Hudson's micro10(
Communications and Command Set

Version 2.0

Hudson's micro10 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 micro10.

Protocol Description

For RS-232 communication, a single RS-232 port is used to communicate to each LabLinx device attached to the system.

The RS-232 connection for the LabLinx system operates with the following communication specifications:

Baud Rate:


38400

Data Bits:


8

Stop Bits:


1

Parity:



None

Handshake:

None

Device Type:

DCE

Connector:


9-pin, female

LabLinx unit commands have the following format:


{command}[{parameter1},{parameter2},…]<13><10>

The {command} portion is the actual command to be executed by the receiving unit.  This may be followed by a comma-separated list of parameters as specified in the individual command descriptions.

All LabLinx commands are terminated by a carriage return / line feed combination (ASCII characters 13 and 10).  The command is then delivered to the addressed unit, which parses, validates, and executes the requested command before returning a response.  Commands may be sent to units while they are processing other commands.  Each unit can queue up to 10 commands.  The behavior when the queue is overloaded is currently unspecified.  There is currently no message indicating that the command queue has been overloaded.

The following example would send the DISPENSE command, with an argument indicating to dispense from Stack 1.

DISPENSE 1<13><10>

Command Responses

The controller will echo every byte of the command back to the sender as it is received.  Upon detecting the two bytes <13><10>, the controller will 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: 

{data response}<13><10>

2. For action commands or invalid queries, it will return:

{error code} {error description}<13><10>

If an action is requested, or an error occurs the response will be a 4 digit error code, a space (ASCII character 32), and a short description of the error that occurred.  A response of “0000 Success" represents a correctly executed command.  Other responses will indicate an error.

As examples:

1. Valid query command:

Command:

READINPUT 0,2<13><10>

Echo:


READINPUT 0,2<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:

0000 Success<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:

0002 Invalid Parameter<13><10> (invalid point name)

Note:  If any command contains an error, the micro10 sends the response immediately, otherwise the response is sent at the completion of execution.

micro10 Command Set

The micro10 Unit recognizes the following commands:

1. CLEARALLPROGRAMS

This command will restore all saved programs to the factory default settings.

Example:

Command:

CLEARALLPROGRAMS<13><10>

Response:

0000 Success<13><10> 

2. DISPENSE Volume, PlateType, [RowMask], [Height], [Depth], [Speed], [TipTouchY], [TipTouchZ]

The DISPENSE command dispenses the amount of liquid specified by the Volume parameter to the type of plate defined by PlateType.  PlateType must be either 96, 384, or 1536.  The RowMask is a bit mask indicating which rows to dispense to.  Each bit represents a plate row where bit 0 is row A.  The bit should be set if the micro10 should dispense to that row. If this parameter is not specified the unit dispenses to all rows.  The Height parameter specifies the height in mm of the plate; a default of 15mm is used if this parameter is not specified.  The Depth parameter indicates the depth in mm into the well to move before dispensing; the default for this parameter is 0.  Speed indicates the pump speed as a percentage of maximum; 100% is the default.  TipTouchY and TipTouchZ specify the distances to move in motor steps in order to perform a tip touch.  If neither parameter is specified, or if they are both 0, no tip touch is performed.

Example:

Command:

DISPENSE 200, 96, 255, 42, 0, 70, -187, -325<13><10>

Response:

0000 Success<13><10> 

3. GETAUTOPRIME

The GETAUTOPRIME command returns the current settings for the time interval and volume to be used for automatic priming.  After the specified time interval has elapsed the micro10 will dispense the specified volume.

Example:

Command:

GETAUTOPRIME<13><10>

Response:

30000, 50<13><10> 

4. GETBACKLASH

GETBACKLASH will return the Pump P-axis Backlash amount in encoder steps.

Example:


Command: 
003>GETBACKLASH<13><10>


Response:

003<150<13><10>

5. GETDISPPROG Program

GETDISPPROG will return the program listing for the specified dispense program number.  The parameters returned are: Volume, Speed, Depth, Plate Height, Number of Wells, Plate Orientation, Tip Touch Enabled, Tip Touch X Position, Tip Touch Y Position, Tip Touch Z Position

Example:

Command:

GETDISPPROG 1<13><10>

Response:

100,50,0,15,96,0,0,0,0,0<13><10> 

6. GETFILLPATTERN Program

GETFILLPATTERN will return a series of bytes indicating which rows or columns have been selected for the specified dispense program.

Example:

Command:

GETFILLPATTERN 1<13><10>

Response:

255,0,0,0,0,0<13><10> 

7. GETHOMEZ 

GETHOMEZ will return a value indicating if the micro10 should automatically home the Z axis after each dispense program run.

Example:

Command:

GETHOMEZ <13><10>

Response:

0<13><10>

8. GETIP 

GETIP will return the current IP address of the micro10.

Example:

Command:

GETIP <13><10>

Response:

192.168.1.5<13><10>

9. GETLIMITS 

GETLIMITS will return the micro10 minimum and maximum position limits for each axis.  The order of the values in the response is:

X low limit, X high limit, Y low limit, Y high limit, Z low limit, Z high limit (see SETLIMITS)

The P axis (the pump) has no limit to its range of motion.

Example:

Command:

003>GETLIMITS<13><10>

Response:

003<–150,1400,-120,7500,0,18500<13><10>

10. GETMAXSHOTSIZE

This command returns the number of uL dispensed by one maximal stroke of the pump.

Example:

Command:

GETMAXSHOTSIZE<13><10>

Response:

250<13><10> 

11. GETNUMTIPS

This command returns the number of tips installed in the manifold.

Example:

Command:

GETNUMTIPS <13><10>

Response:

12<13><10> 

12. GETPLATEORIGIN

GETPLATEORIGIN returns the X and Y-axis coordinates of the center of well A1 for a generic plate.  This position can be altered to universally adjust the dispense head position for all plate types.

Example:

Command:

GETPLATEORIGIN<13><10>

Response:

0, 0<13><10>

13. GETPLATESPACING

GETPLATESPACING returns the currently used X and Y distance between wells in motor steps.  These values are adjusted by the SETPLATESPACING and SETPLATETYPE commands.  If the plate type is changed these values will be automatically adjusted to match the new number of wells.

Example:

Command:

GETPLATESPACING<13><10>

Response:

420, -420<13><10> 

14. GETPOFFSET

GETPOFFSET returns the number of motor steps between the P access home sensor and the fully closed position of the piston.

Example:

Command:

GETPOFFSET <13><10>

Response:

2000<13><10> 

15. GETPOS

GETPOS will return the micro10’s current X, Y, and Z position values. An error will be returned if the micro10 has not been homed. 

Example:

Command:

GETPOS<13><10>

Response:

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

16. GETPRIMEPOS

This command returns the position of the priming trough.  The coordinates returned are in motor steps, and are listed in the order X, Y, then Z.

Example:

Command:

GETPRIMEPOS<13><10>

Response:

105,0,-30000<13><10>

17. GETPRIMEPROG Program

This command returns the program listing for the specified prime program.  The parameters returned are: Volume, Speed, Tip Touch Enable, Tip Touch X Position, Tip Touch Y Position, Tip Touch Z Position

Example:

Command:

GETPRIMEPROG 1<13><10>

Response:

100000,20,0,0,0,0<13><10>

18. GETPUMPSTATE

GETPUMPSTATE returns a value indicating whether the pump is enabled or disabled.

Example:

Command:

GETPUMPSTATE 1<13><10>

Response:

1<13><10>

19. GETSPEEDS 

GETSPEEDS will return the micro10’s maximum speed for each axis.  The order of the values in the response are:

Maximum X speed, Maximum Y speed, Maximum Z speed, Maximum P speed

(see SETSPEEDS)

Example:

Command:

GETSPEEDS <13><10>

Response:

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

20. GETTRACKHEIGHT 

GETTRACKHEIGHT returns the Z axis position of the track or nest.

Example:

Command:

GETTRACKHEIGHT <13><10>

Response:

22000<13><10> 

21. GETVOFFSET 

GETVOFFSET command returns the number of encoder steps the V-axis shifts after it is homed.

Example:


Command:

GETVOFFSET<13><10>


Response:

250<13><10>

22. HALT

HALT will stop all current micro10 motion. It is the only command whose successful completion results in an error code other than "0000 Success".

Example:

Command:

HALT<13><10>

Response:

0333 Motion Halt<16><13><10>

23. HOME

HOME will home the micro10’s X, Y, Z and P axes.  The micro10 will first home the Z-axis, the Y-axis, the X-axis, and then the P-axis.

Example:

Command:

HOME<13><10>

Response:

0000 Success<13><10> 

24. JOG Axis,Steps

JOG will move the axis 'Axis' the number of steps given by 'Steps' relative to the current position of the micro10.

Example:

Command:

JOG Z,-1000<13><10>

Response:

0000 Success<13><10>

Command:

JOG X,45<13><10>

Response:

0000 Success<13><10>

25. 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:

0000 Success<13><10>

Command:

MOVE_ABS X,45<13><10>

Response:

0000 Success<13><10>

26. PRIME Volume

The PRIME command moves the dispense head over the priming tray, and attempts to dispense the indicated volume of liquid.

Example:

Command:

PRIME 900<13><10>

Response:

0000 Success<13><10>

27. 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.

Command:

READINP 1<13><10>

Response:

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

28. RUNDISPPROG ProgramNumber

This command will execute the indicated program number as if it was selected from the instrument control panel.

Example:


Command:

RUNDISPPROG 1<13><10>


Response:

0000 Success<13><10>

29. RUNPRIMEPROG ProgramNumber

This command will execute the indicated program number as if it was selected from the instrument control panel.

Example:


Command:

RUNPRIMEPROG 1<13><10>


Response:

0000 Success<13><10>

30. SETAUTOPRIME Time, Volume

Instructs the micro10 to automatically prime the indicated volume after the specified number of milliseconds.

Example:


Command:

SETAUTOPRIME 30000,50<13><10>


Response:

0000 Success<13><10>

31. SETBACKLASH Pshift

SETBACKLASH will set the number of encoder steps the P-axis will move in reverse after the Pump move one full rotation during a dispense (see GETBACKLASH)

Example:


Command: 
SETBACKLASH 150<13><10>


Response: 

0000 Success<13><10>

32. SETDISPPROG Program, Volume, Speed, Depth, Height, Wells, Orientation, Tip Touch Enabled, Tip Touch X Position, Tip Touch Y Position, Tip Touch Z Position

SETDISPPROG will store a new program listing for the specified dispense program number.

Example:

Command:

SETDISPPROG 1, 100,50,0,15,96,0,0,0,0,0<13><10>

Response:

0000 Success<13><10> 

33. SETFILLPATTERN Pattern

SETFILLPATTERN indicates which rows or columns have been selected for the specified dispense program.  The Pattern parameter is a series of bytes indicating the enabled rows or columns.

Example:

Command:

SETFILLPATTERN 1,255,0,0,0,0,0<13><10>

Response:

0000 Success <13><10> 

34. SETHOMEZ 

SETHOMEZ sets a value indicating if the micro10 should automatically home the Z axis after each dispense program run.

Example:

Command:

SETHOMEZ 0<13><10>

Response:

0000 Success<13><10>

35. SETLIMITS Xmin,Xmax,[Ymin,Ymax],[Zmin,Zmax]

SETLIMITS will set the minimum and maximum position limits for each axis, as given by Xmin, Xmax, Ymin, Ymax, Zmin, Zmax.  The P axis does not have limits of motion.  (see GETLIMITS)

Example:

Command:

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

Response:

003<0000 Success<13><10>

36. SETMAXSHOTSIZE Maximum ul

SETMAXSHOTSIZE will set the maximum ul the pump can dispense when the pump is at its maximum angle.

Example:


Command:

SETMAXSHOTSIZE 500<13><10>


Response:

0000 Success<13><10>

37. SETNUMTIPS NumTips

This command sets the number of tips expected to be installed in the manifold.  This setting should be 12 unless a custom manifold is installed.

Example:

Command:

SETNUMTIPS 12<13><10>

Response:

0000 Success<13><10>

38. SETPLATEORIGIN X-Position, Y-Position

SETPLATEORIGIN sets the default position of well A1.

Example:

Command:

SETPLATEORIGIN 0,0<13><10>

Response:

0000 Success<13><10>

39. SETPLATESPACING X-Distance, Y-Distance

The SETPLATESPACING commands set the distance between wells for the current plate type.

Example:


Command:

SETPLATESPACING 420,-420<13><10>


Response:

0000 Success<13><10>

40. SETPOFFSET Poffset

SETPOFFSET will set the amount of encoder steps the P-axis will shift after the axis is homed.

Example:


Command:

SETPOFFSET 250<13><10>


Response:

0000 Success<13><10>

41. SETPRIMEPOS X-Pos, Y-Pos, Z-Pos

This command sets the location of the priming trough.

Example:


Command:

SETPRIMEPOS 100,0,-30000<13><10>


Response:

0000 Success<13><10>

42. SETPRIMEPROG Program, Volume, Speed, Tip Touch Enable, Tip Touch X Position, Tip Touch Y Position, Tip Touch Z Position

This command sets a new program listing for the specified prime program.

Example:

Command:

SETPRIMEPROG 1,100000,20,0,0,0,0<13><10>

Response:

0000 Success <13><10>

43. SETPUMPSTATE Enabled

SETPUMPSTATE sets a value indicating whether the pump is enabled or disabled.

Example:

Command:

SETPUMPSTATE 1<13><10>

Response:

0000 Success<13><10>

44. SETSPEEDS XSpeed,[YSpeed],[ZSpeed],[PSpeed]

SETSPEEDS will set the micro10 maximum speed for each axis

 (see GETSPEEDS)

Example:

Command:

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

Response:

0000 Success<13><10>

45. SETTRACKHEIGHT ZPos

SETTRACKHEIGHT will set the Z Position of the track or nest.

Example:


Command:

SETTRACKHEIGHT 25000<13><10>


Response:

0000 Success<13><10>

46. SETVOFFSET Voffset

SETVOFFSET will set the amount of encoder steps the V-axis will shift after the axis is homed.

Example:


Command:

SETVOFFSET 250<13><10>


Response:

0000 Success<13><10>

47. SPEED Speed

SPEED will set the micro10 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:

0000 Success<13><10>

48. STATUS

STATUS will return the micro10’s current status.

0 – Not Initialized

1 - Initialized

Example:

Command:

STATUS<13><10>

Response:

0<13><10> 

Command:

STATUS<13><10>

Response:

1<13><10>

49. TERMINAL

TERMINAL will set the micro10 controller in terminal mode. When the micro10 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 CTRL+Z.

Example:

Command:

TERMINAL<13><10>

Response:

0000 Success<13><10>

50. VERSION

VERSION returns the unit firmware version.

Example:

Command:

VERSION<13><10>

Response:

micro10 Unit v1.03.02<13><10> 

51. WRITEOUT Output, State

WRITEOUT changes the state of the indicated output on the indicated I/O card.  A state of 1 indicates the output should be active.  A 0 indicates the output should become inactive.

Example:

Command:

WRITEOUT 10,1<13><10>

Response:

0000 Success<13><10>

Error Code Description

The micro10 controller will report one of the following response codes at the completion of each command:

General Errors:

0000 Success

0001 Unrecognized Command

0002 Invalid Parameter

0003 Bad Echo From Unit

micro10 Errors:

0301
micro10 not homed

0302
X Axis Deadband Error

0303
Z Axis Deadband Error

0304
P Axis Deadband Error

0305
Y Axis Deadband Error

0308
X Axis Wrong Echo

0309
Z Axis Wrong Echo

0310
P Axis Wrong Echo

0311
Y Axis Wrong Echo

0312
X Axis Bad Response

0313
Z Axis Bad Response

0314
P Axis Bad Response

0315
Y Axis Bad Response

0333
Motion Halt

