GIDDINGS & LEWIS

PiC Application Note

Document Number: AN000042

Topic: SERCOS TROUBLE SHOOTING GUIDE
This guide provides the logical steps to bring a G & L SERCOS drive and other type of SERCOS drives through communication phases with the PiCPro for Windows software, and also explains the use of SERCOS enhancement features in SERCOS Setup.

SERCOS ring connection

The SERCOS module on the PiC rack can be 1 or 2-ring module.  If it’s a two-ring module then the ring on the right side, user is facing the module from the front, is ring 1 and the other one is ring 2.  

The port with gray color is the receiver port.  The white color port is the transmitter.  The same color code exists on the SERCOS drive.  An easy way to remember this is that light is transmitted from light to dark.

Connect the fiber optic cable from the transmitter port of the SERCOS module to the receiver port of the first drive; then from the transmitter port of first drive to receiver port of the second drive and so on up to 8 drives per ring.  Finally, connect the cable from the transmitter port of the last drive to the receiver port of the SERCOS module.  The light from the fiber optic cable can be seen if the cables are connected properly from one drive to another through the transmitter port after initiating SERCOS in the LDO scan.

Error #20 will be generated from ERR output of SCR_ERR function block if cables are not connected properly, the drives will indicate phase 0 on the led display at the top of the drive.

Drive addressing

The rotary switch on top of the drive is used to set the addresses for the drives in the SERCOS ring.  The addresses of the drives have to be set from 1 to 8 but they don’t have to be in numerical order.  Each drive must have its own address.  The address changes on the rotary switch will take effect only after the drive power is cycled.

Do not leave any two drives with the same address in the ring.

Communication phases

SERCOS must go through 5 communication phases: 

Close the ring in phase 0, 

Identify axes in phase 1, 

Load communication parameters in phase 2, 

Load other parameters in phase 3, 

Exchange cyclic data in phase 4.  

Initiating SERCOS in the Control

The SC_INIT is called in the LDO program with a transitional contact.  SC_INIT should only be called once.  The OPTN input for SC_INIT must be zero.

The users have the option to stop the drive in phase 2.  Some parameters can only be written in phase 2.  The parameter requirements are completely dependent on the SERCOS drive being used. 

In SERCOS setup, stop in phase 2 and 2 Mbaud are the default setup.  Users can choose to stop in phase 2 or not and use the drive at 2 or 4 Mbaud by clicking on the selection box.  Typical settings are 4 Mbaud and do not pause in phase 2.

If users decide to load drive parameters in phase 2 this can be accomplished using the startup IDN list explained in the PiCPro Software manual.

SERCOS setup features

The Online-menu in SERCOS setup contains powerful tools for trouble-shooting.

The Ring State updates the status of the SERCOS ring, SERCOS module firmware version number, and the last communication phase completed. 

The Slave Status/Control updates the status of the control and status word for a given axis.

It is a good idea to Upload Drive Information as soon as the communication has been established successfully to phase 2 or 4.  This needs to be done only once for each drive.  This option allows the users to load all IDNs that are supported by the drive into the PC. The file can be viewed from the view menu.  The file is stored in a standard comma separated text, (CSV) format.  The filename with the extension .csv will have all the available IDN information:  IDN number, name, attributes, units, minimum value, maximum value, and operation data.  The software will look into this .csv file to check for existing IDNs and their limits each time when users receive or send data into the drive.  The software will use the file to determine what features are supported and may not allow the user to select features which are unsupported by the drive.

Receive Idns and Receive Continuous both read information from the drive.  The difference between them is that Receive Continuous only allows users to read operation data, users can read several IDNs at a time and read them continuously.  Receive Idns allows users to read operation data, lists or arrays, and also strings.  Receive Idns can only read one IDN at a time. 

Send Idns option allows users to send operation data into the drive.  This tool is useful for programmer to do trouble shooting, tuning the drive, etc. 

Refer to the PiCPro for Windows software manual for more information about these and other features.

In table 1 some of the problems which may be encountered are explained.

Table 1.  Communication trouble-shooting

	Last Phase Completed
	Possible Problem
	What to look for and possible solution

	Phase 0.
	Check to see if SERCOS fiber optic cables connect properly and are the correct type.  SMA-905 connectors should be used with a 1mm apperature.
	Look for red light on the transmit from the control and returning to the receive.  The cable must be removed to see the light.  There are indicator lights on the Centurion SERCOS drive.  The red LED will be off if there is light at the receive connection.  

	
	The baud rate may not be the same in the control and the drive.
	Look in SERCOS setup.  The default setting for the Centurion drive is 4 Mbaud. Check to see if the ring is defined correctly in the SERCOS setup.

	
	The PiC900 SERCOS module may be in the wrong slot.
	Check the SC_INIT ERR output.

Check to see if the SERCOS module is in the slot indicated in SERCOS setup.

	
	The scan in the control may not be running.
	Look at the scan light on the control it will be lit if the scan is running.

	Phase 1
	The address may be incorrect.
	Check the address of all slave devices and compare them to the selected addresses in SERCOS setup.

	Possible errors in phase 2
	SCR_ERR outputs don’t show any error but the phase always stops at 2.
	Check to see if pause at phase 2 option in SERCOS setup selected.



	
	The drive may require additional IDNs to be setup before continuing to the next phase, or an invalid value may have been sent.
	Read IDN S21 for invalid list of IDNs.  Change the operation data for those IDNs within value range and insert those IDNs in the Edit Slave Startup List.  Read S18 to determine if there are specific IDNs which must be sent. Check to see if phase 3 communication check passed

	Phase 3
	The drive may require additional IDNs to be setup before continuing to the next phase, or an invalid value may have been sent 
	Read IDN S22 for invalid list of IDNs.  Change the operation data for those IDNs within value range and insert those IDNs in the Edit Slave Startup List.  Also read IDN S19 to be sure all IDNs required in phase 3 have been sent.   Check to see if phase 4 communication check passed.

	
	The firmware in the control or drive may not be current
	Check to see if the SERCOS firmware is compatible with the current version of PiCPro.

PiCPro 10.1 and 10.2 use SERCOS firmware version 2.1.  PiCPro version 11.0 uses firmware version 2.2.



	
	
	Use Online, Ring State option to check for the firmware version currently uses by the SERCOS module.

SERCOS module firmware can be updated using Download Hex option from the online menu.


Function blocks/UDFBs from PiCPro motion.lib for SERCOS

Function blocks and ASFB’s can also be useful in troubleshooting SERCOS.

SCA_REVC allows users to read data over service channel.  Data transfer can take several interrupts to complete.  This function block is similar to the Receive IDN option in SERCOS setup.

SCA_SEND allows users to send data over service channel.  This works the same as Send Idn option in SERCOS setup.

SCR_ERR is used to check for communication error.  The outputs will show the slave number, IDN number, and the type of error.

All the SCS_XXXX function blocks work with the SERCOS axis and all the SCA_XXXX function blocks work with the servo SERCOS axis.

M_SRCRDL allows users to read a list up to 400 IDNs from the drive and store in a text file format.  This UDFB functions similar to Upload Drive Idns file from SERCOS setup option.

M_SRCWTL allows users to send the list up to 400 IDNs to the drive after it’s edited.

M_SRCWT allows users to send up to 5 IDNs to the drive.  This UDFB functions the same as Send Idns option in the SERCOS setup.

M_SRCMON allows users to read up to 5 IDNs continuously.  This UDFB functions the same as Receive Continuous option in the SERCOS setup.

M_SRCPRC allows users to execute a procedure command.  This UDFB functions the same as Execute Procedure CMD option in SERCOS setup.

Servo setup

The servo axis can be initialized only after communications have successfully completed phase 4.   Both feedback and output type in servo setup are SERCOS.  With PiCPro 11, users also have to specify whether the drive is Centurion or other types of drive.  Refer to STRTSERV function block in the Function/Function Block Reference Guide for error and trouble shooting with servo initialization errors.

Closing the servo loop

The enable for SCA_CLOS function should be delayed by 50 ms after the servo initialization, (STRTSERV) function is called.  Error #3 will be generated if the SCA_CLOS function block is enabled too soon. The loop will not close, indicated by the CLSLOOP? function until the drive enable switch is made.

Several of the SERCOS functions have an SERR output indicating a SERCOS related error has occurred. Table 2 indicates the error number and some possible causes of the problem.

List of SERCOS errors 

Table 2.  List of SERR errors

	SERR #
	Description
	Explanations/Tips

	4097
	This IDN does not exist.
	The IDN is being read or written to isn’t supported by the SERCOS drive.

	
	
	Have the drive in either phase 2 or phase 4.

Select the Online from SERCOS setup.

Upload the drive IDNs file for that particular drive and use it in SERCOS setup so that the controller can refer to the .csv file for existing IDNs.

	4105
	The data for this IDN may not be accessed.
	The data in the IDN is read only. Usually, IDNs cannot be accessed are used in communication by the PiC controller and the drive.  Drive manufacturers have fixed data for some IDNs and they cannot be written to.

	
	
	Contact Giddings & Lewis Technical Support and drive manufacturers. 

	8193
	The name does not exist
	IDN doesn’t have a name associate with it.



	
	
	Refer to the SERCOS specification for IDN names and detailed description of IDNs.

	8194
	The name transmission is too short
	Contact Giddings & Lewis Technical Support

	8195
	The name transmission is too long
	Contact Giddings & Lewis Technical Support

	8196
	The name may not be changed
	IDN name can’t be changed. 



	
	
	Programmers may not change the name.

	8197
	The name is write-protected
	IDN name can’t be changed.  



	
	
	Programmers have to use the default name.

	12290
	The attribute transmission is too short
	Contact Giddings & Lewis Technical Support

	12291
	The attribute transmission is too long
	Contact Giddings & Lewis Technical Support

	12292
	The attribute may not be changed
	IDN attribute cannot be changed.  



	
	
	Programmers have to use the default attribute.

	12293
	The attribute is write protected at this time
	IDN attribute cannot be written to in phase 4. 

	
	
	Refer to the IDN manual to see if the IDN is write protected.


	SERR #
	Description
	Explanations/Tips

	16385
	The units do not exist
	IDN data does not have units associated with it.  



	
	
	Refer to the upload .csv file or SERCOS specification for IDNs that do and do not have units. 

	16386
	The units transmission is too short
	Contact Giddings & Lewis Technical Support

	16387
	The units transmission is too long
	Contact Giddings & Lewis Technical Support 

	16388
	The units may not be changed
	IDN units cannot be changed.  



	
	
	Programmers have to use default units.

	16389
	The units are write-protected at this time
	The IDN units cannot be written to in phase 4. 

	
	
	Refer to the IDN manual to see when the IDN may be written.  It may be possible to pause the SERCOS drive in phase 2 and insert it in the Edit Slave Data in the SERCOS setup.

	20481
	The minimum value does not exist
	IDN does not have a minimum value.

	20482
	The minimum value transmission is too short
	Contact Giddings & Lewis Technical Support

	20483
	The minimum value transmission is too long
	Contact Giddings & Lewis Technical Support

	20484
	The minimum value may not be changed
	IDN minimum value cannot be written to.  

	
	
	The default value cannot be changed

	20485
	The minimum value is write-protected
	IDN minimum value can’t be written to.  

	
	
	Refer to the IDN manual to see when the IDN may be written 

	24577
	The maximum value does not exist
	IDN doesn’t have maximum value.

	24578
	The maximum value transmission is too short
	Contact Giddings & Lewis Technical Support

	24579
	The maximum value transmission is too long
	Contact Giddings & Lewis Technical Support

	24580
	The maximum value may not be changed
	IDN maximum value can’t be written to.  

	
	
	The default value cannot be changed

	24581
	The maximum value is write-protected
	IDN maximum value can’t be written to.  

	
	
	Refer to the IDN manual to see when the IDN may be written

	28674
	Data is too short
	A two-byte data is being written to a four-byte memory location. 

	
	
	Change the data length to 2 bytes.

	28675
	Data is too long
	A four-byte data is being written to a two-byte memory location. 

	
	
	Change the data length to 4 bytes.

	28676
	Data may not be changed
	Data value is fixed, and it can only be read.



	
	
	Refer to G & L SERCOS manual to see which IDN can be read only, read or write in phase 2 only, read or write in phase 4, and read in phase 4 only.

	28677
	The data is write-protected at this time
	Some IDNs are write protected.

	
	
	Check the reference manual to see at what phase the IDNs can be written to.  

Select pause in phase 2 in SERCOS set-up to write data to IDNs through Send Idns option from Online or else write it in the Edit Slave Data in SERCOS set-up with the no pause in phase 2.

	28678
	The data is smaller than the minimum value
	Value entered for this particular IDN is out of its range.  The PiC software will look into the drive idn  file to check for the data range when data is entered.

Select view drive idns in SERCOS setup.

	
	
	Enter a value that is equal or larger than the minimum allowed.

	28679
	The data is larger than the maximum value
	Value entered for this particular IDN is out of its range.  The PiC software will look into the drive idn  file to check for the data range when data is entered.

Select view drive idns in SERCOS setup.

	
	
	Enter a value that is equal or smaller than the maximum allowed.

	28680
	The bit pattern for this IDN is invalid
	Drive manufacturers only support certain bits of some particular IDNs.   This error occurs when the controller tries to write bits aren’t supported by the drive. 



	
	
	Refer to the drive IDN manual for supported bits.  Check the IDN for valid bits and make sure the correct bits are being sent to the drive.


Table 3.  List of ERR

	ERR #
	Description
	Explanations/Tips

	0
	No error
	

	1
	IDN que was busy when called
	There is a limited number of IDNs which can be accessed at one time.  



	
	
	Control the number of IDNs being accessed by the program.



	2
	Quantity specified in the .AVAIL structure member is not large enough for received data.
	The number of bytes for each IDN received has to be counted and entered in the .AVAIL structure member in the SCA_SEND, SCA_RECV, SCS_SEND, SCS_RECV function.

	
	
	Refer to G & L SERCOS manual for the IDN numbers, data types, and their sizes.

	3
	Axis is not initialized, is not a SERCOS axis, or the slot/ring/slave specification is incorrect.
	Check the SERCOS setup and the Servo setup to make sure the correct slot/ring/slave number was selected for each axis.

Check to make sure the axis is initialized (OK coil set from SC_INIT and STRTSERV) in SERCOS setup and also in servo setup.

	4
	Invalid data in DATA input structure.
	The input data structure for SCA_SEND, SCA_RECV, SCS_SEND, SCS_RECV are invalid. 

	
	
	Either wrong data type or out of acceptable range data.

	5
	Error reset function could not be completed.
	SCA_ERST is used to reset the internal E_errors on the drive.



	
	
	Refer to the List of SERR errors for the error number and possible solutions.

	6
	SERCOS ring 1  busy
	Make sure the SC_INIT function is called only once and allowed to complete. 

	7
	SERCOS ring 2 busy
	Make sure the SC_INIT function is called only once and allowed to complete.

	8
	SERCOS ring 1 configuration size error
	Too many IDNs are defined in SERCOS setup data.



	
	
	Remove any unnecessary IDNs from the configuration list to make the list smaller.

	9
	SERCOS ring 2 configuration size error
	Too many IDNs are defined in SERCOS setup data.



	
	
	Remove any unnecessary IDNs from the configuration list to make the list smaller.


	ERR #
	Description
	Explanations/Tips

	10
	Function block enable while already in process
	The same piece of information is being called twice.  The function block didn’t have time to complete the first request and was asked to work on the second request.

	
	
	Make sure the function block is called only once and allowed to complete. 

	11
	Bit 3 or bit 8 set in the procedure command acknowledgement


	Either operation data invalid or procedure command error

	
	
	Make sure the setup bits and data are valid.

	12
	Not enough pool memory available
	Contact Giddings & Lewis Technical Support

	13
	Change bit in status word was zero after reference complete
	Contact Giddings & Lewis Technical Support

	14
	The IDN que was cleared during an IDN transfer. 
	Typically caused by calling the SC_INIT function while an IDN is being read or written.

	
	
	Wait until SC_INIT gets done before starting to read or write to drive IDNs.

	15
	SERCOS module is unavailable for IDN transfer because the phase-to-phase transition in progress is between phase 2 and phase 4
	All of the SCA_ function blocks required the drive to be in phase 4 and Servo axis to be initialized in order to write or receive data.

All of the SCR_ function blocks required the drive to be in phase 4 in order to write or receive data.



	
	
	Make sure drive is in phase 4 and servo axis has been initialized before calling the SCA_ function blocks.

Make sure drive is in phase 4 before calling SCR_ function blocks.

	16
	Slave response time out
	The PiC allows the drive a certain amount of time to respond to the command.  After the time has passed with no response to the error is generated.



	
	
	Check SCR_ERR function block outputs for IDNs that cause conflict with the PiC controller.

Refer to the communication trouble-shooting table for solutions.

	17
	The SERCOS module did not receive an expected AT response.  
	The PiC controller sets up communication parameter in phase 2.  This communication link between the PiC and the drive will be maintained at all time as long as the CPU is scanning. 



	
	
	SERCOS cable maybe disconnected.

Make sure the cable connect to the right drive.

	18
	Number of SERCOS slot equals zero
	SERCOS module reserved slots are from 3-13.

	19
	The SERCOS module did not receive an expected MDT response.  
	The PiC controller set up communications parameters in phase 2.  This communication link between the PiC and the drive will be maintained at all times.

	
	
	SERCOS fiber optic cables maybe damage or poorly connect. Make sure SERCOS cables are properly connected to the right drive.

	20
	Phase 0 detected that the ring is not complete.  
	The SERCOS fiber optic cables are not properly connected, the baud rate on one of the devices may be incorrect, or the optic drive may not be powered on.

	
	
	Make sure the fiber optic cable connects the transmitter to a receiver. The baud rate is set correctly and all devices are powered on.

	21
	The SERCOS module firmware is outdated for the features requested from a newer version of the motion library.
	PiCPro for Windows version 10.1 & 10.2 use SERCOS firmware version 2.1.  PiCPro for Windows version 11.0 uses SERCOS firmware version 2.2.



	
	
	Obtain the correct version of SERCOS firmware and use download hex from PiCPro to download the firmware to the SERCOS module through the 9-pin D-Shell connector with the PiCPro serial cable.

	22
	The SERCOS module firmware is a newer version and the motion library is outdated and unable to interface.
	PiCPro for Windows version 10.1 & 10.2 use SERCOS firmware version 2.1.  PiCPro for Windows version 11.0 uses SERCOS firmware version 2.2.



	
	
	Obtain the correct version of SERCOS firmware and follow the procedure outlined in the Software manual.

	23
	The version of PiCPro used to create the SERCOS setup data is outdated for the features requested from the library or the SERCOS module firmware.
	Recompile the SERCOS setup data with the current PiCPro version.

	24
	The version of PiCPro used to create the SERCOS setup data is a newer version and the library is unable to interface.
	Create a new SERCOS setup data with the current PiCPro version.

	25
	A two-ring SERCOS module was specified in SERCOS setup but the module is a one-ring SERCOS module.
	Use a two-ring SERCOS module or change the SERCOS setup to one-ring.


	ERR #
	Description
	Explanations/Tips

	30
	Drive status word (bit 13=1) indicates an error.
	This indicates an error has occurred in the drive.  The error can be read from the drive using IDN S390, S95, or IDNs S11, S12, and S13.

	31
	An E-stop condition exists for this axis in the PiC900
	The drive has indicated it has an error.  See ERR 30.

	32
	Incorrect phase number.
	Contact Giddings & Lewis.

	33
	Incorrect address error. 
	Contact Giddings & Lewis.

	34
	Incorrect AT number error. 
	Contact Giddings & Lewis.

	35
	Variable 48 is set to 1 and you attempt to close the loop
	The servo software doesn’t have control over the axis when variable 48 is set equal to 1.



	
	
	Write 0 to variable 48 using WRITE_SV to return the control of the axis to servo software.

	36
	OPTN input is invalid
	The input OPTN for SC_INIT function block must be zero.

	48
	Service channel not ready when attempt to send/receive non-cyclic data
	There are a limited number of IDNs which may be read or written at one time.  

	49
	No data to send or receive
	Data missing?

	50
	The value of the .SIZE member of the TASK input structure does not match the byte count in the SERCOS module.
	When using SCA_RCYC and SCA_WCYC, make sure that the number of byte counts for the MDT and AT in the SERCOS setup data match with the .SIZE member of the TASK input structure.



	
	
	Refer to Function block reference manual for proper use of these functions.

	51
	The value of the .SIZE member of the MAIN input structure does not match the byte count in the SERCOS module.
	When using SCA_WCYC, make sure that the number of byte counts for the MDT and AT in the SERCOS setup data match with the .SIZE member of the TASK input structure.

	
	
	Refer to Function block reference manual for proper use of these functions

	65
	Error occurred calculating when MDT should occur.
	Contact Giddings & Lewis.

	66
	Error occurred calculating when drive data valid
	Contact Giddings & Lewis.

	67
	Error occurred calculating when feedback data valid
	Contact Giddings & Lewis.

	68
	Error occurred calculating total time required for communication cycle.
	Contact Giddings & Lewis.


	ERR #
	Description
	Explanations/Tips

	69
	Error occurred calculating cyclic data memory for SERCON processor.
	Contact Giddings & Lewis.

	70
	Error occurred calculating cyclic data memory for internal memory map.
	Contact Giddings & Lewis.

	71
	Error occurred calculating service channel memory map.
	Contact Giddings & Lewis.

	72
	Incorrect ring error.
	Contact Giddings & Lewis.

	73
	Incorrect AT count error. 
	Contact Giddings & Lewis.

	74
	CPU on SERCOS module has too many tasks during update.
	The CPU on SERCOS module has limited time to perform requested tasks for each update.  If there are too many axes, then the CPU doesn’t have time to perform all the tasks.



	
	
	Decrease the update time to a slower update rate or limit the amount of data requested in the service and cyclic channel per update.

	128
	Slave error occurred.  Read SERR output to identify error.  The SLV output indicates the slave number.
	Some IDNs cause conflict with the PiC during communication phases.  The list of IDNs that are invalid is stored in IDN S22.



	
	
	Receive Idns from SERCOS setup Online to read invalid list of IDNs in IDN S22.  Data in those invalid IDNs are out of range or too different to cause the PiC not to work properly.  Change the data value to an acceptable value and store them in the Edit Start Up List in SERCOS setup.

	136
	Slave will not respond in phase 1.  The SLV output indicates the slave number.
	The address on the drive is different from the address defined in SERCOS setup.



	
	
	Make sure the rotary switch set to the correct address defined in SERCOS setup.

Make sure the baud rate in the drive match with the baud rate in the SERCOS setup.

	144
	Procedure command error- The slave number can be viewed at the SLV output and the IDN number at the IDN output.
	The bits setup for procedure parameter is not supported by the drive.



	
	
	Make sure the bits set up for the procedure command are correct.
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