV _POS RELATIVE 10000 D=10000 G
PLC Memory:
Output to slave motor Input from slave motor
3 words out 7 words in
0000 0000 0000 0000 0000 0000 0080 0000 0000 0000

Set acceleration value, command A=255

Begin to set A=255 by putting x00 00 00 FF in output data:

0000 0000 OOFF 0000 0000 0000 0080 0000 0000 0000
Insert command code SET_A 0x64 and response code GET_V_PRESENT 0xA2.
64A2 0000 OOFF 0000 0000 0000 0080 0000 0000 0000
Wait for acknowledge in input buffer.

64A2 0000 OOFF 64A2 0000 0000 0080 0000 0000 0000

Now A=255 and the response data value will be velocity. Clear the command code to handshake for the next
command.

00A2 0000 OOFF 64A2 0000 0000 0080 0000 0000 0000
Wait for acknowledge of command code clear in input buffer:

00A2 0000 OOFF 00A2 0000 0000 0080 0000 0000 0000
Set maximum velocity value, command V=100000

Now insert code commanded velocity of V=100,000 = 0x0001 86A0.




M

ProfiBus SmartMotor™ Specifications 15

00A2 0001 86A0 00A2 0000 0000 0080 0000 0000 0000
Insert command code SET_V_MAX 0xA3 to set V=100,000.

A3A2 0001 86A0 00A2 0000 0000 0080 0000 0000 0000
Wait for command code acknowledge in the input buffer:

A3A2 0001 86A0 A3A2 0000 0000 0080 0000 0000 0000

Now the maximum velocity is set to 100,000 in the motor. Clear the command code to handshake for the next
command.

00A2 0001 86A0 A3A2 0000 0000 0080 0000 0000 0000
Wait for the command code clear acknowledge in the input buffer:

00A2 0001 86A0 00A2 0000 0000 0080 0000 0000 0000
Make a relative position move

Now insert data for a relative move of 10,000 counts = 0x0000 2710.

00A2 0000 2710 00A2 0000 0000 0080 0000 0000 0000
Insert command code DO_MOVE_POS_REL, value 0x03.

03A2 0000 2710 00A2 0000 0000 0080 0000 0000 0000
Wait for command code acknowledge in the input buffer:

03A2 0000 2710 03A2 0000 0000 0080 0000 0000 0000

The motor performs its move. While the trajectory was in the slew, you would expect to see something like:
03A2 0000 2710 03A2 0001 86AD 0009 0000 CA23 0011
which is input data:

command code ack 03
response code ack A2
response data current 0001 86AD
velocity (100,000 in slew)
status 0009
Bt=1
Bi=1
measured current position 0000 130C
measured current position error 0011
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Non-Volatile Data
Motor Non-Volatile Data

The motor data eeprom must be initialized with the following data. This is accomplished through serial channel 0, using the
EPTR, VLD, and VST commands. It would be possible to modify these values through ProfiBus, once a connection to the
ProfiBus Master had been established.

Each location has data length 32 bits, and may be accessed as a long.

data eeprom description/ values
location parameter
32000 ENC_RESOLUTION 2000, 4000, or 8000 counts per revolution
32004 ProfiBus baud rate 0 gateway auto-detects master baudrate
1 9.6 kb
2 19.2 kb
3 31.25 kb
4 4545 kb
5 93.75 kb
6 187.5 kb
7 500 kb
8 15 mb
9 3 mb
10 6 mb
11 12 mb

Ois the factory default

32008 ProfiBus node (macID) typically 3to 127
63 is the factory default

32012 POLL_RATE 0-65000 ms period at which gateway polls the motor-- a
longer period increases rate of user program
execution, decreases user program latency, at a
cost of increasing staleness of polled data.
Ois the factory default

32016 MOTOR_ID motor (or axis) identifier

32020 Module Version ProfiBus module firmware version * 1000. For example,
1007 is module firmware version 1.007. The firmware
version is also available through ProfiBus. This value
should not be modified by the user.
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ProfiBus Gateway Non-Volatile Data

Parameters Initialized from Gateway Non-Volatile Parameter Data

Several parameters, settable only through ProfiBus, are initialized from the ProfiBus gateway eeprom. These allow for a return to
the intended state upon a (possibly unintended) power cycle of the motor. At power up, the following parameters are loaded from
the gateway non-volatile values:

parameter description

NET_LOST_ACTION Action to take if ProfiBus network is lost

(Master is no longer communicating to slave, timeout of master occurs in the gateway)
IGNORE

send command OFF to motor

send command X to motor (soft stop)

send command S to motor (immediate stop)
send command GOSUBX, where x is the value of
NET_LOST_LABEL

send command GOTOXx, where x is the value of
NET_LOST_LABEL

A wWNER O

a1

NET_LOST_LABEL GOTO or GOSUB label to take upon ProfiBus network becoming lost
(Master is no longer communicating to slave, timeout of master occurs in the gateway)
3-999 0,1, 2 are reserved, 999 is the maximum subroutine label,
but does result in increased motor user program length

NET_DEVICE_ID motor or axis identifier, settable throughProfiBus

Gateway Non-Volatile Parameters

These Non-Volatile parameters, which may be set only through ProfiBus, are used to initialize the corresponding
parameters at power-up:

NON-VOLATILE gateway EEPROM parameter initializes parameter
NET_LOST_ACTION_DEFAULT NET_LOST_ACTION
NET_LOST_LABEL_DEFAULT NET_LOST_LABEL
NET_DEVICE_ID NET_DEVICE_ID

Gateway Non-Volatile Parameter Initial Values
These Non-Volatile parameters, until set through ProfiBus, have the factory default initial values at first power-up:
NON-VOLATILE gateway EEPROM parameter factory default value

NET_LOST_ACTION_DEFAULT

0
NET_LOST LABEL_DEFAULT 3
NET_DEVICE_ID 0

(0=IGNORE)

Setting Gateway Non-Volatile Parameters

The gateway Non-Volatile parameters may be set through ProfiBus by the following commands:

SET_NET_LOST_ACTION_DEFAULT
SET_NET_LOST_LABEL_DEFAULT
SET_NET_DEVICE_ID

CMD_RESTORE_DEFAULTS (resets above three to their factory default values, 0, 3, and 0, restore the gateway to a first-
power-up state on the following power cycle)
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ProfiBus Packets

ProfiBus Output and Input Packet Format

Output Data Format
word | Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito
0 Command Code

0

1 Response Code
1

) Command Data Value
2

5

Input Data Format
word | Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito
0 Command Code Acknowledge

0
1 Response Code Acknowledge
b
2 Response Data Value (32 hits)
2
5
3 3 Status Word (16 bits)
¢
Measured Position (32 bits)
10
5
11
12 - .
6 Position Error (16 bits)
13
Semantics

Command Code

Indicates a command to be issued to the SmartMotor. Also see Command Data Value.
Response Code

Indicates additional data to be included in the Response Data Value of the Input Data.
Command Data Value

Indicates the 32-bit value to be used in conjunction with the Command Code.
Command Code Acknowledge

Returned in the Input Data to indicate that a Command Code has been processed.
Response Code Acknowledge

Returned in the Input Data to indicate that a Response Code has been processed

and that the current Response Data Value corresponds to that Response Code.
Response Data Value

32-bit value returned in the Input Data in response to a Response Code.
Status Word

SmartMotor's current status word (16-bit) (result of RW or RPW command).
Measured Position

SmartMotor's current measured position value (32-bit) (result of RP or RPW command).
Position Error

SmartMotor’s current commanded trajectory position less current measured position.
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Command (Output) Packet Notes

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

Note 10:

A command is issued to the SmartMotor exactly one time after the Command Code or Command
Data Value changes in the output data. The proper sequence to issue a command is:

- set the Command Code to 0

- wait for Command Code Acknowledge = 0

- set the Command Data Value to the desired value

- set the Command Code to the desired command

- wait for Command Code Acknowledge = Command Code

Wherever you see <value>, insert the Command Data Value.

Wherever you see <a to z>, insert the lowercase letter corresponding to the value of
u8VarindexSet.

Wherever you see <index>, insert the array index stored in u8ArrindexSetActual.

Wherever you see <length>, insert the length stored in u8VarLenSet or u8ArrLenSet.

Curly brackets {} indicate binary data rather than ascii characters.

The Polling Rate (u32PollRate) is the minimum time (in ms) to wait between sending status
requests, position requests, and requests associated with the Response Codes. When the
Command Code or Command Value in the output data transitions, that command will be sent to the
SmartMotor immediately, regardless of the setting of the Polling Rate.

The SmartMotor variable yyy is used to read some values from the SmartMotor. Therefore, the user
program may not use variable yyy (also referenced as ab[200], aw[100] and al[50]).

The ProfiBus Gateway uses the SmartMotor's EPTR during initialization to read startup parameters
from the SmartMotor. Because the user program cannot use EPTR at the same time, the ProfiBus
Gateway will set SmartMotor variable zzz to a 1 when its initialization and use of the EPTR is
complete. It will be the responsibility of the ProfiBus Host and user program to prevent both from
using the EPTR at the same time after the ProfiBus Gateway's initialization.

Until a switch is added in order to set the ProfiBus Address, eeprom location 32008 will be read
from the SmartMotor during power up in order to determine the ProfiBus Address. If an invalid value
(not 2-125), then the ProfiBus Default Address of 126 will be used.
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Response (Input) Packet Notes

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

Note 10:

Note 11:

The requests associated with any Response Codes other than 214-225 are issued to the
SmartMotor continuously (or according to the polling rate if set). When the Response Code in the
output data transitions to a value in the range of 214-225, the associated request will be issued to
the SmartMotor exactly one time after transition to one of these values. The proper sequence to
issue a request for data is:

- set the Response Code to 0

- wait for Response Code Acknowledge = 0

- set the Response Code to the desired value

- wait for Response Code Acknowledge = Response Code read data from Response Data Value
(repeat as desired if not Response Codes 214-225

The Polling Rate (u32PollRate) is the minimum time (in ms) to wait between sending status
requests, position requests, and requests associated with the Response Codes. Setting this value
to 0 will update the ProfiBus Input data continuously, while setting it higher will increase the latency
when updating the input data, but allow other command streams to be serviced. The power-up
default for this value will be stored in SmartMotor eeprom location 32012.

Wherever you see <value>, insert the Response Data Value.

Wherever you see <a to z>, insert the lowercase letter corresponding to the value of
u8VarlndexGet.

Wherever you see <index>, insert the array index stored in u8ArrindexGetActual.

Wherever you see <length>, insert the length stored in u8VarLenGet or u8ArrindexGet.

Curly brackets {} indicate binary data rather than ASCII characters.

The Response Data Value for a GET_MODE (SmartMotor RMODE) command will contain the
ASCII code returned by the SmartMotor: All other requests return a numeric value.

The SmartMotor variable yyy is used to read some values from the SmartMotor. Therefore, the user
program may not use variable yyy (also referenced as ab[200], aw[100] and al[50]).

The ProfiBus Gateway uses the SmartMotor's EPTR during initialization to read startup parameters
from the SmartMotor. Because the user program cannot use EPTR at the same time, the ProfiBus
Gateway will set SmartMotor variable zzz to a 1 when its initialization and use of the EPTR is
complete. It will be the responsibility of the ProfiBus Host and user program to prevent both from
using the EPTR at the same time after the ProfiBus Gateway's initialization.

Eeprom location 32008 will be read from the SmartMotor during power up in order to determine the
ProfiBus Address. If a value other than 2125 is read from this eeprom location, then the ProfiBus
Default Address of 126 will be used.
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ALTERNATE SERIAL CHANNEL

In addition to communicating over ProfiBus, commands in the Version 4 SmartMotor™ ASCII language may be sent
through the channel 0 RS232 port.

Reserved Motor Variables:

Note that Internal SmartMotor™ user variables yyy and zzz must not be modified. These variables are used by the
motor’s ProfiBus module.

At power up, after the user program has opened Channel 1, the ProfiBus module will access the motor's EEPROM
for configuration data, using the EPTR and VST commands. During this time EPTR must not be modified, nor must
the VST or VLD commands be issued. When the ProfiBus module has completed its use of the data EEPROM, the
ProfiBus module sets zzz, bit 0 to 1. Once zzz bit 0 has become 1, EPTR, VST, and VLD may be issued over the
additional serial channel and by the user program.
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APPENDIX:

ProfiBus Packet Command and Response Codes

Command Packet Command Codes to Motor Commands

Variables beginning with u8, ul6, or u32 are internal to the motor’s ProfiBus module.

decimal,hex decimal,hex

Co(r:n(;ggnd S;??:IT% Mnemonic Description grggrrtnl\g%o(rs) SmartMotor Response
0 NULL no command
1, x01 0, x00 CMD_BRKENG engage brake BRKENG
1, x01 1, x01 CMD_BRKI BRKI
1, x01 2, x02 CMD_BRKG UGO BRKG
1, x01 3, x03 CMD_BRKC UCO BRKC
1, x01 4, x04 CMD_BRKRLS release brake BRKRLS
1, x01 5, x05 CMD_BRKSRV brake while servo inactive BRKSRV
1, x01 6, x06 CMD_BRKTRJ brake while trajectory inactive BRKTRJ
1, x01 7, x07 CMD_CI Cl
1, x01 8, x08 CMD_ENCO select internal encoder for servo ENCO
1, x01 9, x09 CMD_ENC1 select external encoder for servo ENC1
1, x01 10, x0A CMD_END end program END
1, x01 11, xOB CMD_F load filter F
1, x01 12, x0C CMD_G start motion (GO) G
1, x01 13, x0D CMD_KGOFF PID gravity mode off KGOFF
1, x01 14, xOE CMD_KGON PID gravity mode on KGON
1, x01 15, xOF CMD_LIMD enable directional constraints on limit inputs LIMD
1, x01 16, x10 CMD_LIMH limit active high LIMH
1, x01 17, x11 CMD_LIML limit active low LIML
1, x01 18, x12 CMD_LIMN restore non-directional limits LIMN
1, x01 19, x13 CMD_MC enable cam mode MC
1, x01 20, x14 CMD_MC2 enable cam mode with position scaled x2 MC2
1, x01 21, x15 CMD_MC4 enable cam mode with position scaled x4 MC4
1, x01 22, x16 CMD_MC8 enable cam mode with position scaled x8 MC8
1, x01 23, x17 CMD_MD enable contouring mode MD
1, x01 24, x18 CMD_MFO set mode follow for variable only MFO
1, x01 25, x19 CMD_MF1 configure follow hardware for x1 scaling MF1
1, x01 26, X1A CMD_MF2 configure follow hardware for x2 scaling MF2
1, x01 27, x1B CMD_MF4 configure follow hardware for x4 scaling MF4
1, x01 28, x1C CMD_MFR initiate mode follow ratio calculation MFR
1, x01 29, x1D CMD_MP enable position mode MP
1, x01 30, x1E CMD_MS enable step and direction input modes MS
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1, x01 31, x1F CMD_MSO0 configure step and direction for variable only | MSO0
1, x01 32, x20 CMD_MSR initate mode step ratio calculation MSR
1, x01 33, x21 CMD_MT enable torque mode MT
1, x01 34, x22 CMD_MTB MTB
1, x01 35, x23 CMD_MV enable velocity mode Y
1, x01 36, x24 CMD_OFF stop servoing the motor OFF
1, x01 37, x25 CMD_PID1 restore PID sample rate to default PID1
1, x01 38, x26 CMD_PID2 divide PID sample rate by 2 PID2
1, x01 39, x27 CMD_PID4 divide PID sample rate by 4 PID4
1, x01 40, x28 CMD_PID8 divide PID sample rate by 8 PID8
1, x01 41, x29 CMD_RUN execute stored program RUN
1, x01 42, x2A CMD_RUN? override automatic program execution RUN?
1, x01 43, x2B CMD_S stop move in progress abruptly S
1, x01 44, x2C CMD_UAI set I/O A to input UAI
1, x01 45, x2D CMD_UAO set 1/0O A to output UAO
1, x01 46, x2E CMD_UBI set I/0 B to input uBlI
1, x01 47, x2F CMD_UBO set I/O B to output UBO
1, x01 48, x30 CMD_UcCI set I/O C to input UCl
1, x01 49, x31 CMD_UCO set I/O C to output uco
1, x01 50, x32 CMD_UCP set /O C to be a right limit input UCP
1, x01 51, x33 CMD_UDI set /0 D to input uUDI
1, x01 52, x34 CMD_UDO set I/0 D to output ubDO
1, x01 53, x35 CMD_UDM set /0O D to be a left limit input UDM
1, x01 54, x36 CMD_X slow motor motion to stop X
1, x01 55, x37 CMD_Z total system reset 4
1, x01 56, x38 CMD_Za reset current limit violation latch bit Za
1, x01 57, x39 CMD_Zb reset serial data parity violation latch bit Zb
1, x01 58, X3A CMD_Zc¢ [)(ietset communications buffer overflow latch 7c
1, x01 59, x3B CMD_zd reset math overflow violation latch bit zd
1, x01 60, x3C CMD_Ze Ze
1, x01 61, x3D CMD_zf reset serial comm framing error latch bit Zf
1, x01 62, x3E CMD_zh Zh
1, x01 63, x3F CMD_zI reset historical left limit latch bit Zl
1, x01 64, x40 CMD_2zr reset historical right limit latch bit Zr
1, x01 65, x41 CMD_Zs reset command scan error latch bit Zs
1, x01 66, x42 CMD_Zu reset user array index access latch bit Zu
1, x01 67, x43 CMD_Zw reset encoder wrap around event latch bit Zw
1, x01 68, x44 CMD_ZS reset system latches to power-up state ZS
1, x01 69, x45 CMD_SLD disable software limits SLD
1, x01 70, x46 CMD_SLE enable software limits SLE
sou | 77 | cuo_ua oo i >
1, x01 72, x48 CMD_UG enable GO synchronization function UG
1, x01 73+, x49+ | unused
2, x02 <value> DO_MOVE_POS_ABS| set abs olute position and start motor P=<value> G
3, x03 <value> DO_MOVE_POS_REL| set relative position and start motor D=<value> G
4, x04 <value> DO_MOVE_VEL set velocity and start motor V=<value> G
5, x05 <value> DO_GOSuB call a subroutine GOSUB<value>




24

ProfiBus SmartMotor™ Specifications
6, x06 <value> DO_GOTO branch program execution to a label GOTO<value>
7, x07 <value> DO_HMP host mode binary position value éﬁgsb)b'tﬁé 4b}yte2
8, x08 <value> DO_HMT host mode binary time ézﬁelsb%’tﬁé 4l:iyte2
g-g)g(aégog- unused
100, x64 <value> SET_A set acceleration A=<value>
101, x65 <value> SET_ADDR ADDR=<value>
102, x66 <value> SET_AMPS set PWM drive signal limit AMPS=<value>
103, x67 <value> SET_BASE set cam encoder count cycle length BASE=<value>
)1(2?3)1(33 unused
124, x7C | <value> SET_D set relative distance (position) D=<value>
125, x7D | <value> SET_E set allowable position error E=<value>
126, X7E unused
127, xX7F <value> SET_F special functions control F=<value>
128, x80 unused
129, x81 <value> SET_KA PID acceleration feed forward KA=<value>
130, x82 <value> SET_KD PID derivative compensation KD=<value>
131, x83 <value> SET_KG PID gravity compensation KG=<value>
132, x84 <value> SET Kl PID integral compensation Kl=<value>
133, x85 <value> SET_KL PID integral limit KL=<value>
134, x86 <value> SET_KP PID proportional compensation KP=<value>
135, x87 <value> SET_KS PID derivative term sample rate KS=<value>
136, x88 <value> SET_KV PID velocity feed forward KV=<value>
137, x89 <value> SET_MFDIV mode follow with ratio divisor MFDIV=<value>
138, x8A <value> SET_MFMUL mode follow with ratio multiplier MFMUL=<value>
139, x8B <value> SET_O set origin O=<value>
e
142, x8E <value> SET_P set absolute position P=<value>
S
145, x91 <value> SET_SADDR SADDR<value>
146, x92 <value> SET_SIZE number of data entries in cam table SIZE=<value>
147, x93 unused
148, x94 <value> SET T assign torque value in torque mode T=<value>
149, x95 unused
150, x96 <value> SET_TH set high temperature setpoint TH=<value>
151, x97 <value> SET_THD set temperature fault delay THD=<value>
152, x98 <value> SET_UA set I/O A output UA=<value>
153, x99 unused
154, x9A <value> SET_UB set /O B output UB=<value>
155, x9B unused
156, x9C | <value> SET_UC set I/0O C output UC=<value>
157, x9D unused
158, x9E <value> SET_UD set I/0 D output UD=<value>
159, x9F unused
160, xA0 | <value> SET_UG set I/0 G output UG=<value>
>1<6A11}<6AZZ unused
163, XA3 | <value> | SET_V_MAX set maximum permitted velocity V=<value>
164, xA4 unused
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165, xA5 | <value> SET_SLN set value of negative sof tware limit SLN=<value>
166, xA6 | <value> SET_SLP set value of positive software limit SLP=<value>
167-199,
XAT-XCT unused
200. C8 <value> SET_VAR_INDEX_SE| u8VarindexSet = <value>
z 0-25 T u8VarlndexSetActual = <value>
201, xC9 unused
202, XCA <‘(’§';§> SET_VAR_LEN_SET | u8VarLenSet = <value>
203. xCB <value> SET_ARRAY_INDEX_ | u8ArrindexSet = <value>
hd 0-199 SET uBArrindexSetActual = <value>
204, xCC unused
205, XCD <5’_'°‘2"é%> SET_ARR_LEN_SET | uBArrLenSet = <value>
<value>
206, xCE 0=NO SET_AUTO_INC_SET | u8AutolncSet = <value>
1=YES
207, xCF <value> SET_VAR_INDEX_GE| u8VarlndexGet = <value>
024 0-25 T u8VarlndexGetActual = <value>
208, xDO unused
<value>
209, xD1 0-26 SET_VAR_LEN_GET u8VarLenGet = <value>
210, xD2 <value> SET_ARRAY_INDEX_ | u8ArrindexGet = <value>
EX 0-199 GET uBArrindexGetActual = <value>
211, xD3 unused
<value>
212, xD4 0-200 SET_ARR_LEN_GET | u8ArrLenGet = <value>
<value>
213, xD5 0=NO SET_AUTO_INC_GET | u8AutolncGet = <value>
1=YES
set variable
<a to z>="a'+u8VarlndexSetActual <atoz>=
214,xD6 | <value> | SET_VAR If (uBAutolncSet) then <value>
u8VarlndexSetActual += 1
set byte array variable
<index>=u8ArrindexSetActual ab[<index>]=
215, xD7 <value> SET_ARRAY_BYTE If (uUBAutoIncSet) then <value>
u8ArrindexSetActual += 1
set word array variable
<index>=u8ArrindexSetActual aw[<index>]=
216, xD8 <value> SET_ARRAY_WORD If (UBAUtoIncSet) then <value>
u8ArrindexSetActual += 1
set long array variable
<index>=u8ArrindexSetActual al[<index>]=
217, xD9 <value> SET_ARRAY_LONG If (uBAutolncSet) then <value>
u8ArrindexSetActual += 1
store byte to eeprom ab[200]=<value>
218, xDA | <value> | SET NVOL BYTE | 35epiractual += 1 VST(ab[200],1)
store word to eeprom aw[100]=<value>
219,x0B | <value> | SET_NVOL WORD | ;32eptractual += 2 VST(aw{100],1)
220, XDC <value> SET_NVOL_LONG store long to eeprom al[50]=<value>

u32EptrActual += 4

VST(al[50],1)
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set variable and store to eeprom
<a to z>="a'+u8VarindexSetActual

<a to z>=<value>|

221,xDD | <value> SET_NVOL_VAR u32EptrActual += 4
If (uBAutolncSet) then VSli(sdioz=1)
u8VarlndexSetActual += 1
store vars to eeprom
<a to z>="a'+u8VarlndexSetActual
<length>=u8VarLenSet VST(<ato z>,
2R REIE SICIRE MO piRss u32EptrActual += (<length>*4) <length>)
If (uBAutolncSet) then
u8VarlndexSetActual += <length>
store byte array variables to eeprom
<index>=u8ArrindexSetActual
293 XDF STORE_NVOL_ARRA | <length>=u8ArrLenSet VST (ab[<index>],
nX Y_BYTE u32EptrActual += (<length>*1) <length>)
If (uBAutolncSet) then
u8ArrindexSetActual += <length>
store word array variables to eeprom
<index>=u8ArrindexSetActual
294, XEO STORE_NVOL_ARRA | <length>=u8ArrLenSet VST (aw[<index>],
1 X Y_WORD u32EptrActual += (<length>*2) <length>)
If (uBAutolncSet) then
u8ArrindexSetActual += <length>
store long array variables to eeprom
<index>=u8ArrindexSetActual
225 XE1 STORE_NVOL_ARRA | <length>=u8ArrLenSet VST (al[<index>],
’ Y_LONG u32EptrActual += (<length>*4) <length>)
If (uBAutolncSet) then
u8ArrindexSetActual += <length>
set the eeprom address
226, XE2 <value> SET_EPTR u32EptrSet=<value> EPTR=<value>
u32EptrActual=<value>
227, xE3 unused
set goto/gosub number for net lost action
228 XE4 <value> SET_NET_LOST_LAB| ul6NetLostLabel=<value> (initialized to the
’ 3-65535 EL value of ul6NetLostLabelDefault during
power-up)
Upon loss of
229, xE5 comm with
ProfiBus host,
command is
based on
set ProfiBus network lost action ;X%ﬁ;hE (No
<valie> SET_NET_LOST_ACT | u8NetLostAction=<value> (initialized to the C;)mm and)
ION value of u8NetLostActionDefault during 1=OFF (Motor
power-up) Off), 2=X (Soft
Stop), 3=S
(Immediate
Stop),
4=GOSUB,
5=GOTO
set rate (in ms) at which the SmartMotor is
230, XE6 <value> polled by the ProfiBus Gateway
0-65000 SET_POLL_RATE u32PollRate=<value>

(initialized to the value read from SmartMotor
EEPROM location 32012 during power up)
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set goto/gosub number for net lost action

231 XE7 <value> SET_NET_LOST_LAB| ul6NetLostLabelDefault=<value>
’ 3-65535 EL_DEFAULT (saved in non-volatile storage on the
ProfiBus gateway)
Upon loss of
comm with
ProfiBus host,
command is
based on
set ProfiBus network lost action SX%UI\?S:RE e
232 xES <value> SET_NET_LOST_ACT| u8NetlLostActionDefault=<value> C;) mmand) (
’ ION_DEFAULT (saved in non-volatile storage on the 1=OFF (M (;tor
ProfiBus gateway) Off), 2=X (Soft
Stop), 3=S
(Immediate
Stop),
4=GOSUB,
5=GOTO
u32NetDeviceld=<value> (saved in non-
A ES iz SISV INET_DIEHIEE o volatile storage on the ProfiBus gateway)
234, xEA <value> SET_BYTE_STREAM
235-253,
XEB-XFD unused
Restores all non-volatile Gateway settings to
254 XFE CMD_RESTORE_DEF | defaults. (ul6NetLostLabelDefault=3
X AULTS u8NetLostAction=IGNORE
u32NetDeviceld=0)
255, XFF ERROR returned if the command code could not be

performed successfully
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Response Packet Codes to Motor Commands

Variables beginning wih u8, ul6, or u32 are internal to the motor’s ProfiBus module.

decimal,hex
Response | Response . - SmartMotor SmartMotor
Code Data Value| Mnemonic Description Command(s) Response
0, x00 0 NULL no command
1-99, unused
x01-x63
100, x64 <value> GET_A report acceleration RA <value>
101, x65 <value> GET_ADDR get smartmotor address yyy=ADDR Ryyy <value>
102, x66 <value> GET_AMPS report assigned max drive PWM limit RAMPS <value>
103, x67 <value> GET_Ba report over current status RBa <value>
104, x68 <value> GET_Bb report parity error status RBb <value>
105, x69 <value> GET_Bc report communications error status RBc <value>
106, x6A <value> GET_Bd report user math overflow status RBd <value>
107, x6B <value> GET_Be report position error status RBe <value>
108, x6C | <value> GET Bf ;(tagtarst communications framing error RBf e
109, x6D | <value> GET_Bh report overheat status RBh <value>
110, x6E <value> GET_Bi report index status RBI <value>
111, x6F <value> GET_Bk report EEPROM read/write status RBk <value>
112, x70 <value> GET_BI report historical left limit status RBI <value>
113, x71 <value> GET_Bm report negative limit status RBm <value>
114, x72 <value> GET_Bo report motor off status RBo <value>
115, x73 <value> GET_Bp report positive limit status RBp <value>
116, x74 <value> GET_Br report historical right limit status RBr <value>
117, x75 <value> GET_Bs report program scan s tatus RBs <value>
118, x76 <value> GET_Bt report trajectory status RBt <value>
119, x77 <value> GET_Bu report user array index status RBu <value>
120, x78 <value> GET_Bw report wrap around status RBw <value>
121, x79 <value> GET_Bx report hardware index input level RBx <value>
122, x7A <value> GET_CLK RCLK <value>
123, x7B <value> GET_CTR report secondary counter RCTR <value>
124, x7C | <value> GET_D report buffered move distance value RD <value>
125, x7D | <value> GET_E report buffered maximum position error RE <value>
126, X7E unused
127, x7F <value> GET_F RF <value>
report last stored index position (only issue
128,x80 | <value> GET_I this command once upon transition of the | RI <value>
Response Code)
129, x81 . GET KA ::%[:;rritc ::)euanered acceleration feed forward RKA e
130, x82 <value> GET_KD report buffered derivative coefficient RKD <value>
131, x83 <value> GET_KG report buffered gravity coefficient RKG <value>
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132, x84 <value> GET_KI report buffered integral coefficient RKI <value>
133, x85 <value> GET_KL report buffered integral limit RKL <value>
134, x86 <value> GET_KP report buffered proportional coefficient RKP <value>
135, x87 <value> GET_KS report buffered sampling interval RKS <value>
136, x88 e GET KV repor_t _buffered velocity feed forward RKV S
— coefficient
137, x89 <value> GET_MFDIV report follow mode divisor yyy=MFDIV Ryyy <value>
138, x8A <value> GET_MFMUL report follow mode multiplier yyy=MFMUL Ryyy <value>
139, x8B unused
140, x8C | <value> GET_MODE report current mode of operation RMODE see note 7
141, x8D | <value> GET_P_PRESENT report present position RP <value>
142, x8E | <value> GET_P_TARGET report buffered position setpoint yyy=P Ryyy <value>
143, x8F <value> GET_PE report present position error RPE <value>
{249 bytel
144, x90 <value> GET_Q report status in contouring mode Q byte2 byte3
byte4}
145-146,
¥91-X92 unused
147, x93 <value> GET_S report status byte RS <value>
148, x94 <value> GET_T report current requested torque RT <value>
149, x95 <value> GET_TEMP report temperature yyy=TEMP Ryyy <value>
150, x96 <value> GET_TH yyy=TH Ryyy <value>
151, x97 <value> GET_THD yyy=THD Ryyy <value>
0=Bit 0 Off .
152, x98 1=Bit 0 On GET_UA get /O A input value RU <value>
153, x99 <value> GET_UAA get I/O A analog input value RUAA <value>
0=Bit 1 Off .
154, x9A 1=Bit 1 On GET_UB get I/O B input value RU <value>
155, x9B <value> GET_UBA get I/O B analog input value RUBA <value>
0=Bit 2 Off .
156, x9C 1=Bit 2 On GET_UC get I/0O Cinput value RU <value>
157, x9D | <value> GET_UCA get I/O C analog input value RUCA <value>
0=Bit 3 Off .
158, x9E 1=Bit 3 On GET_UD get I/O D input value RU <value>
159, x9F <value> GET_UDA get I/0 D analog input value RUDA <value>
0=Bit 6 Off .
160, xAO 1=Bit 6 On GET_UG get I/O G input value RU <value>
161, xAl | <value> GET_UGA get /O G analog input value RUGA <value>
162, xA2 | <value> GET_V_PRESENT report velocity RV <value>
163, xA3 | <value> GET_V_MAX report buffered maximum velocity yyy=V Ryyy <value>
164, xA4 | <value> GET_W report status word RW <value>
165, xA5 | <value> GET_SLN value of negative software limit yyy=SLN Ryyy <value>
166, xA6 | <value> GET_SLP value of positive software limit yyy=SLP Ryyy <value>
167, xA7 <value> GET_CX value of current cam index in mode cam yyy=CX Ryyy <value>
168, xA8 <value> GET_U pin AB C D x x G 7hit value RU <value>
169-199,
XAIXCT unused
200, xC8 <value> GET_VAR_INDEX_SET <value>=u8VarindexSet
201, xC9 <value> 2ET—VAR—INDEX—SET—ACTU <value>=u8VarindexSetActual
202, xCA <value> GET_VAR_LEN_SET <value>=u8VarlLenSet
203, xCB <value> GET_ARRAY_INDEX_SET <value>=u8ArrindexSet
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GET_ARRAY_INDEX_SET_AC

204, xCC | <value> TUAL <value>=u8ArrindexSetActual
205, xCD <value> GET_ARR_LEN_SET <value>=uBArrLenSet
206, xCE | <value> GET_AUTO_INC_SET <value>=u8AutolncSet
207, xCF <value> GET_VAR_INDEX_GET <value>=u8VarlndexGet
208, xDO <value> SET—VAR—INDEX—GET—ACTU <value>=u8VarindexGetActual
209, xD1 <value> GET_VAR_LEN_GET <value>=u8VarLenGet
210, xD2 <value> GET_ARRAY_INDEX_GET <value>=u8ArrindexGet
211, xD3 <value> _(EEZEARRAY—INDEX—GET—AC <value>=u8ArrindexGetActual
212, xD4 <value> GET_ARR_LEN_GET <value>=u8ArrLenGet
213, xD5 <value> GET_AUTO_INC_GET <value>=u8AutolncGet
get variable R<ato 2>
214, xD6 | <value> GET_VAR ;?Jg Az;t—oianzgi\t/)atr:]r;crl]exGetActual _(I[_SSU6d Only One <value>
u8VarlndexGetActual += 1 ime)
get byte array variable R :
- _ ab[<index>]
215,xD7 | <value> | GET_ARRAY_BYTE ;'?fg;:;;fﬁ?gggf&ﬁemaua' (Issued Only One |  <value>
u8ArrindexGetActual += 1 Time)
get word array variable Raw[<index>]
216,%xD8 | <value> | GET_ARRAY WORD ;'?fseﬁzt‘olf??gé?fﬁ]ﬁetACt“a' _(Il_SSUGd OnlyOne | <value>
u8ArrindexGetActual += 1 5,
get long array variable Rall<i
i — al[<index>]
217,xD9 | <value> | GET_ARRAY LONG ;'?I?Seﬁzt'o‘fg?ggt‘)dﬁﬁema“a' (Issued Only One |  <value>
u8ArrindexGetActual += 1 Time)
VLD(ab[200],1)
get byte from eeprom Rab[200]
218, xDA <value> GET_NVOL_BYTE u32EptrActual += 1 (Issued Only One <value>
Time)
VLD(aw[100],1)
get word from eeprom Raw[100]
ZLpe <value> G WYEL 14oRlD) u32EptrActual += 2 (Issued Only One Reacs
Time)
VLD(al[50],1)
get long from eeprom Ral[50]
220, xDC | <value> GET_NVOL_LONG U32EptrActual 4= 4 (Issued Only One <value>
Time)
get variable from eeprom
<a to z>="a'+u8VarIndexGetActual \étg(tzaztf z>1)
221, xDD <value> GET_NVOL_VAR u32EptrActual += 4 (Issued Only One <value>
If (u8AutolncGet) then Time) y
u8ValndexGetActual += 1
load vars from eeprom
<a to z>="a'+u8VarindexGetActual VLD(<ato
222, XDE LOAD_NVOL_VARS <= G ! 2> <length=)

u32EptrActual += (<length>*4)
If (uBAutolncGet) then
u8VarindexGetActual += <length>

(Issued Only One
Time)
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load byte array variables from eeprom
<index>=u8ArrindexGetActual
<length>=u8ArrLenGet

VLD(ab[<index>],
<length>)

2228, 2101 LOAD) WO AR BN u32EptrActual += (<length>*1) (Issued Only One
If (uBAutoIncGet) then Time)
u8ArrindexGetActual += <length>
load word array variables from eeprom
<index>=u8ArrindexGetActual VLD(aw[<index>],
<length>=u8ArrLenGet <length>)

22 LOID) JYETL ARG BUEIHD u32EptrActual += (<length>*2) (Issued Only One
If (uBAutoIncGet) then Time)
u8ArrindexGetActual += <length>
load long array variables from eeprom
<index>=u8ArrindexGetActual VLD(al[<index>],
<length>=u8ArrLenGet <length>)

223, LOMD) YOI ARRS. KOG u32EptrActual += (<length>*4) (Issued Only One
If (uBAutoIncGet) then Time)
u8ArrindexGetActual += <length>
get last set eeprom address

226, XE2 <value> GET_EPTR <value>=u32EptrSet

227 XE3 get actual eeprom address setting in

! <value> GET_EPTR_LAST SmartMotor
<value>=u32EptrActual
<value>=ul6NetLostLabel (initialized to

228, xE4 <value> GET_NET_LOST_LABEL the value of ul6NetLostLabelDefault
during power-up)

Upon loss of comm
with ProfiBus host,
command is based
on <value>:
<value>=u8NetLostAction (intialized to| 0=IGNORE (No

229, XxE5 <value> GET_NET_LOST_ACTION the value of u8NetLostActionDefault during Command), 1=OFF

power-up) (Motor Off), 2=X
(Soft Stop), 3=S
(Immediate Stop),
4=GOSUB,
5=GOTO
<value>=u32PollRate Rate at which
SmartMotor is polled by the ProfiBus

230, XxE6 <value> GET_POLL_RATE gateway. (initialized to the value read
from SmartMotor EEPROM location 32012
during power up)
<value>=ul6NetlLostLabelDefault

231, xE7 <value> SE[TNET—LOST—LABEL—DEF (saved in non-volatile storage on the
ProfiBus gateway)

Upon loss of comm
with ProfiBus host,
command is based
on <value>:
<value>=u8NetLostActionDefault 0=IGNORE (No

232, xE8 <value> I(ZBEJI?"IEI EV_HesI_~eie] bl (saved in non-volatile storage on the Command), 1=OFF

ProfiBus gateway) (Motor Off), 2=X
(Soft Stop), 3=S
(Immediate Stop),
4=GOSUB,
5=GOTO
<value>=u32NetDeviceld (saved in

233, xE9 <value> GET_NET_DEVICE_ID non-volatile storage on the ProfiBus
gateway)

234, xEA GET_BYTE_STREAM
<value>=s32EncResolution (read at

235, xEB <value> GET_ENC_RESOLUTION startup from SmartMotor EEPROM

location 32000)
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<value>=u32FirmwareVersion (read at

236, XxEC <value> GET_FIRMWARE_VERSION startup w/ RSP)
237 XED <value> GET_FIRMWARE_DESCRIPTI | <value>=au8FirmwareDescription[4] (read
’ alue ON at startup w/ RSP)

238, XEE <value> GET_SAMPLE_RATE <value>=s32SampleRate (read at startup
w/ RSP)
<value>=u32Motorld (read at startup from

239, xEF <value> | GET_MOTOR_ID SmartMotor EEPROM location 32016)

240-254,

XFO-XFE Unused

— returned if the response code could not be
255, xFF e ERROR performed successfully (<error code>

values to be determined)
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Troubleshooting

No ProfiBus Connection
The ProfiBus connection status LED is off after power up and while connected to the master.

Background information:
Gateway auto-detect of master’'s ProfiBus baud rate may take 5 to 10 seconds after motor power up.
ProfiBus master repeatedly sends the command packet “are you there? ... are you there?”
Slave motor does not transmit on ProfiBus unless commanded to answer by the master.
Check the following:
0 motor power is on
0 connections made between Profi master and slave motor
o motor has user program with OCHN(RS4,1,N,19200,1,8,C)
o motor EEPROM location
32004 has long value 0 for auto-baud rate detect or code corresponding to baud rate of master
32008 has long value equal to node number that corresponds to node number assigned by
master to slave motor
32012 has long value 0 to allow fast motor polling (if uninitialized motor may not poll)
0 motor variable zzz has value 1, which is set by ProfiBus gateway in the motor when initialization
has completed, indicating the motor EEPROM values have been read and the
ProfiBus gateway is communicating with the motor
o terminator and bias resistors are correct:
using Siemen’s connectors:
» switch on Siemens Profi connector is in “on” position at both ends of bus
(for example at Master and slave motor if that is the whole bus)
» switch on Siemens Profi connector is in “off” position at all other nodes, exactly two are on

not using Siemen’s connectors:

» see ProfiBus Connector Pinouts>DSUB below for bias and terminator resistor
» values, total termination resistance is 110 ohms

o cable is correct: cable is ProfiBus cable
o oscilloscope shows good square 3v signals
o ProfiBus A and B signals are not reversed

0 master was configured using GSD file DEAFO70C.GSD when defining the slave motor as part of
the ProfiBus network

0 master was configured with a version of GSD file that is consistent with the version of ProfiBus Module:
Software_Release = field of the .GSD text file matches module value contained in motor data eeprom
at location 32020
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ProfiBus LEDs

Physical Orientation

“Connection Status” “Bus Error Status”
LED LED

ProfiBus Connector

No Power to Motor
Both LEDs are off, of course.

During Motor Power-Up ProfiBus Gateway Initialization
During the power up sequence the LEDs have no meaning. This is because during the boot load of the ProfiBus
gateway microprocessor, the Panel-tec gateway firmware is not yet loaded and has no control of the LED pins.

“Connection Status " LED

OFF no meaning

GREEN no meaning
"Bus Error Status " LED

OFF no meaning

RED no meaning

After Motor Power-Up ProfiBus Gateway Initialization
“Connection Status " LED
Very Dim Red means OFF

OFF no connection to ProfiBus Host if baudrate auto-detect specified in Motor eeprom,
perform baud-rate search until baud-rate of Master found. One cycle through all the
supported baudrates takes on the order of seven seconds. This is because at the
lower baudrates, the specified timeout is on the order of a second

GREEN connection to ProfiBus Host has been established if Master has enabled and
initialized slave (Motor) watchdog timer, last transmission from Master received
prior to watchdog timeout if Master has not enabled and initialized slave (Motor)
watchdog timer, historically connection has been established at one time, and now
may or may not be established

"Bus Error Status ” LED

OFF no bus transmission error has occurred (mismatched baudrates, at least prior to
connection will not cause a bus error)

RED a bus transmission error has occurred

BLINKING there is no blinking red ProfiBus state. Blinking is alternate OFF and RED
RED states can occur when the GSD file motor ProfiBus card version number does not
match the card version humber in the motor
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BOTH LEDs

RED AND
GREEN

both LEDs on after power up are a symptom that the ProfiBus module was not able
to initialize successfully. This is likely due to the power supply to the motor
electronics coming up too slowly. If this occurs infrequently, cycling the power will
give it another chance to initialize. Since a circuit delays initialization of the
Profibus module, the voltage rise must be very slow for this to occur.

The motors, especially a number of motors on the same power supply, have
capacitors that can slow the voltage rise during power up. On a model DE motor,
you may power the electronics separately from the motor, with a separate power
supply, to avoid the effect of the capacitors. Fuses between the motor, or motor
electronics, and the power supply slow the voltage rise, an effect that tends to
increase over time as the resistance of the fuses increases with age.



