GIDDINGS & LEWIS

PiC Application Note

Document Number:  AN000044

Topic: Converting from a DS to a MMC-SD Drive.
IMPORTANT INFORMATION
When replacing a DS or a DSM drive with an MMC-SD, it may be necessary to also replace the motor and / or the encoder cable.

DS drives and in some cases DSM drives utilized a method of start up commutation that is not supported by the MMC-SD.  A signal called ABS from the motor was used for start up commutation.  It required only 1 wire in the encoder cable from motor to drive.

The MMC-SD requires 3 - Hall Effect sensor signals from the motor to the drive for start up commutation.  There are 2 things to look out for because of this.

· SSM motors prior to June 1990 had no Hall Effect sensor outputs.

· The encoder cables did not have wires to the appropriate pins and there were no spares available for use.

Therefore you must check that the motor provides the appropriate signals and that the cables used are wired for them also.
SSM motors with a date code earlier than June 1990 did not have the Hall Effect sensors fitted.  In mid 1990 the Hall Effect sensors were fitted.  Check the motor date code on the name plate.  Call G&L Motion Control Technical Support if the date code is earlier than June 1990.

WARNING

Starting up a MMC-SD without the motor Hall Effect sensors connected can result in a motor runaway condition.

Scope 

This Application Note applies to the following Giddings & Lewis™ servo amplifiers:

· MMC-SD-230 and MMC-SD-460 servo amplifiers from Giddings & Lewis

· Centurion™ Line DS100

Purpose 

This Application Note provides information for applications converting from the DS series to the MMC-SD series of servo amplifiers. 

Body

Subject to the earlier warning on Hall Effect sensors, the MMC-SD servo amplifier can be used in all situations where a DS servo amplifier was used in the past.  MMC-SD servo amplifiers were designed with upgrade in mind.  The servo amplifier and motor performance are the same or better than the DS servo amplifier.
Mechanically the foot print of the DS and MMC-SD series servo amplifiers are different.  In most cases the MMC-SD servo amplifiers are smaller and should fit into the same place as the DS servo amplifier.  Be sure to get the latest cad drawings from our website. www.glcontrols.com

There are some things that are different about the MMC-SD servo amplifier.  The inputs on the MMC-SD servo amplifier require +24 V dc sourced to them.  The DS servo amplifier used sinking inputs.  Therefore, a relay may be required on the inputs listed below.  See the Wiring Conversion Schematic for pin to pin connections. 


Enable - Drive enable


RST - Drive reset


FAC - Forward current enable


RAC - Reverse current enable

Note:  Normally the RAC and FAC inputs were always enabled to allow forward and reverse motor directions.  Typically these inputs are no connects when converting to the MMC-SD drive, since if the equivalent functions are not assigned to inputs, they are treated as being on at all times.  If either (or both) motor direction is to be inhibited then connect RAC or FAC to selectable drive input in the same manner as connecting to the Enable and Reset inputs.  

The selectable drive input chosen for these functions must be set up in the MMC-SD drive via its PiCPro software.  The input selections are Current + Enable and Current – Minus Enable. If assigned, 24-volt dc must be applied at that input to allow motor movement in that direction.

The cabling for these inputs is also different.  The connectors on the DS servo amplifier were a Molex style.  The MMC-SD servo amplifier uses a 15 pin HD-sub style.  A new motor feedback cable is recommended.  (Option 1: this is recommended since the wires 
may have become brittle with age and also may lack the required Hall Effect sensor wiring).  A terminal strip converter (Option 2) is also available for these connections.  

There are two connectors required Option 2:


Control I/0 terminal converter P/N: M.1302.6971 


Feedback 1/2 terminal strip converter P/N: M.1302.6970

The communication protocol also changed from the DS to the MMC-SD software. PiCPro V14 (or later) is a new software package and is required for servo amplifier setup and troubleshooting.  A standard PiCPro cable is required.  The part numbers are:



PiCPro Windows Monitor Edition (a free download from glcontrols.com)



Or the part number to order 
      
: M.1300.7215



PiCPro Cable 8 ft.
    

: M.1016.9038  

Changes to the communication protocol may also have an effect if currently using a PiC900 to communicate to a DS servo amplifier, (this is not common). In this event please consult the factory.

Please refer to the DS, and MMC-SD servo amplifier installation manuals for additional information.  The MMC-SD manuals can be viewed and downloaded from the Giddings and Lewis web site at:


http://www.glcontrols.com/downloads/technicalinformation/technical_info.asp

Centurion DS to MMC-SD Drive Wiring Conversion

    DS Drive



MMC-SD Drive

     

    P4 Connector – Encoder In

     P4-14, TS (-)



     P4-13, TS (+)

     P4-12, COMMON

     P4-11,  +5 VDC

     P4-10, SHIELD

     P4-9, ABS

     P4-8, I (-)

     P4-7, I (+)

     P4-6, B (-)

     P4-5, B (+)

     P4-4, A (-)

     P4-3, A (+)

     P4-2, COMMON

     P4-1,  +5 VDC 

         P3 Connector – Encoder Out

     P3-7, SHIELD

     P3-6, I (-)

     P3-5, I (+)

     P3-4, B (-)

     P3-3, B (+)

     P3-2, A (-)

     P3-1, A (+)






       
P2 – I/O








       MMC-SD Drive

P2-10,  +24 VDC                  NC







R

P2-9, OUT (-)           
          NC







S

P2-8, OUT (+)
          NC







T


P2-7,  +24 VDC COM          NC







GND

P2-6, RST (-)

  

P2-5, RST (+)








AC

P2-4, RAC (-)
          NC







AC

P2-3, RAC (+)
          NC







GND

P2-2, FAC (-)
          NC









P2-1, FAC (+)
          NC










P1 Connector - Controller

P1-9, SHIELD

P1-8,  +24 VDC
        

P1-7, SSO (-)

P1-6, SSO (+)

P1-5,  +24 VDC COM        

P1-4, VCS (+)

P1-3, VCS (-)

P1-2, ENABLE (-)

P1-1, ENABLE (+)

MMC-SD Drive Input Circuit Examples

Note: 1 – Since the ABS signal is not supported by the MMC-SD drive the Hall signals must be connected.

Hall A - C3 Pin 12
Hall B - C3 Pin 13

Hall C – C3 Pin 8

                         Control

PiC OUTPUT 
     +24V DC
              C5      MMC-SD DRIVE INPUT

24V DC SINK


     

  MODULE


               10      Isolated 






       +24v DC






    


               

       

       DCSINK1


       CR1
         17,18


      

           DCCOM1                      

 Control   

                       Isolated 

               24V COM                                       24V COM
Enable or Reset Drive Input Connected to a Sinking Output Fig. 1

PiC OUTPUT            

24V DC SINK

       
    C5  MMC-SD DRIVE INPUT

  MODULE


     




                               10      Isolated 

          Control      DCOUT1


       +24v DC





        +24V DC    




       

       DCSINK1


       CR1
       17,18


      

           DCCOM1                      

 Control   

                       Isolated 

               24V COM                                       24V COM
Enable or Reset Drive Input Connected to a Sinking Output Fig. 2

PiC OUTPUT            

          24V DC SOURCE
        Control 
             C5      MMC-SD DRIVE INPUT
                  MODULE

      +24V DC 


           DCL1
 
       

       DCOUT1



         17,18


      

           DCCOM1                      

          16 

               Control 
                       Isolated 

                            24V COM                          24V COM

Enable or Reset Drive Input Connected to a Sourcing Output

MMC-SD Drive Input Circuit Examples 



       
        C5
 MMC-SD DRIVE INPUT




                 Isolated 




                  +24v DC





   

             PB
         10

 
                         18


  

  Isolated 

                                                24V COM
Reset Drive Input Connected to a Pushbutton Switch Fig. 1


 





          C5
    MMC-SD DRIVE INPUT
      Control

    +24V DC




   PB





            18

        16

      Control
     Isolated

    24V COM
    24V COM

Reset Drive Input Connected to a Pushbutton Switch Fig. 2

Consult the MMC-SD servo amplifier installation manuals for additional drive input interface circuits.  

MMC-SD Drive Ready Output Circuit
Typically the only output used from the drive to a PiC or other motion controller is the Drive Ready signal.  In the DS drive, this output was in the form of a relay contact that was closed when the drive was ready to operate.  Since the signal is a hard contact, it could be used with either a sourcing or a sinking input in the motion controller.  The SD drive has 5 assignable function outputs, but only one is a relay.  It is wired to the BR+ and BR- terminals that are on the same strip as the 24-volt dc power input connections.  

The other 4 are source outputs that will supply +24 volt dc when turned on.

If there is no brake involved in the application, the simplest method to use for the drive ready signal is the one shown in the wiring conversion diagram.  The default output settings are for drive ready to be on output 4 and brake release on output 5.  Unassign both these outputs from their default settings and reassign output 5 to be drive ready.  Make sure to save these settings in the drive file.

If there is a brake on the motor and the BR+ and BR- contacts are used for that purpose, then output 4 should be used as the drive ready signal.  If the PiC input is a sinking type – that is it expects the drive to be a source output, then output 4 is used directly.  Make sure to connect the IO24V pin 10 to a +24 volt supply and IO24Com pin 16 to 0 volts of that supply.  Make sure that IO24COM is connected to the PiC input common point.

If the motion controller is a sourcing input and expects the drive to sink current, then either an electromechanical or solid state relay will be needed to act as an interface.  The input examples earlier will show the principles involved.  Simply reverse the roles of the MMC_SD and motion controller in the examples.

Consult the MMC-SD servo amplifier installation manuals for additional drive output information.  
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Feedback 1/2 Motor Encoder


C3-6, Common


C3-11, TS (+)


C3-6, ECOM


C3-14, EPWR


C3-Shell, Shield


Not Available* note1


C3-10, I (-)


C3-5, I (+)


C3-4, B (-)


C3-3, B (+)


C3-2, A (-)


C3-1, A (+)


Not Available**


Not Available**


C5 Controller


C5-7, Shield


C5-6, FDBK1B I/


C5-5, FDBK1B I


C5-4, FDBK1B B/


C5-3, FDBK1B B


C5-2, FDBK1B A/


C5-1, FDBK1B A


Motor 


U


V


W


GRND





C5-18, GPIN2 (RESET)


		L1


L2/N


GND











C5-13, Shield


C5-10 IO24V


BR+


BR-


C5-16, IO24COM


C5-14, CMD +


C5-15, CMD -





C5-17, GPIN1 (ENABLE)												





See p 4, 5 for interface circuits





See pages 4, 5 for interface circuits




















See drive ready output circuit section on page 6 for explanation of this connection and alternatives.
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