Hudson's PlateCrane(
Communications and Command Set

Version 5.5

Hudson's PlateCrane is designed to respond to a simplified set of ASCII commands to allow any user program capable of reading/writing via an RS-232 port to exercise all the features of the PlateCrane.

Protocol Description

The RS-232 controller of the PlateCrane operates with the following communication specifications:

Baud Rate:


9600

Data Bits:


8

Stop Bits:


1

Parity:



None

Handshake:

None

Device Type:

DCE

Connector:


9-pin, female

All commands consist of an ASCII command, followed by a space and a list of comma-separated arguments (if appropriate), then a two-byte end-of-line carriage return/line feed, as in the example:

HERE STACK1<13><10>

The "<>" symbols are not actually part of the protocol, but are used here to denote bytes that are represented as their decimal number equivalent (i.e. <13> denotes a byte of value 13, a carriage return).  The above command's individual byte values, for instance, would be:

H      E      R     E             S    T    A    C     K    1   <13>  <10>

72    69     82   69   32    83   82  65   67    75   49    13      10

Note:  - commands are not case-sensitive and the space is important 

           - point names are case-sensitive

The PlateCrane will echo every byte back to the sender.  Upon detecting the two bytes <13><10>, the controller will then execute the command.  Upon completing execution, the controller will respond in one of two ways:

1. For query commands, where a data response is required, it will return: 

ASCII Response, plus <13><10>

2. For action commands, it will return:

2-byte ASCII error code, plus <16><13><10>

The "error code" will be two ASCII digits, from "00" to "99".  "00" represents a correctly executed command.  Any other response indicates an error.  An invalid query command will produce a 01<16><13><10> response.  As examples:

1. Valid query command:

Command:

INPUT  R,2<13><10>

Echo:


INPUT  R,2<13><10>

Response:

0<13><10>  (i.e., input no. 2 is OFF)

2. Valid action command:

Command:

CLOSE <13><10>

Echo:


CLOSE <13><10>

Response:

00<16><13><10> (i.e., action successfully executed)

3. Invalid query command ("WASHER" is an unknown position):

Command:

GETPOINT WASHER <13><10>

Echo:


GETPOINT WASHER <13><10>

Response:

02<16><13><10> (invalid point name)

Note:  If any command contains an error, the PlateCrane sends the error code and <16><13><10> immediately, otherwise the 00<16><13><10> bytes are sent at the completion of execution.

Command Set

The PlateCrane recognizes the following commands:

1. CJOG Axis, Speed

CJOG will cause the specified Axis to move at the indicated speed until a HALT is issued.  Specifying a negative speed will reverse the direction of motion. Example:

Command:

CJOG P,-200 <13><10>

Response:

00<16><13><10> 

2. CLEARMOTIONS

CLEARMOTIONS will clear all motion bands that are stored in the PlateCrane controller.  This clears all motion bands for all axes. 

Example:

Command:

CLEARMOTIONS <13><10>

Response:

00<16><13><10>

3. CLEARPOINTS

CLEARPOINTS will delete all the points that are stored in the PlateCrane controller. Example:

Command:

CLEARPOINTS <13><10>

Response:

00<16><13><10> 

4. CLOSE

CLOSE will close the PlateCrane's gripper.

Example:

Command:

CLOSE<13><10>

Response:

00<16><13><10> 

5. DELETEMOTION Axis, Index

DELETEMOTION will delete the motion band with the specified Index from the list of motion bands for the specified Axis. The remaining motion bands for the axis will be shifted to fill the empty space.

Example:

Command:

DELETEPOINT READER<13><10>

Response:

00<16><13><10> 

6. DELETEPOINT Name

DELETEPOINT will delete the point given by 'Name' from the point list in the PlateCrane memory.  The PlateCrane will return an error if the point doesn't exist 

Example:

Command:

DELETEPOINT READER<13><10>

Response:

00<16><13><10> 

7. GETCONFIG 

GETCONFIG will return a number whose bits indicate the PlateCrane options:

0 Rotary Option Present

1 EX Arm Option Present

2 Parallel Gripper Option Present

3 PlateCrane E Series (Cannot be unset)

Example:

Command:

GETCONFIG<13><10>

Response:

11<13><10>

8. GETGRIPSTRENGTH 

GETGRIPSTRENGTH will return the current gripper strength setting.  Strength settings are numbered 0-3, with 3 being the highest.  (see SETGRIPSTRENGTH)

Example:

Command:

GETGRIPSTRENGTH<13><10>

Response:

3<13><10>

9. GETHOLDCURRENTS 

GETHOLDCURRENTS will return the holding current setting for each of the four axes.

Example:

Command:

GETHOLDCURRENTS<13><10>

Response:

10, 10, 5, 0<13><10>

10. GETLIMITS 

GETLIMITS will return the PlateCrane minimum and maximum position limits for each axis.  The order of the values in the response are:

R low limit, R high limit, Z low limit, Z high limit, P low limit, P high limit, Y low limit, Y high limit

(see SETLIMITS)

Example:

Command:

GETLIMITS<13><10>

Response:

–150,14000,-12450,75,0,8500,-19000,200<13><10>

11. GETMOTION Axis, Index

GETMOTION will return the motion band with the specified Index for the specified Axis. The response lists the starting position of the band, the ending position, the speed, acceleration, and the acceleration to deceleration ratio.

Example:

Command:

GETMOTION R, 1<13><10>

Response:

0, 4000, 50000, 10, 1<13><10> 

12. GETMOVECOUNT

GETMOVECOUNT will return the number of MOVE commands issued to the PlateCrane, and the number of times the move count has exceeded 4294967295.  If both the move count and the number of rollovers exceed 4294967295 both are reset to 0.

Example:

Command:

GETMOVECOUNT<13><10>

Response:

500000, 0<13><10> 

13. GETPOINT Name

GETPOINT will return the PlateCrane R, Z, P, Y positions value given by 'Name'.  The PlateCrane will return an error if the point doesn't exist (use the HERE command to teach a point)

Example:

Command:

GETPOINT READER<13><10>

Response:

1050,-4000,90,0<13><10> 

14. GETPOS

GETPOS will return the PlateCrane current R, Z, P, Y position values. An error will be returned if the PlateCrane hasn’t been homed.

Example:

Command:

GETPOS<13><10>

Response:

1050,-4000,90,0<13><10> 

15. GETSPEEDS 

GETSPEEDS will return the PlateCrane maximum speed for each axis.  The order of the values in the response are:

Maximum R speed, Maximum Z speed, Maximum P speed, Maximum Y speed

(see SETSPEEDS)

Example:

Command:

GETSPEEDS <13><10>

Response:

10000,30000,4000,20000<13><10>

16. GETSWITCHTYPE SwitchNumber

GETSWITCHTYPE will return the type and active-state of the specified internal limit switch input.  See SETSWITCHTYPE for more information.

Example:

Command:

GETSWITCHTYPE 1<13><10>

Response:

1,0<13><10> 

17. GETZCURRENT

GETZCURRENT will return the running current settings for the Z axis.  The first number indicates the percentage of maximum current used when moving down, the second is the percentage used when moving up.

Example:

Command:

GETZCURRENT<13><10>

Response:

15,45<13><10> 

18. HALT

HALT will stop all current PlateCrane motion. It is the only command 

whose successful completion results in an error code other than "00".

Example:

Command:

HALT<13><10>

Response:

15<16><13><10>

19. HERE Name

HERE will read the current PlateCrane position and store it in the PlateCrane's non-volatile memory with the given 'Name'.  'Name' can be any string up to 20 characters long.  The PlateCrane can store up to 50 positions in its memory.

Example:

Command:

HERE READER<13><10>

Response:

00<16><13><10>

20. HOME

HOME will home the PlateCrane Y, Z, R, and P axes.  The PlateCrane first will home the Y-axis, the Z-axis and then the R and P axes.

Example:

Command:

HOME<13><10>

Response:

00<16><13><10>

21. INSERTMOTION Axis, Index, Start, End, Speed, Acceleration, Ratio

INSERTMOTION will insert a motion band with the indicated Start, End, Speed, Acceleration and Ratio values into the list of motion bands for the specified Axis at the specified Index.  Other motion bands will be shifted to accommodate the new band.

Example:

Command:

INSERTMOTION R,3,5000,10000,50000,10,1<13><10>

Response:

00<16><13><10>

22. JOG Axis, Steps

JOG will move the axis 'Axis' the number of steps given by 'Steps' relative to the current position of the PlateCrane.

Example:

Command:

JOG Z,-1000<13><10>

Response:

00<16><13><10>

Command:

JOG P,45<13><10>

Response:

00<16><13><10>

23. LIMP PowerOn

LIMP will restore or remove power from the PlateCrane motors, depending on the value of PowerOn.  If PowerOn is a 1, the motors will be powered.  If PowerOn is a 0 power will be removed.  Other values are invalid.  This will allow the user to move the arm manually.  The encoder positions will continue to update while motor power is off.

Example:


Command:

LIMP 0<13><10>


Response:

00<16><13><10>

24. LISTMOTIONS Axis

LISTMOTIONS will list all the motion bands for the specified Axis that are stored in the PlateCrane memory. Example:

Command:

LISTMOTIONS R<13><10>

Response:

List R Motions: 

Id: rangeMin, rangeMax, MaxVelocity, Accel, DeccelRatio 

1: 0, 1000, 7000, 10, 1<13><10>

1: 1000, 5000, 8000, 12, 1<13><10>

1: 5000, 10000, 5000, 10, 1<13><10>

DONE<13><10>

25. LISTPOINTS

LISTPOINTS will list all the points that are stored in the PlateCrane memory. Example:

Command:

LISTPOINTS<13><10>

Response:

1:STACK1, 1000,-7000,0,-300<13><10>

2:STACK2, 1350,-7000,0,-300<13><10>

3:READER, 8500,-5670,1,-18024<13><10>

4:BARCODE, 4500,-2700,1,-18341<13><10>

<13><10>

26. LOADPOINT Name,Rpos,Zpos,Ppos,Ypos

LOADPOINT will load the point name and the positions that are given by Rpos, Zpos, Ppos,Ypos into the PlateCrane none volatile memory.  This command should be executed when it is required to load a position from backup.

Example:

Command:

LOADPOINT READER,4550,-7865,0,-1000<13><10>

Response:

00<16><13><10> 

27. MOVE Name

MOVE will move the plate crane to the taught point given by 'Name'.

Example:

Command:

MOVE READER<13><10>

Response:

00<16><13><10>

28. MOVE_ABS Axis,Position

MOVE_ABS will move the axis 'Axis' to the absolute position given by 'Position'.

Example:

Command:

MOVE_ABS Z,-1000<13><10>

Response:

00<16><13><10>

Command:

MOVE_ABS P,45<13><10>

Response:

00<16><13><10>

29. MOVE_P Name

MOVE_P will move the PlateCrane P axis to the taught point given by 'Name'.

Example:

Command:

MOVE_P READER<13><10>

Response:

00<16><13><10>

30. MOVE_R Name

MOVE_R will move the PlateCrane R axis to the taught point given by 'Name'.

Example:

Command:

MOVE_R READER<13><10>

Response:

00<16><13><10>

31. MOVE_Y Name

MOVE_Y will move the PlateCrane Y axis to the taught point given by 'Name'.

Example:

Command:

MOVE_Y READER<13><10>

Response:

00<16><13><10>

32. MOVE_Z Name

MOVE_Z will move the PlateCrane Z axis to the taught point given by 'Name'.

Example:

Command:

MOVE_Z READER<13><10>

Response:

00<16><13><10>

33. OPEN

OPEN will open the PlateCrane's gripper.

Example:

Command:

OPEN<13><10>

Response:

00<16><13><10>

34. READINP Number

READINP will return the current state of the digital input 'Number', returning "0" (OFF) or "1" (ON). 'Number' can have the values "1" through "48" for the input address:

"1" is the R axis home switch

"2" is the Z axis home switch

"3" is the Stack Height sensor

"4" is the Gripper Fully Closed sensor

"5" is the Rotary Gripper (P axis) home switch

“6-8” are unused

“9-12” are JackRabbit Port B inputs 2-5

“13” is JackRabbit Port D input 0

“14” is JackRabbit Port D input 3

“15” is the R axis home switch

“16”-“18” are the R axis driver inputs 2-4

“19”-“20” are unused

“21” is the Z axis home switch

“22” is the Stack Height sensor

“23”-“24” are the Z axis driver inputs 3-4

“25”-“26” are unused

“27” is the P axis lower limit

“28” is the P axis upper limit

“29”-”31” are the P axis driver inputs 0-2

“32” is the P axis home switch

“33” is the Y axis lower limit

“34” is the Y axis upper limit

“35”-“37” are the Y axis driver inputs 0-2

“38” is the Y axis home switch

“39”-“40” are unused

“41”-“48” are the Teach Pendant inputs (JackRabbit Port A 0-7)

Command:

READINP 1<13><10>

Response:

0<13><10> (input is off)

35. RESETMOVECOUNT

RESETMOVECOUNT will reset the move count and number of rollovers to 0.

Example:

Command:

RESETMOVECOUNT <13><10>

Response:

00<16><13><10>

36. SET Source, Destination

SET will copy the PlateCrane coordinates of position name 'Source' to the position name given by 'Destination'.

Example:

Command:

SET READER,TEMP<13><10>

Response:

00<16><13><10>

37. SETCONFIG config_pattern

SETCONFIG will set the PlateCrane options present on this PlateCrane.  Each bit of the configuration pattern indicates an option.

0 Rotary Gripper

1 EX Arm

2 Parallel Gripper

3 PlateCrane E Series (will be set regardless of indicated value)

Example:

Command:

SETCONFIG 11<13><10>

Response:

00<16><13><10>

38. SETGRIPSTRENGTH strength

SETGRIPSTRENGTH will set the PlateCrane gripper strength.  Valid settings are 0-3 with 3 being the strongest.

Example:

Command:

SETGRIPSTRENGTH 3<13><10>

Response:

00<16><13><10>

39. SETHOLDCURRENTS RCurrent, Zcurrent, Pcurrent, YCurrent

SETHOLDCURRENTS will set the holding currents for the axes to the specified values.

Example:

Command:

SETHOLDCURRENTS 15,45,5,0<13><10>

Response:

00<16><13><10>

40. SETLIMITS Rmin,Rmax,Zmin,Zmax,Pmin,Pmax,Ymin,Ymax

SETLIMITS will set the minimum and maximum position limits for each axis, as given by Rmin, Rmax, Zmin, Zmax, Pmin, Pmax, Ymin, Ymax.  Changing these values is not recommended.  (see GETLIMITS)

Example:

Command:

SETLIMITS –150,14000,-12450,75,0,8500,-19000,200<13><10>

Response:

00<16><13><10>

41. SETMOTION Axis, Index, Start, End, Speed, Acceleration, Ratio

SETMOTION will set the motion band for the specified Axis with the specified Index to the indicated Start, End, Speed, Acceleration and Ratio values.

Example:

Command:

SETMOTION R,3,5000,10000,50000,10,1<13><10>

Response:

00<16><13><10>

42. SETSPEEDS RSpeed,[ZSpeed],[PSpeed],[YSpeed]

SETSPEEDS will set the PlateCrane maximum speed for each axis.  Changing these values is not recommended.  To change the PlateCrane’s speed use the SPEED command.  Changing these values may cause motion errors, or damage to the PlateCrane. (see GETSPEEDS)

Example:

Command:

SETSPEEDS 10000,30000,4000,20000<13><10>

Response:

00<16><13><10>

43. SETSWITCHTYPE SwitchNumber, Type, ActiveState

SETSWITCHTYPE will set an internal PlateCrane limit switch to the specified Type and ActiveState.  Can be used to change the function of a given sensor.

The SwitchNumbers and their standard use are:

1 R-Axis Home switch

2 Unused

3 Unused

4 Unused

5 Z-Axis Home switch

6 Z-Axis Low Limit switch (Plate Detection switch in the gripper)

7 Unused

8 Unused

Valid Types are:

0 Generic Read Switch (default for unused switches)

1 Home

2 + Limit

3 - Limit

4 Go

5 Soft Stop

6 Pause

7 + Jog

8 - Jog

ActiveStates are:

0 Active Low (switch is “ON” when grounded or at 0V)

1 Active High (switch is “ON” when powered or above 5V)

Example: (re-casts the Z-Axis Low Limit switch as a generic input)

Command:

SETSWITCHTYPE 6,0,0<13><10>

Response:

00<16><13><10>

44. SETZCURRENT DownCurrent, UpCurrent

SETZCURRENT will set the PlateCrane Z-Axis running current to the specified percentages.  DownCurrent specifies the percentage of current to use when moving down.  UpCurrent specifies the percentage to use when moving up.

Example:

Command:

SETZCURRENT 15,45<13><10>

Response:

00<16><13><10>

45. SHIFT Point,Rpos,Zpos,Ppos,Ypos

SHIFT will shift the point name Point by the axis positions given by Rpos, Zpos, Ppos and Ypos.  All values represent stepper pulses.

Example:

Command:

SHIFT READER,100,-2000,45,0<13><10>

Response:

00<16><13><10>

46. SPEED Speed

SPEED will set the PlateCrane movement speed to the variable 'Speed' percent of full speed.  'Speed' can have any value 1 to 100.

Example:

Command:

SPEED 50<13><10>

Response:

00<16><13><10>

47. STATUS

STATUS will return the PlateCrane current status.

0 – Not Initialized

1 - Initialized

Example:

Command:

STATUS<13><10>

Response:

0<13><10> 

Command:

STATUS<13><10>

Response:

1<13><10> 

48. TEACH mode

The TEACH command enables or disables the Teach Pendant.  A 1 activates the Teach Pendant, while a 0 disables it.  The Teach Pendant is enabled by default on power-up.  It is recommended that this command be issued to prevent user interference during computer operation of the PlateCrane.

Example:

Command:

TEACH 1<13><10>

Response:

00<16><13><10>

49. TERMINAL

TERMINAL will set the PlateCrane controller in terminal mode. When the PlateCrane is in terminal mode incoming characters from the host are sent directly to the motor controllers. This will enable the user to operate the individual axes using the controller's own command language. To disable the terminal mode, type TERMINAL again.  To operate the Y and P axes in single-mode the command “YA56” or “PA56” should be sent to the driver.  This will place the driver in single-mode until the drivers are reset by sending an ASCII 3, or until the command “A24” is sent.  The Z and R axes can be placed in single mode by sending the command “ZPY 0” or “RPY 0”.  This will place the driver in single-mode until the drivers are reset by sending an ASCII 3, or until the command “PY 1” is sent.

Example:

Command:

TERMINAL<13><10>

Response:

00<16><13><10>

50. VERSION

VERSION will report the PlateCrane firmware version

Command:

VERSION<13><10>

Response:

PlateCrane v5.0<13><10>

51. WRITEOUT Number, State

WRITEOUT will set output 'Number' to the state given by 'State' ("1" = ON,
"0" = OFF).  All other outputs are left unaffected.  'Number' can have the values "1" through "36" for the output address:

"1”-“8" are JackRabbit Port A outputs 0-7 (not currently available)

"9" is JackRabbit Port B output 6

"10" is JackRabbit Port B output 7

“11”-“12” are JackRabbit Port D outputs 6-7

“13”-“16” are JackRabbit Port E outputs 0-3 and High Current Outputs 0-3

“17”-“18” are JackRabbit Port E outputs 4-5

“19” is JackRabbit output PCLK

“20” is JackRabbit output IOBEN

“21”-“24” are the R axis driver outputs 1-4

“25”-“29” are the Z axis driver outputs 1-4

“30” is the open gripper output

“31” is the close gripper output

“32” is the P Axis Party Mode output

“34” is the second Grip Strength output

“35” is the first Grip Strength output

“36” is the Y Axis Party Mode output

Command:

WRITEOUT 1,0<13><10> (turn output 1 off)

Response:

00<16><13><10>

Command:

WRITEOUT 3,0<13><10> (turn output 3 on)

Response:

01<16><13><10> (error:  invalid output)

Error Code Description

The PlateCrane controller will report one of the following response codes at the completion of each command:

00 Command completed successfully.

01 Invalid command or parameter.

02 Invalid point name

03 Maximum number of points exceeded

04 IMS communication transmit error

05 IMS communication response error

06 Move command wasn't complete

07 Home command wasn't complete

08 Invalid target position

09 PlateCrane is not homed

010 R axis position is out of the dead-band limit 

011 Z axis position is out of the dead-band limit 

012 P axis position is out of the dead-band limit 

013 Invalid rotary option.

014 Plate present

015 Motion halt

016 No plate in gripper

017 Y axis position is out of the dead-band limit 

21
R Axis Overflow Error

22 
R Axis Overspeed Error

24 
R Axis Overload Error

28
R Axis In Position Error

