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INTRODUCTION

The Conix Motorized Stage Controller is designed to allow the electronic control of a stage and a Z-focus system.

FEATURES OF THEMOTORIZED STAGE CONTROLLER:

- Natural feeling joystick control of speed, with speed proportional to joystick deflection. This permits easy
selectionof  speeds fromas slow as single-step “jogging’ to full turbo traverse speed

-Three user-selectable joystick speed sensitivities

- housing Cast aluminum controller case shields against RFI radiation from internal microprocessor

- Table-top control unitsizeis 7"D x 10.5"W x3"H

- Compactcontrolunitsizeis 7"Dx 11"W x 2"H

-LED display of X, Y, and Z Coordinates

-USB (COM Port) serial communications

-3 Axis coordinated motion.

-Remote focus of the Z- Ax is viarotary knob on controller

- EPROM to store values. most settings now persist thru power downreset.

- Controlleris configurable, most options are builtin to the basic unit so less hardware options more
parameters.

-Nomore confusing dip switches, all configuration is done with internal parameters and eprom.

- Serial Number and manufacture date in firmware. (see sernum, mandate)

- Higher voltage +24vdc supply, single +24VDC power supply. easier to obtain, lower cost,

-3 axis encoderinputs. All controls have encoder inputs standard.

-internal or External joystick.

- Ludl Compatible command sets. All commands end/respond immediately, motion can then be monitored with
the STATUS command. The position can be obtain with the where command during amotion.

- Fast speed. 24 revolutions / second or more than 480,000 pulses per second

- Smother motion =>quieter. The low level wave forms have been optimized.

- Anadvanced sync algorithm for all motion. The motion will be in a vector and end at the same time.

- The most accurate speed control form 1 pulse per second to 480,000 pulses per second in integer steps.

- The mostaccurate acceleration profile and control including Jerk Control (acceleration profile control)

- The mostaccurate syncronization with external hardware. The controller comes standard with hardware/
firmware that can produce syncronization pulses accurate to a single microstep to syncronize external
hardware. (see WSIZE, WINTERVAL WMODE)

- Backlash compensation (see Backlash Command)

- uni-directional approaching. An order of magnitude better repeatability with uni directional motion. (see
UNIDIR command)

-More control over user inputs. (invert any joystick axis or z-encoder and enable/disable them individually)

- Better axisinverting. An axis can be inverted and all relative electronics are syncronized with it (limit switch,
encoderdirection....)=>Forexample, neg limit switch bitis always the neg limit switch. if active you can only
moveinthe positive direction.

-600 nanosecond low level servo loop for very fast and stable encoder servoing.

- USB ->serial adapter builtin. The control looks like a additional serial port.

- Better serial communication responces. Higher baud rate (57600) and the control now responds to serial
requests withinafew ms.
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- Builtin autorespond functions. The controller can be configured to automatically send aresponce to certain
situations (position updates, encoder Latching, End of Move EOM), thus avoiding time costly polling.

- seperate units control for the display and PC comunications. You can display one set of units on the display,
while comunicating indifferantunits.

- New Power down mode. turns off motors and display, but can still comunicate over com port.

-Homenolonger zero axis. Home can be to any limits switchs.

- Two coordinate systems, Machine coordinates and User Coordinates.

-Eachaxis has abuiltin serial number and eerpom for axis specific data.

CAREANDMAINTENANCE

Cleaning the painted or plastic surfaces.
Avoid the use of any organic solvents (such as thinner, alcohol, ether, etc.) to clean the painted or plastic
surfaces of the accessory. Instead, use amild solution of soap and water or aneutral detergent.
Never attempt to dismantle.

Neverattempttodismantle the instrument, thereby avoiding the possibility of impaired operational efficiency
oraccuracy. Contactan authorized Conix distributor for service and repair.

When not in use.

When notinuse, turn off power to the accessory with the power switch on the Controller Module. When
unitis notinuse foranextended period, unplug transformer fromits 120VAC 60Hz outlet.

Handle with care.
Handle all equipment with care. Install equipment in an environment with limited exposure todirect sunlight,
dust, high temperatures, humidity, and vibration. Avoid any machanical orelectrical shocks.

NOTE: Wereserve therightto make alterations indesign or function. For this reason, specifications orillustrations in this
manual may notconform withmodels in current production.
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INSTALLATION

Installation of Motorized Stage:

Install the stage onto your microscope stand. Hook up the stage cable by pluggingitinto back of the controller. Plug
one end of the Z-Focus cable into the back of the controller and the other end into the Motor Mount Unit.

Check to see if stage hits the neck of the stand when pushed to the extreme rear limit. Ifithits, adjust the rear
limit stop so the stage engages the stop before hitting the neck. To adjust the limitstop, use the 0.05" allen wrench to
loosen the set serew on the stop. Slide the stop to the desired position and retighten the set screw.

CAUTION: Ifalimitstopis moved too close to the outside edge of the stage, the physical limit may be reached before the
limitstopisencountered. If thathappens, aracheting noise will be heard and an error will occur. Readjustthe
limitstop in, toward the center of the stage, until limit stop is encountered.

Connect power cables.
Plug power supply cable into the round power connector on back panel of stage controller. Be sure to connect
the power supply to the controller prior to plugging it into the wall and prior to turning on the unit. Plug the power
supplyintoa 120VAC 60Hz receptacle.

Installation of the Motor Mount Unit

(1)Remove the fine focus knob that has the looking ring (may be on either side depending on microscope) from the
microscope using the shorter of the two allen wrenches included in the parts package. Retain the spring washeron the
fine focus shaft.

(2) Attach the pulley to the fine focus shaft with the pulley groove toward the microscope stand. Align pulley setscrew
tobear on the flat portion of the fine focus shaft. Use the longer of the two allen wrenches supplied in the parts package.
Be sure to press the right fine focus knob and pulley towards each other while securing the pulley to compress the spring
washer and ensure proper pulley position.

NOTE: Pulley must be installed with pulley groove towards the microscope stand for correct operation of the accessory.

(3) Attach the Motor Unit to the Coarse Tension Adjusting Ring of the coarse focus knob with the two thumb screws.

NOTE: Some models microscope stands have a small access plate near the Coarse Focus Knob, toward the rear of the
stand. This access plate and screws must be removed as it will prevent the Motor Unit from mounting flat against
the microscope stand.

NOTE: Make sure you plug the power connector into the control unit prior to plugging the supply into a wall
receptacle.
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OPERATION

Motorized Operation of the Stage.

1) TurnonMotorized Stage Controller by flipping power-on switch on left side of controller.

2) The 3-position Speed Select Switch (located onright side of controller) allows you to change the speed of
the stage relative to the deflection of the joystick, slow, medium, fast.

3) Moving the joystick to the right moves the stage rightward, and moving the joystick to the left moves the
stage leftward, etc. If the direction of the stage is opposite of what you desire, you can change the dip
switch setting (refer to Dip Settings section of this manual) to invert the orientation of either the X-joystick
or Y-joystick motion.

4) Pushing thejoystick to an extreme position in one direction causes the stage to move quickly, while
pushing gently on the joystick causes the stage to moverelatively slowly. The speed of the stage is propor-
tional to the deflection of the joystick.

5) Pressing the button on the joystick causes the stage to move many times faster. Y ou can still control the
speed by the amount of deflection from the center of the joystick.

Ludl compatibility:

The Axisname are defaulted to X YZ but may be renamed using the AXISNAME command. The Axis ID for the
Low-Level command set can be either X=1 or 24, Y=2 or 25, Z=3 or 26. The controller maps both address 1 and 24
to the X-Axis. This should be compatible with both the Ludl MAC 2000 and Ludl MAC 5000. Note: For ludl compatible
mode, set'COMUNITS UM1'and ' DECIMAL OFF' Unlike the Ludl command set, Our controllers do not repeat the
lastcommand when a <CR>isreceived withoutacommand. The controller do notuse Modul or PointId’s. Valid axis labels
are dependent on the controller. An axis parameter without an assignment (=) is assumed to be an assignment of zero, unlike
the Ludl command set which returns the current setting.

NOTE: On power up the computer senses the position of the joystick, this location becomes the ‘dead zone’. Do not
deflectthe joystick during power up.

NOTE: Onpowerup the computer senses the presence of the stage and will reconfigure itself to best match the stage if
differnt then the last stage attached to the unit. The displays will flash all decimals on any axis that change on power
up (new parameters). This should never occurin normal operation with the same stage attached.
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SPEED,ACCELERATION, JERK

ACCELERATION

The Position, Speed, Acceleration and Jerk control is performed by an advanced high speed algorithm. Notonly
isthe position controlled, but Speed (first derivative withrespect to time), the Acceleration (the second derivative withrespect
totime) and the Jerk (the third derivative withrespect to time). The advaced jerk control allows precise control over the force
(Mass x Acceleration). The force is applied in an increasing manor that minimizes the "jerk" of the motion. The control
produces the smoothes acceleration and deacceleration possible. The 'ACCEL' command actually sets the maximum
acceleration as the speed sets the maximum speed. Note that the maximum speed or acceleration may not be obtain for any
givenmotion.
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Tagging points

The XYZcontroller has the ability to save up to 16 different X' YZ coordinate triplets for later retrievel / positioning.
The points are stored internally as machine coordinates, which is independant of the current user working coordinate system.
forexample, POINTGO O will always go to the same physical location. A change to the user coordinate system will change
the return numbers, but the absolute machine position will not change. The system should be HOME'd before usage as the
machine coordinate systemis relative to the limit switch and ' HOME ' establishes these positions after areset or power up.
The ring buffer will index through all the points and at the end reset to zero. The size of the ring bufferis setable upto 16.

Thereis arobust setof commands to help manipulate and retrieve the points. Y ou can use the POINTSIZE command
to get/ setthe size of the ring buffer of points. For example, if you want two points that you toggle between you can set the
POINTSIZE to 2 and only two points will be used. POINTSIZE command returns the current size as well as the current
pointindex. The POINT command allows an external computer access to the points. Y ou can setand/orretrieve the position
(incurrentuser coordinate system) of any of the 16 points. The POINTBTTN command enables or disables the pointbutton.
The pointbutton is on the external joystick module and has two functions. One function is to move the system to the next
pointposition. Thisis accomplished by pressing the button and releasing it within three (3) senconds. The second function
istotag the currentlocation. this is accomplished by holding down the point button for more than three (3) seconds. When
released the display will flash all decimals and the next point willnow be set to the current location.. The POINTGO command
moves the XYZ system to a specified point. POINTSET sets a PointNumber to the current location.
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COMPUTER CONTROL

Communication Specifications

The Stage controller Communications interface is ainterface between ahost computer and the controller. The communica-
tionsis established through an USB connection configured as aRS-232C port, with 57600 baud, no parity, eight data bits,
one stop bit, and hardware flow control(1). There are basically two methods to comunicate with the controller. The first
methodis a programming protocol with text (standard ASCII alpha-numeric characters), along with some special control
characters such as carriage returns, spaces and tabs. The controller responds to a set of built-in commands with unique names.
The commands can be executed by simply sending the command name with some parameters (if required). the controller
willrespond in ASCII and may include the resultrequested. The available commands and their functions are explained in
Section I of thismanual labeled 'High-Level Format'. This serial control feature can be accessed through terminal programs
such as Telix, ProComm, and HyperTerminal. The command set mimics Ludl’s command set, so software written with
drivers for Ludl stages should be able to run the controller without modification 1. The Control command sequence also
includes an abbreviated version of the commands that helps cut down on typing time and serial bus traffic.
Thereisalsoa'Low-Level Format'described in Section I1. With this format, the Interface is a simple transfermodule. It will
receive the device numbers, codes, and data from ahost computer and transfer this information to appropriate modules. The
characters used are in binary format. The host computer does most of the controlling and calculations. All necessary codes
and their functions are explained in Section II.

Either formatmay be selected by software control. On power-up, the controlleris in 'High-Level Format'. The Formatcan
be changed by software by sending two binary bytes before sending the first command in the new format. Forexample, if
the Interface is in High-Level Format, switch to Low-Level Format first, and then send the Low-Level commands to the
Interface. Once switched to either format, the Interface will recognize only commands from that format and will stay in the
same formatuntil switched again.

NOTEI1: The only hardware flow control thatis implimented is the CTS (Clear To Send) is held inactive while acommand
isbeing processed. Itis important to use hardware flow control when using Low-Level commands as there is no other means
to wait for the controller to process the current command (some commands respond hence the pc waits foraresponce, but
others donot). Itis possible to send a sequnce of commands that do notrespond and over run internal buffers. As all High
Level commands respond and no additional commands are transmitted while processing the last command, thisisnota
problem orrequirement with High-Level commands.

RS 232 Timeout: There is a2-second serial time out for low level commands. The High-Level commands have aten
secondreceive timeout. The controller will reset the internal buffers and wipe any partial data at the time out.

SERIALDELAY: Due to the use of higher speed computers, there is nolonger any need to delay serial communication
replies; therefore, serial delays are not supported.

Note: There is no support for parity check.

Note: For any command that causes areset (RESET, DEFAULTS, ... etc), no command should be sent for 3 seconds
after the reset to allow for the system to come back up.
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General Format Of Commands

Eachline sent to the Controller should have acommand, Data, and be terminated with a carriage return. The first
item on the line should be the command. Each line can contain only one command and the Controller’s commands are not
case-insensitive. The allowed commands are listed below and a quick reference is included at the end of section I. After
the command are the parameters, (Bracketed ““[ ]’ parameters are optional.) The axis name s given, followed immediately
by an equal or sign and the axis parameter value. Each axis must be separated from the one before by one blank space. One
or more axes may be specified on asingle command line. An axis symbol typed withoutan “="assignment is assumed to
mean‘‘=0", or the command format may notrequire a parameter value (e.g., WHERE X). Boolian expressions for axis
commands are X+ or X-, for the X-Axis. Some boolean commands require an On/OFF parameter. Commands will accept
bool (ON/OFF), integer or decimal numbers. Internal truncation orrounding will occur of fractional decimals that are beyond
the significatdigits of the particular axis/command. Standard Axis Names: X and Y are stage controls, Zis focus control.
Axis Names maybe changed with the AxisName command. And finally,eachcommand mustbe terminated withacommand
termination character specified here as <cr> has the value of 13 decimal, 0xOD hexadecimal and represented in C
programming language by “\r”” (carriage return). The carriage return indicates to the Controller the end of acommand (=>
process command). The entire command string cannot exceed 32 characters. Throught this manual we use axis names
axis1=X, axis2=Y axis3=Z. Thisisjust for ease and convineounce, the axis names can be reassigned to whatever character
youlike (see AXISNAME)

COMMAND [axis=??7 [axis=??7 [axis=??7 <cr>
COMMAND [axig+]] [axig#]] [axig*]]<ecr>
COMMAND [???]<cr>

All commands are completed with a Carriage Return (ASCII hex code: 0D). The controllerreceive ASCII characters one
atatime and place theminto amemory buffer. With the exception of single hex code commands like the tilde (~), the controller
will not process acommand in the memory bufferuntil the Carriage Return (<CR>) has beenreceived. Some commands
thatcause state changes will be persistenteven when power is removed and reapplied. These commands have a 'Persistent:
Yes' intheirdiscriptions.

MOVE X=1234<cr>
MOVE X=12347=1234.5<cr>
MOVE X=1234Y=12347Z=1234<cr>

MOVEXY Z<cr> (ThisisevaluatedasMOVE X=0'Y=0Z=0)
ENCODERX+Y-Z-<cr> (X-Encoderon, YZ off)
RESPONSE

Valid Examples: (Typed commands are in THIS TYPEFACE; computerrepliesarein THIS TYPEFACE.)

:A <DATA><EOL> Everythingis ok <returned data
:N <ERROR CODE><EOL> Error.
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Every commandreturns aresponse: The response is in the form of acolon followed by a status character (either an
AorN). The colonis sent by the Controller as soon as the command is received. The status characteris not sent until the
function has been processed. Do not send another command until the last function has been processed and returned a
response. If for some unknown reason the Controller does not respond with a colon, then the command was notreceived
properly (due tocommunications problems) and the command must be resent. In this case, the Controller's internal buffer
mustbe emptied by sendingan ESC (ASCII27) or Backspace <bs>, <del> (ASCII 08) character . Thisis necessary since
yourlastcommand may have been partially received and may still reside in the controller's internal buffer. The receive Buffer
ispurged if acommand is notcompleted in 10 seconds for high level format and 2 seconds forlow level format (same as
ludIMAC). Allresults end with an End Of Line <eol>character or character sequence. The EOL character(s) can be set
with the EOL command. The Default <eol>=<cr>(ASCII 13, 0x0D). Commands that cause motion or take an extended
amount of time maybe monitored with the STATUS command. Some commands are prohibited while the status returns
'B'=BUSY.Forexample, you can not turn off motors while amoveis in progress.

Examples:
Command: Where Z<cr> or W Z<cr>
Response: :A 1002<eol>

Command: ENCODERX+Y-Z- (X-Encoderon, YZ off)
Response: :A X+ Y- Z-<eol>

Command: MZ=1001<cr> (movetolocation 1001)
Response: :A <eol> (everythingisokay)
Command: WZ<cr> (whereis z-axis?)
Response: :A 1001 <eol> (z-axis positionis 1001)
command: AQRST<cr> (anillegal command)
response: :N -1 Unknown Command<eol>  (error code -1)

PRESENTLY ASSIGNED ERROR CODES
When acommand isreceived that the controller cannot interpret, for one reason or another, an error message is
returnedin the following format:
:N<error code>
The error codes are as follows:
-1 Unknown Command
-2 Unknown Axis (Unrecognized Axis Parameter [valid axes are dependent on the controller])
-3 Missing parameters (command received requires additional parameters such as x=1234)
-4 Value Out of Range (Parameter Out of Range)
-6 Undefined Error (command is incorrect, but for none of the above reasons)
-7 Power Down Error (power to one or more axis’ is removed and cmd requires power)
-8 Axisnot HOMEd yet. softlimits unavailable.
-21 Serial Command halted by the HALT command
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Command: ACCEL

Shortcut:

Format: ACCEL[Pulse$

Default: 10000

Persistent:  Yes

Function: ~ Thiscommand sets the maximum acceleration of the stage in pulses/sec*sec. The valueis an integer between

Example:

1and400000. Itis the second derivative of position with respect to time. or the first derivative of speed with
respectto time. Itis the rate of change of speed with respect to time. since F=MA, this will set the maximum
force that is applied to the stage as well. The control has a very advanced acceleration algorythm. The
accelerationisramped similaily to the speed. The acceleration starts at zero and is changed in units of JERK
(see JERK and SPEED) to a peak or maximum A CCEL. then the acceleration is decrease back down to zero
atthe same time the maximum speed is obtained. This means that there is minimum forces at take off (startspeed)
and at the approach of max SPEED. the process is reversed during the slow down or deacceleration on the
approch to the final destination. The SPEED profile is like an S-Curve opposed t oa simple traposodal curve.

ACCEL5000<cr>
:A<eol>

See also SPEED, JERK

Command: AUTOCONFIG

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

See also:

AUTOCONFIG|[ON][OFF]<er>
ON
Yes

This command will turn ON/OFF auto configuration of the stage or Z axis when a different stage is attached. The system uses
the axis serial number (embedded in each axis) to determine if the axis has changed. The new axis must have a axis type the
controller recognizes (see DEFAULTS for alist of axis types.) Upon a change, the system will load a set of defaults for the new
axis type and then the parameters in the axis itself on top of those. This should effectively reconfig the controller for a new
axis. If an axis does not have an embedded serial number, no detection of axis change and thus no parameter change will occur.
Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.

AUTOCONFIG OFF<cr>

:A OFF<eol>

In this example, AutoConfig is turned off.
DEFAULTS,SERNUM
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Command: AUTOWHERE

Shortcut:

Format: AUTOWHERE [axig+]][axig+]] [axig+]]

Default: ~ Power up defaultis X- Y- Z-

Persistent: No

Function: ~ Thiscommand sets up the system to automatically send the where position, in binary, over the serial line every
sooftem (about 13 times asecond). You can select the axis you want toreceive dataon. The transferisin binary
and always starts with an axis byte (XWhereHexTx, YWhereHexTx, ZWhereHexTx), then 4 bytes of data LSByte first,,
..... MSBytelast. This functionis active only in High-Level ASCII mode as it would interfere with low-level binary
transfers. All ASCIIbytes start with MSBit=0, all special binary transfers start with abyte thathas MSBit=1.
Ifno parameters are given the current state is retrieved.
XWhereHexTx, 0x81
YWhereHexTx, 0x82
ZWhereHexTx, 0x83

Reply: Ifthere are no errors, a positivereply of “:A” will be followed by the current state

Example: AUTOWHEREZ+<cr>
:A X- Y- Z+<eol>
The commandin thisexample will turnon the Z-Axis AUTOWHERE function. The controller will start sending
'0x83ZByte0,ZBytel,ZByte2,ZByte3 about 13 times asecond. ByteO=Least significantbyte, Byte3=Most
significantbyte.

See also: ELATCHSEND

Command: AXISINV

Shortcut:

Format: AXISINYV [axiq+]] [axig+]] [axig+]]

Default:  X-Y-Z-

Persistent:  Yes

Function: = Thiscommand will invertan axis. all the functions associated with the axis are reveresed (motor dir, limit switches,
encoderdir). The only concern with using thiscommand s the z-axis. If somebody inverts whatupis and a piece
of software thinks itis moving away from the sample, butis actually crashing into the sample. be careful

Reply: Ifthere are no errors, a positive reply of “:A” will be followed by the current state

Example: AXISINV X+<er>

:A X+ Y- Z-<eol>
The command in this example will invert the X-Axis.
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Command: AXISNAME

Shortcut:

Format:  AXISNAME [new axis][new axis2[new axis3

Default: XYZ

Persistent:  Yes

Function: ~ Thiscommand sets orretrieves the names of the axis present. The new axis name can be any letter from A->Z.
Ifyousetanew nameitis saved in the eprom so next time poweris applied it will have the same name.

Example: AXISNAMEXY B<cr>
:A X Y B<eol>
The command in this example will rename the 3rd axis (normally Z) to B.

Command: AXISMEM

Shortcut:

Format:  AXISMEM axis [adddress|[:value]] [write] [read]
Default:

Function: ~ Thiscommand will manipulate the internal memory and read/write it from/to the axis eeprom. There is aninternal
RAM thatis acopy of data that may or maynot be an exact copy of whatis in the axis eeprom. Y ou can ensure
the internal RAM is the same as the axis EEPROM by issuinga READ command. 'AXISMEM XREAD' for
example. The Write command commites all the data to the axis EEPROM. Becareful you can cause alot of
problemsif yousetavalueincorrectly. The address[:value] form of this command allows you toread/write the
internal rama32-bit word atatime. The AXISREAD command is more efficient than this command as it operats
onanentire block (axis) atatime. AXISWRITE operates on a entire block as well.

Example: AXISMEM Z 0<cr>
:A 00112233.<eol>
The command in this example will retrieve the data at byte offset 0 -> 3 (32 bits =4 bytes)

See also: AXISREAD,AXISWRITE,EPROMREAD,EPROMWRITE
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Command: AXISREAD

Shortcut:

Format:  AXISREAD axis#

Default:

Function: ~ This command will read the axis EEPROM, whichif equiped, is located in the mechanismitself. XY arein the

stage and zis in the z-axis motor mount. axismustbe in the range of 1, 2, 3 foraxis1, axis2, axis3. not the name
of the axis, but the axis numberis required. This command will send back datain an ascii hex format, every two
bytes represents one byte of data. Maximum of 256 complete bytes of data will be transmitted. Note:
AXISREAD datais NOT the same asthe EPROMREAD data. AXISREAD is physically located on the axis
mechanism, where as EPROMREAD datais stored in the controller. After all AXISREAD and AXISWRITE
commands are completed,a RESET should be preformed to reestablish internal parameters.

Example: AXISREAD l<cr>
:A 00112233445566...<eol>
The command in this example will request the Axis EEPROM data for the X-Axis.

See also: AXISWRITE,EPROMREAD,EPROMWRITE

Command: AXISWRITE

Shortcut:

Format: ~ AXISWRITE axis#

Default:

Persistent:  Yes

Function: Thisis the inverse to the AXISREAD command. This command will write to the axis EEPROM, which if
equiped, islocated in the axis mechanismitself. XY are in the stage and zis in the z-axis motor mount. axiSmust
beintherangeof 1,2, 3 foraxis1, axis2,axis3. not the name of the axis, but the axis number is required. This
command will send back the amount of data the controller expects. youmust then send the datain binary. Note:
this violates the standard communication specification. The controller will waituntil itreceives the data. Maximum
of 256 bytes of data will be required. Note: AXISWRITE datais NOT the same as the EPROMWRITE data.
AXISWRITE s physically located on the axis mechanism, where as EPROMWRITE data is stored in the
controller. Send only the amount of data the controller requests. After all AXISREAD and AXISWRITE
commands are completed,a RESET should be preformed toreestablish internal parameters.

Example: AXISWRITE 2<cr>
:A 256.<eol>

See also:

Send 256 bytes of binary data.
The command in this example will prepare the controller toreceive the Y-Axis Axis EEPROM data

AXISREAD,EPROMREAD,EPROMWRITE
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Command: BACKLASH

Shortcut: B

Format: BACKLASH [axis=Step$ [axis=Step$ [axis=Step$

Default X=0, Y=0,Z=0

Persistent:  Yes

Function: ~ Thiscommand sets (or displays) the amount of backlash compansation (in units of stepper motor microsteps.

Example:

See also:

40000 steps/rotation). The valueis aninteger between 0 and 65535. This value is used to prewind the motors
agiven amount whenever the direction of the motor changes. If the value is too small (ie the system has more
backlash thenis compensated), when the motors change direction, there will be motor motion without any stage
motion. Ifthisnumberis toolarge, when the directionis changed the stage will hop forward into the new direction.

BX=5Y=0Z=0
A

The command in this example will make the X-Axis move 5 microstep in the new direction everytime the
directionischanged.

UNIDIR

Command: BUTTONS

Shortcut:
Format:
Default
Persistent:
Function:

Reply:

Example:

See also:

BUTTONS[ON][OFF]
On
Yes

This command will retrieve or set the buttons bit. This will enable / disable user control buttons. This bit is used for all buttons
except axis control buttons (use joystick +- to enable and disable axis controls). For example, this command will disable the
zero button.

Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.

BUTTONS OFF
:A OFF<eol>

In this example, the BUTTONS are disabled. The zero button no longer will cause the system to zero.

JOYSTICK
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Command: COMUNITS (communication Units)

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

Example:

See also:
NOTE:
Note:

COMUNITS [MM][UM][UM1]JUMOZ1][NM][INCH]
MM
Yes

This command will Get / Set the current units that are used with communications between the PC and controller. The
units can be set to

MM =millimeters Imm=1.000 (binary numbers | =1um)

UM =Microns lum=1. (binary numbers 1 = lum)

UMI1 =Microns Tenths lum=1.0  (binary numbers 1=0.1um)

UMO1 =Microns Hundreths lum = 1.00(binary numbers 1=0.01um)

NM =Nanometers. Inm=1. (binary numbers 1 = Inm)

INCH =inches, 1" =1.0000 (binary numbers 1 =0.0001")

If there are no errors a positive response is sent back with the current setting.

COMUNITS MM<cr> The comunits are changed to millimeters.
:A MM<eol>

COMUNITS INCH<cr> The comunits are changed to inches.

:A INCH<eol>

UNITS (display units), DECIMAL
All of the commands that accept or return values in real units use the current setting of COMUNITS for scaling.
Switching to low level mode will force this value to UM 1 or UMO1

Command: DECIMAL

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

See also:

DECIMAL [ON][OFF]<cr>
ON
Yes

This command will turn ON/OFF decimal point transmitting. When ON, the commands that quary positional datamay include
adecimal point and significate digits to the right of the decimal. If OFF all the digits to the right of the decimal are rounded to
aninteger and the integer is returned. Even if decimal is turned OFF, the control will still accept decimals, it just won't transmit
them.

Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.

DECIMAL OFF<cr>

:A OFF<eol>

In this example, decimal point transmition is turned off. This maybe requied to be compatible with some software.

WHERE
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Command: DEFAULTS

Shortcut:
Format:
Persistent:
Function:

Reply:
Example:

See also:

DEFAULTS [RP][BS][RPTheta][BSTheta] or [Axisl_typeAxis2_type#Axis3_type #]

Changes Controller Eprom.
This command reestablishs a set of standard defaults parameters, wiping out all current eprom settings. This
command will end with aresetand reload the new set of parameters. With no parameters, the command reads the
axis data and establish axis type and datum from the axis eproms. If no eproms are found, the behaior defaults to
X=BS, Y=BS,Z=FZ types.RP=Rack and Pinion stage, BS=BallScrew stage, RPTheta=Rack and pinion Rotary
(Theta) stage, BSTheta=BallScrew Rotary (Theta) stage. The alternative form of this command allows the user
to specify each axis type individually. This command may take a second or two to set the defaults and then some
additional time forthe RESET.
Axis Types#:

1 =BS Axis Type

2=LS Axis Type

3 =RP Axis Type

4 =Rotary (Theta) Axis Type

S=FZaxistype Z - Focus Axis type (40um/Motor Rotation, 100um fine focus)

6 =7 - Focus Axis type (50um /Motor Rotation)

7="7-Focus Axis type (80um/Motor Rotation, 200um fine focus)
The standard BS stage systemis equivalent to

Axisl_Type=1, Axis2_Type=1, Axis3_Type=5
DEFAULTS BS <=>DEFAULTS 115

If there are no errors, a positive reply of “:A” will be sent.
DEFAULTS BS<cr>

:A<eol> (long delay after :A to set data and reset control)
RESET

Command: EINDEX

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

Seealso:

EINDEX [axig+]] [axig+]] [axig+]]

X-Y-Z-

Yes

This command s used for motor drivers with encoders installed. It actives amode where by an active index line
(XYZ) will cause the current encoder position to be overriden by the value in EINDEXPOS (see also
EINDEXPOS). Normally an active index will only cause the encoder position to be captured into the latch
buffer, but otherwise does noteffect the current click counts. With EINDEX activated, this will cause the current
encoder clicks to be wiped outduring an active index pulse and replaced by EINDEXPOS. The capture into
the latch buffer occurs before the over writting of encoder clicks, soitis possible toretrieve the ELATCH
position and see where the index took place. This command does not require the ENCODER command to be
active.

Ifthere are no errors, a positive reply of “:A” will be followed by the current state

ENCODER Z+<cr>

:A X- Y- Z+<eol>

The commandin thisexample will turn on the Z-Axis encoderindexing. The nexttime the ZIndex line goes active
(low) then the zencoder position will be preloaded with the Z EINDEXPOS

EWHERE
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Command: EINDEXPOS

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:

Example:

Seealso:

EINDEXPOS [axis=positior] [axis=positior] [axis=position

X=0Y=0Z=0

Yes

This command is used for motor drivers with encoders installed. This is the value that is preloaded when the
EINDEX functionis active and an index signal is present. This command does notrequire the ENCODER
command tobe active.

Ifthere are no errors, a positivereply of “:A” will be followed by the current state

EINDEXPOS Z=1000<cr>

:A 0.0 0.0 100.0<eol>

The command in this example will set the EINDEXPOS for the z-axis to 100.0 (in COMUNITS).
EINDEX, EWHERE

Command: ENCODER

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

Seealso:

ENCODER [axig+]] [axig+]] [axid+]]

X-Y-Z-

Yes

This command is used for motor drivers with encoders installed. This command tells the system to use the encoder
inputs for positional information. Normally positional information is obtained from stepper motor steps, butin
this mode the information from the encoders overrides the step count data. You can observe the numbers
changing on the display when you physically move the stage with this command on. Evenif this command s off
foraperticular axis the encoder data canbe viewed using the EWHERE command.

Ifthere are no errors, a positivereply of “:A” will be followed by the current state

ENCODER Z+<cr>

:A X- Y- Z+<eol>

The command in this example will turn on the Z- Axis encoder for positional data.

EWHERE

Command: ENCODERNM

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

Seealso:

ENCODERNM [axis=nm [axis=nm [axis=nm

X=1000 Y=1000 Z=500

Yes

This command is used for motor drivers withencodersin stalled. This commandisused to scale the encoder clicks
toreal units. Enter the encoder click size in nanometers. Range { Min=0, Max=65535}

Ifthere are no errors, apositivereply of “:A” will be followed by the current state

ENCODER Z=100<cr>

:A 1000 1000 100<eol>

The command in this example will change the Z encoder scale to 100nm per encoder click.

EWHERE
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Command: EHOLD

Shortcut:
Format:

Default:
Persistent:
Function:

Reply:

Example:

Seealso:

EHOLD [axiq+]] [axid+]] [axig*]]

Power up defaults is X- Y- Z-

No

This command is used for motor drivers with encoders installed. This command tells the system to Hold/freeze
anencoder axis input. Any encoder clicks occuring during ahold will be ignored.

Ifthere are no errors, apositivereply of “:A” will be followed by the current state

ENCODER Z+<cr>

:A X- Y- Z+<eol>

The command in this example will hold the current Z-Axis encoder position.
ENCODER,EWHERE

Command: ELATCH

Shortcut:

Format:
Default:
Persistent:
Function:

Reply:

Example:

Seealso:

EL

ELATCH [axig [axis] [axis]

Power up defaultis 00 0

No

This command is used for motor drivers withencoders installed. This commandis used toretrieve the current latch
buffer. Thisis the value/position of the encoder when the last Index bit was activated. If no axisis given all axis
arereturned.

Ifthere are no errors, apositivereply of “:A” will be followed by the current state

ELATCH Z<cr>

:A 1.0<eol>

The command in this example fetched the encoder latch buffer and it was latched at position 1.0 (in
COMUNITYS).

ELATCHSEND
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Command: ELATCHSEND

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

Seealso:

ELATCHSEND [axig+]] [axig+]] [axig+]]

Power up defaultis X- Y-Z-

No

This command sets up the system to automatically send the encoder latch postion whenever a specific encoder
index becomes active. The Encoder X YZIndex pins on the Controls connector cause the encoder system to latch
(Capture the currentencoder position into alatch buffer). This command then transfers the latch buffer data to
the PCasycronously inbinary fomat. The Latch of the encoder position occurs even if thiscommandis notactive,
sothe data could also be monitored by polling the ELATCH buffer. The transferis in binary and always starts
with an axis byte (XELatchHexTx, YELatchHexTx, ZELatchHexTx), then 4 bytes of data LSByte first, ...., MSByte last.
This functionis active only in High-Level ASCIImode asit would interfere with low-level binary transfers. All

ASClIbytes start with MSBit=0, all special binary transfers start with abyte thathas MSBit=1.

XELatchHexTx, 0x84
YELatchHexTx, 0x85

ZELatchHexTx, 0x86

Ifthere are no errors, a positivereply of “:A” will be followed by the current state

ELATCHSEND Z+<cr>

:A X- Y- Z+<eol>

The command in thisexample will turn onthe Z- Axis ELATCHSEND function. Eveytime the Z-Index becomes
active the system will latch (capture the encoder position into the latch buffer) and send it to the PC (in
COMUNITS). The Data stream should look like '0x86 ZByte(0, ZByte1,ZByte2, ZByte3'
AUTOWHERE

Command: EOL

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

EOL [nn][mml<cr>

EOL=0D=<cr>

Yes

This command allows you to set/retrieve the end of line EOL byte or bytes. nn and mm are hexadecimal numbers. for example
0D/<cr> or Oa/<n> or a combination 0DOA <cr><n> to set a new EOL sequence.

Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.

EOL<cr>

:A OD<eol>

Inthisexample, the EOL is 0x0OD.

Command: EOM

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

EOM[ON][OFF]

Power up default OFF

No

This command will retrieve or set the End of Move (EOM) sending. If ON a single byte EndOfMoveHexTx=0x80 will be sent
when the motion has completed . The function is only valid while in High-Level ASCII mode.

Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.

EOM ON

:A ON<eol>

In this example, the EOM sending is turned on. At the completion of all commanded moves the byte 0x80 will be sent to
the PC.
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Command: EPROM (CAUTION)

Shortcut:
Format:
Persistent:
Function:

Reply:
Example:

See also:

EPROM Addresg Valug]

Yes (you're changing the Eprom data)

This command will retrieve or set an eprom value ata specific address . The address is the byte offset within the eprom memory,
the value returned or set is 4 bytes long consisting of byte address to byte address + 3. Becareful with this command as it is
possible to really cause server problems if you set a value incorrectly. The EPROM is used to store all parameters that are

persistant after a power cycle. This command is used mainly to back up the parameters and restore them. It is more efficient
to use the EPROMREAD and EPROMWRITE commands, as they operator on a block of data at a time.

Ifthere are no errors, the positive reply “:A” will be sent followed by the eprom value.
EPROM 10<cr>

:A 10: 00112233<eol>

AXISREAD,AXISWRITE,EPROMREAD,EPROMWRITE

Command: EPROMREAD

Shortcut:
Format:
Function:

Reply:
Example:

See also:

EPROMREAD Axis#
This command will retrieve the block of data for the given axis. Axis is in the range of 0, 1, 2, 3 where O=base data,

1=Axis1, 2=axis2, 3=axis3. The data is sent back in hex format AABBCC.....<eol>. every two characters is a byte of data.
The block size will not exceed 256 complete bytes.

Ifthere are no errors, the positive reply “:A” will be sent followed by the datain ascii hex format
EPROMSIZE1

:A 00112233445566778899...<eol>

In this example, Axis1 (X-Axis) eprom data is sent back.

AXISREAD,AXISWRITE,EPROMWRITE

Command: EPROMWRITE (CAUTION)

Shortcut:
Format:
Persistent:
Function:

Reply:
Example:

See also:

EPROMWRITE Axis#

Yes

This command will set a block of EEPROM data into the controller for the given axis. Axis is in the range of 0, 1, 2, 3 where
O=Dbase data, 1=Axis1, 2=axis2, 3=axis3. The responce will indicate the number of binary data bytes it expects you to send.
This should be the same size as the EPROMRead command for the given axis. NOTE: this violates the standard
communication protocol. you must send x bytes of binary data immediately after this command. The controller will wait
indefinately for the data.

Ifthere are no errors, the positive reply “:A” will be sent followed by the epromsize.

EPROMSIZE3

:A 256<eol>

Send 256 bytes of binary data.

In this example, Axis3 (Z-Axis) eprom data is waiting to be received by the controller..

AXISREAD,AXISWRITE,EPROMREAD
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Command: EPULSES

Shortcut:
Format:
Function:

Reply:

Example:

Seealso:

EP

EPULSES

This commandis used for motor drivers with encoders installed. This command returns the currentencoder pulse
count forall axes. This valueis raw and not converted into any units

Ifthere are no errors, a positive reply of “:A” will be followed by the current position

EPXYZ
:A 100200 300

ENCODER, EWHERE

Command: EWHERE

Shortcut: EW

Format: EWHERE [axig] [axis] [axis]

Function: ~ This command is used for motor drivers with encoders installed. This command returns the current encoder
position of the motor for the axis specified. (if blank all axis' are returned) in COMUNITS units

Reply: Ifthere are no errors, a positive reply of “:A” will be followed by the current position, in current
COMUNITS (MM, UM, UM1, UMO1, NM, INCH)
Forthisexample assume: X=1.234567mm Y=7.654321mmZ=0mm from the origin.

Example: EWXYZ
:A 1.234567 7.654321 0.0 (with COMUNITS=MM and DECIMAL ON)

Seealso: ENCODER, WHERE, COMUNITS, DECIMAL.

Note: the orderof the X, Y, and Z’s specified in the EWHERE command, is the order in which they are returned.
Thereporting precision of the EWHERE command can be changed with the COMUNITS command and the
Setup Control Commands (below). If fractional decimals cannot be handled by the user’s software, use the
appropriate COMUNITS (UM 1=> 1=100nanometer) and set DECIMAL=0FF.

Command: HALT

Shortcut ~ \(the backslash character)

Format:  HALT

Function:  Thiscommand will stop all active motors.

Reply: Ifthere are no errors, a positive reply of “:A” will be returned. If the “HALT” command s given while a
commanded move isin motion the controller will reply with the : N-21 error.

Example:

HALT
A
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Command: HERE

Shortcut:
Format:
Default:
Function:

Reply:

Example:

H

HERE axis=position[axis=position [axis=position

Power up defaultis 0, 0,0

Assignthe specified number to the axis’s current position buffer. The unit of measurementis in COMUNITS
(see COMUNITYS). This defines the current position to be a specific distance from the origin (0), 1.e., the origin
may change.

Ifthere are no errors, the positive reply “:A” will be sent back from the controller.

HX=10Y=43.21Z

:A<eol>

Ifthe COMUNITS is mm, then the X position will change to 10.0mm from the origin, Y will change to43.21mm,
and the Z will be zeroed. The display mmediately shows the new values (The display is governed by UNITS
which maybe different from COMUNITS)

Command: HOME

Shortcut:
Format:
Function:

Reply:

Example:

! (theexclamation pointcharacter)

HOME [axiq+]] [axig+]] [axig+]]

Move specified axis motors toward their physical limitswitch. When the limit switchis reached, the motors turn
around and move away from the switches adistance of HOMEDIS, The motors thenreapproach the limits at
aslow speed. This greatly improves the accuracy of the home position and is independant of the system speed.
The completion of the home command causes the internal machine coordinate system to be preset with either
the STROKEMINUS or STROKEPLUS values (see MACHINEWHERE). The HOME command uses the
LIMITSW+-bits todetermine if limit sensors exist. If the limit sensor exists in the direction requested then the
homeis performed normally. If the limit sensors are not present, there is no motion, but the internal machine
coordinate is preset with the STROKEPLUS or STROKEMINUS and with SOFTLIMITS enabled only
motionin the oppositedirectionis permitted. Note: The current position bufferis notzeroed or changed; use the
HERE or ZERO command to set a specific axis to zero, if desired. Whether the move is toward the upper or
lower limit switch depends on the [+]. The default motionis for X- Y- (Home the XY axis only toward their
negative limitswitches), but this can be overridden with X+ Y+ and send the stage to the upper limits instead.
youcanalsoincludeZ, butif nolimits are present only the presetting of the machine coordinates are performed.
ifatall possible, itis agoodideato move z-axis up first, thus avoiding any potentional interferances, then HOME
the XY stage. [f SOFTLIMITS are enabled, they will be active after this command. If the STROKEMINUS
or STROKEPLUS are changed another home mustbe performed for the new values to take effect.

Apositivereply of “:A” is sent back when the command is received correctly. Reception of the reply does
not mean the end of execution, and the command STATUS can be used to determine if the moves have
been completed.

Home<cr>

:A<eol>

The X and Y axis motors will start moving towards their lower limits switches. A HALT command can stop
the motors.
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Example: HomeXY+<cr>
:A<eol>
The X axis willhome toits negative limit, the Y axis motor will home toits positive limit switch. A HALT
command can stop the motors.
Example: Home X+<cr>
:A<eol>
The X axis willhome toits positive limit. A HALT command can stop the motors.

Example: HomeZ-<cr>
:A<eol>
Assuming no limits sensors with the z-axis and SOFTLIMITS Z+ (enabled), the z axis machine coordinate
willbe present to the Z-STROKEMINUS value and only motion in the Z+ direction will be permitted (up
tothe STROKEPLUS position). Tomove beyond the STROKE limits, SOFTLIMITS mustbe disabled

Note: The stage will be positioned at the limit switches at the completion of this command. Only subsequent
commands to move the stage away from the limits will cause motion.
Seealso: STATUS

Command: HOMEDIS

Shortcut:

Format: HOMEDIS [axis=distancé [axis=distancé [axis=distancé

Persistent:  Yes

Function: ~ This will specify the amount of motion away from the home sensor for more accurate positioning.
Reply: A positivereply of “:A” is sent back with the current settings.

Example: HomeDis Y=0.5<cr>
:A<eol>
The X and Y axis motors will start moving towards their lower limits switches. A HALT command can stop
the motors.

Seealso: HOME
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Command: IIC, IICX, IICY, IICZ, IICXYZ

Shortcut:
Format:
Persistent:
Function:

Reply:

Example:

HCIX][Y][Z][XYZ] Addres§CMD [Data]]
N/A
Command [ICX, IICY, IICZ, IICXYZ are exactly like command IIC, with the position in current COMUnits
sentback after the result of the [IC command. This allows direct communication with an IIC accessory. CMD
high nibble should indicate the number of returned bytes (independant of the number of data bytes sent).
Becareful as many of the internal/external devices use this IIC bus (joystick IIC, Display IIC, internal eeprom,
etc).
CMD Examples:

CMD=0x00->0x0F=>return 0 bytes,

CMD=0x10->0x1F=>return one byte,

CMD=0x20->0x2F=>return two byte,
A positivereply of “:A” is sent back after the command is received. Address and CMD are sent to IIC
slace processor. Followed by any return bytes. If there is an error in communicating with the device an

'Error'isreturned indicating acommunication problem or wrong address.

IIC 1211645

:A 255<eol>

The Command 161is sent to [IC address 121 followed by data 45. since the CMD high nibble is 0x10 one
byte is expected to be return and the value read from the IIC bus is return.

Command: INBIT

Shortcut:
Format:

Function:

Reply:

Example:

INBIT1
INBIT2
INBIT3
This command will get the state of the specific input bit. Input bits are shared with (XYZ) index pins on the controls

connector. These Bits are active low. ON=0vdc, OFF=5VDC. You should not drive these pins if you are using the
windowing mode (see WMODE, WINTERVAL, WSIZE) as this mode will drive the bits.

Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.

INBIT1<cr>
:A ON<eol>
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Command: JERK

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

Seealso:

JERK[Pulseg

250

Yes

This command sets the JERK (const value) in pulses / SecSecSec. The value is an integer between 1 and
30,000.Itis the third derivative of position with respect to time. or the second derivative of speed with respect
totime. and the firstderivative of acceleration. Itis the rate of change of acceleration withrespect to time. It sets
the slope or ramp of the acceleration, thus controlling the ramp of the forces applied to the stage and specimen.
The control has a very advanced position, SPEED, ACCEL, JERK algorithm. The acceleration is ramped
similaily tothe speed. The acceleration starts at zero and is changed in units of JERK (see ACCEL and SPEED)
toapeak ormaximum ACCEL. then the acceleration is decrease (-JERK) back down to zero at the same time
the maximum speed is obtained. This means that there is minimum forces at take off (startspeed) and at the
approach of max SPEED. the process is reversed during the slow down or deacceleration on the approch to
the final destination. The SPEED profileis like an S-Curve opposed t oa simple traposodal curve.

Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.

JERK 250<cr>

:A 250<eol>

WHERE, SPEED,ACCEL

Command: JOYSTICK

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

J

JOYSTICK [X+][Y%][Z4]

X+Y+7+

Yes

This command enables (+) or disables (—) the input from the default manual control device for the axis
(joystick, knob, buttons). The command state is remembered after power down.

Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.
JX+Y+Z-<cr>

A X+ Y+ Z-<eol>

The above command enables the default X and Y joystick control and disables the Z control knob.

Command: JSINV

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

Seealso:

JSINYV [axid+]] [axig+]] [axig+]]

X-Y-Z-

Yes

This function will invertthe XY joystick or Zrotary encoder input and Z-buttons. This allows for the invertion
of user controls.

Ifthere are no errors, apositivereply of “:A” will be followed by the current state

JSINV X+ Z+<cr>

:A X+ Y- Z+<eol>

The command in this example will invert the X- Axis joystick control and the Z- Axis rotary encoder control
JSPos
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Command: JSPOS

Shortcut:
Format:
Default:
Function:

Reply:

JSPOS

By sampling powerup defaultis 0,0

This command will quary the currentjoystick position. Itreturns a value between - 100 and 100, with O being
atrest. On power up the controller samples the joystick position and this becomes the rest position. any deflection
fromthislocationis the jspos.

Ifthere are no errors, a positive reply of “:A” will be followed by the current state

Example: JSPOS<cr>

:A 25 -100<eol>
The current position (X,y) of the joystick.

Command: JSROTSCALE

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:

Example

JSROTSCALE [new scal¢

2

Yes

This command changes the scale of the Zrotary encoder user input. Larger number means each z rotational
encoder click will produce a large motion. The new scale value canbe 1 to 20.

If there are no errors, a positive response of “:A” will be sent followed by the current state.

JSROTSCALE 4<cr>
;A d<eol>

Inthisexample the JSROTSCALE will be change to 4. Eachencoder click starts with 4 as the distance to travel. Note:
the side slide switch as cause this number to be scaled.

Command: JSSPD

Shortcut:
Format:
Persistent:
Function:

Reply:

Example:

JS

JSSPD axis=speedaxis=speedl[axis=speed

Yes

This command sets the relative motor speed for maximum deflection of the joystick to the value specified. (see
SPEED) Speed s setin COMUNITS per second. The side slide switch allows for 3 addition 1 1/2 1/4 of this
value settings. The turbo button allows for a speed of 1/2 the SPEED command value for full deflection.
Ifthere are no errors, the positivereply “:A” will be sent back from the controller. The query reply tells you
whatthe current JSSPD is

JS 10000
:A 10000<eol>
(10,000 pulses per second max joystick speed)
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Command: LIMITS

Shortcut:
Format:
Function:

Reply:

Example:

LIMITS

This command gets the current limits state. The value returned as an ASCII number should be interpreted as
binary number thatrepresents each limitswitch bitas follows:

BitO=Xpositive Limit

Bit1=Xnegative Limit

Bit2=Y positive Limit

Bit3 =Y negative Limit

Bit4=Zpositive Limit

Bit5=Znegative Limit

Only motion away from an active limit switch will be successful.

Ifthere are noerrors, the positive reply “:A” will be sent back from the controller with the current limits
switchsettings.

LIMITS<cr>

A 10

Inthisexample, the return value 10dec =00001010 binary =>Byte.1=1 and Byte.3=1. This means the X
and Y lower limits are active. Only XY positive motion will be realized.

Command: LOWI

Shortcut:
Format:
Persistent:
Function:
Reply:

Example:

See also:

LOWI [axist] [axist] [axist]

Yes

This command enables (+) or disables (-) low currunt (I)

Ifthere are no errors, the positive reply “:A” will be sent back from the controller.

LOWIX-Y-Z+

‘A

This example turns low currentonin Z-axis only.
POWER

Command: MANDATE

Shortcut:
Format:
Persistent:
Function:
Reply:

Example:

See also:

MANDATE<cr>
Yes

This command will quary the system for the controller serial number.
Ifthere are no errors, the positivereply “:A” will be sent followed by the serial number.

MANDATE<cr>
;A 123<eol>

SERNUM
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Command: MOTCTRL

Shortcut:
Format:
Persistent:
Function:

Reply:

Example:

See also:

MC

MOTOCTRL [axist] [axist] [aXist]

No

Thiscommand enables (+) ordisables (-) the controller’s ability to control the motor of a certain axis. The motor
control voltageis setto zero. The electronics of the controller will effectively disengage the motor, however, it
should be noted that there will still be a small detent force assoctiated with the stepper motors. If equipped with
encoders, they can still be read and monitored for positional information.

Ifthere are no errors, the positive reply “:A” will be sent back from the controller.

MCX+Y+2Z-

A

This example shows that the X and Y motor control is enabled, but disables the Z motor control.
POWER

Command: MOVE

Shortcut:
Format:
Default:
Function:

Reply:

Examples:

Seealso:

M

MOVE axis= position[axis= position [axis= position]

power up defaultis 0, 0,0

Move one or more axis motors to an absolute position. The unit of measurementisin COMUNITS. If no

positionis specified, a position of O (the origin) is assumed.

Apositivereply of “:A” is sent back when the command is received correctly. Reception of the reply does
notmean the end of execution, and the command STATUS can be used to determine if the move has been
completed.

M X=1234 Y=43217Z
:A

The controller will move the X-axis to position 1234 units from the origin using the maximum set speed (see
SPEED). Simultaneously, it will move the Yaxis to position4321 units, and the Z-axis to the zero (0) position.
During this movement, the Joystick and Encoder inputs will be locked-out and cannot alter the target positions
entered. The motors will stop when they have reached their target or when their limit switchis encountered. To
stop the motors during a serial MOVE command, use the HALT (\) command.

STATUS,HALT
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Command: MOVREL

Shortcut:
Format:
Function:

Reply:

Examples:

Seealso:

R

MOVREL axis=distancdaxis=distancé [axis=distancé

Move one ormore axis motor adistance relative fromits current position. This command is very similar to the
MOVE command. The unit of measurementis also in current COMUNITS (see COMUNITS)

A positivereply of “:A” is sentback when the command is received correctly.

Reception of the reply does not mean the end of execution, and the command STATUS can be used to determine
if the move has been completed.

RX=1234Y=-3217Z

:A<eol>

The controller will move the X-axis arelative 1234 units in the positive direction at the maximum set speed (see
SPEED). Simultaneously, the Y-axis willmove 321 units in the negative direction, while the Z-axis willnot move
atall. During this movement, the Joystick and Encoder input will be locked-out and cannot alter the target
positionsentered. The motors will stop when they have reached their target, orif their limit switchisencountered.
To stop the motors during a serial MOVREL command, use the HALT (\) command.

STATUS,HALT

Command: MWHERE

Shortcut:

Format:
Default:
Function:

Reply:

Example:

MW

MWHERE |[axig] [axig] [axis]

Not valid until aftera HOME.

This command is used to get the machine coordinate system. This is the coordinate system fixed relative to a
limit sensor. A home mustbe preformed before this value is valid. Once ahome has been completed fora
givenaxis, this corrdinate system does not change even if youissue a HERE or ZERO command and
change the origin.

Ifthere are no errors, apositivereply of “:A” will be followed by the current state

MWHERE X<cr>
:A 10.0 <eol>
The command retrieves the X axis machine coordinate. Note the units are in COMUNITS.

Command: NMPERREV

Shortcut:
Format:
Default:
Persistent:
Function:
Reply:

Example:

NMPERREYV J[axis=] [axis=] [axis=]

X=2000000 Y=2000000 Z=40000

Yes

This command is used for linear axis' to scale the stepper motor rotation into linear motion in nanometers.
Ifthere are no errors, apositivereply of “:A” will be followed by the current state

NMPERREYV X=1000000<cr>

:A 1000000 2000000 40000<eol>

The command in this example will change the nanometers perrev of the x axis to 1,000,000nm=1mm. thisis
the correct setting for a x axis ballscrew with Imm pitch. This value is used to the motor steps into real units
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Command: NOIDDELAY

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:

Example:

Seealso:

NOIDDELAY (Requires additional Solenoid hardware)

3000

Yes

This command s for controllers equipped with asolenoid driver. The function sets the amount of time in
milliseconds the solenoidis active for.

Ifthere are no errors, a positive reply of “:A” will be followed by the current state

NOIDDELAY 1000 <cr>
:A 1000<eol>

In this example the solenoid on time is set to 100ms = 1 second.
SOLENOID

Command: ORIGIN

Shortcut:
Format:
Function:

Reply:

Example:

Seealso:

ORIGIN [axig| [axig] [axis]

This command will retrieve the position of the origin of the user corrdiante systemrelative to the Machine
Coordinate system. This value changes when aZERO or HERE cammand changes the user coordinate system.
Note units are in COMUNITS

Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.

ORIGIN X<cr>

:A 9.56<e0l>

The current origin of the user coordinate system relative to the machine coordinate systemis 9.56 in the x
axis (units as per COMUNITYS)

MWHERE, WHERE,HERE,ZERO

Command: OUTBIT

Shortcut:
Format:

Default:
Function:

Reply:

Example:

OUTBIT1[ONJ[OFF]
OUTBIT2[ON]J[OFF]
OUTBIT3[ON]J[OFF]

Power on defaultis ON =>0VDC on output pin

This command will set or retrieve the state of the output bits (CONTROL port pins). These Bits are active low.
ON=0vdc, OFF=5VDC. These pins have alimited drive capability. There should only be 1 TTL load per pin.
Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.

OUTBIT1 ON<cr>
:A ON<eol>
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Command: POWER

Shortcut:
Format:
Function:

Reply:

Example:

Seealso:

POWER[ON]J[OFF]<er>

This command will turn power On or OFF. Power on/off only turns power off to the display and motors. The main power is
stillapplied and you can still comunicate with the control. If you try to move and axis you geta power off error. Note that POWER
ON does not generate areset. During a POWER OFF state the motors maybe moved and position lost. If equipped with encoders
they are still powered and monitored.

Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.

POWER OFF
:A OFF<eol>

In this example, the power is turned off. All power to the motors are removed and displays turned off.

MOTCTRL to turn off just one axis.

Command: POINT

Shortcut:
Persistent:
Format:
Function:

Reply:
Errors:
Examples:

Seealso:

Yes

POINT PointNumber:[[X=PositionX] [Y=PositionY] [Z=PositionZ]]

Store or retrieve one of the 16 internally stored Point Position (X'YZ). PointNumber must be in the range of
[0, 15]inclusive. The position are given in the COMUNITS. They are stored internally as machine
coordinates, whichis independant of the current user/working coordinate system. for example, POINTGO
Owill always go to the same physical location. A change to the user coordinate system will change the return
numbers, but the absolute machine position will not change. The system should be HOME 'd before usage
as the machine coordinate systemisrelative to the limit switch and ' HOME ' establishes these positions after
areset or power up.

Ifthere are no errors, the positivereply “:A” will be return.

PositionX PositionY PositionZ

:N-3 Missing parameter

:N-4 parameter out of range

POINT 1:123.0 456.0 789.0  //set point position 1

:A 123.0 456.0 789.0 //the current point position 1

PointBttn, PointGo, PointSet, PointSize

Command: POINTBTTN

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

See also:

POINTBTTN[ON][OFF]<cr>

ON

Yes

This command will turn ON/OFF the external point tag/goto button functionality. When ON, the Point Button has two functions,
either goto the next tagged point or save the current position into the current point. By pressing and releasing the point button
(within 3 seconds), the system will move to the next tagged point. Holding down the point button for more than 3 seconds will
record the current position into the next point (no motion).

Ifthere are no errors, the positive reply “:A” will be sent followed by the current state.
POINTBTTN OFF<cr>

:A OFF<eol> In this example, PointBttn is disabled.

Point, PointGo, PointSet, PointSize
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Command: POINTGO

Shortcut:

Format: POINTGO [PointNumber]

Function: ~ Goto one of the 16 internally stored Point Position (XYZ). PointNumber mustbe in the range of [0, 15]
inclusive. If aPointNumber is not given, the system goes to the next PointNum. At the end of buffersize, the
Index is automatically reset to zero

Reply: Ifthere are no errors, the positivereply “:A” will be return.

Errors: :N-3 Missing parameter
:N-4 parameter out of range

Examples: POINTGO 0

A //moves to point 0
Seecalso:  Point, PointSet, PointSize

Command: POINTSET

Shortcut:

Persistent:  Yes

Format: POINTSET [PointNumber]

Function: ~ Setthe PointNumber to the current location. If aPointNumber is not given, the system sets to the next
PointNum. Atthe end of buffersize, the Index is automatically reset to zero

Reply: Ifthere are no errors, the positivereply “:A” will be return.

Errors: :N-4 parameter outof range

Examples: POINTSET 0

A //set the internal point 0 to the current location
Seecalso:  Point, PointGo, PointSize

Command: POINTSIZE

Shortcut:

Persistent:  Yes

Format: POINTSIZE [Size [LastPointNumber]]

Function: ~ Get/Setthe size of the point buffer. When the point number exceeds the size itis automatically reset to zero
(A zerobasedring buffer). If the LastPointNumber is given, then then internal LastPointNumberis preset to
this value. Keep in mind, the next operation will be on the NextPointNumber not this one.

Reply: Ifthere are no errors, the positivereply “:A” will be return.

Errors: :N-4 parameter outof range

Examples: POINTSIZE 10 1
(A 101 //the RingBufferSize=10, LastIndex=1

Seealso:  Point, PointGo, PointSet



Section I Conix Research, Inc. High-Level Format

Command: RDSBYTE
Shortcut:  RB
Format: RDSBYTE axis[axis] [axig]
Function:  Requests the axis Status Byte. The number is one byte, which can be broken down into 8 bits that represent
the followinginternal flags:
Bit0: 0=No commanded move is in progress. 1 = A commanded move is in progress. This bit
is synonymous with the STATUS command. If the bitis set, then STATUS
returns ‘B’, otherwise STATUS returns ‘N’.
Bit 1: O=servois OFF. 1=servois ON.
Bit2: O=motor phases are turned OFF. 1=motor phases are turned ON.
Bit3: 0=Joystick/Knobdisabled, 1 =Joystick/Knob enabled
Bit4: 0=Motor notramping, 1 =Motor ramping
Bit5: 0=Rampingup, 1=Ramping down
Bit6: Upperlimitswitch: 0=Not Active, 1 = Active
Bit7: Lowerlimit switch: 0=Not Active, 1 = Active
Reply: <byte as hexadecimal>

Examples: RB X
:<0x8A>
RBXY
:<0x8A><0x02>
The X axis value 0x8 A means the following:
B7:1- Axisisatlowerlimit
B6:0- Upperlimitswitchnotactive
B5:0-Rampingdowniframping
B4:0 - Notramping
B3:1-Joystickisenabled
B2: 0 - Motor power is off.
B1:1-Servoison
B0: 0-No commanded move is in progress

Seealso: RDSTAT

Command: RDSTAT

Shortcut: RS

Format: RDSTAT axis[axig] [axig]

Function: Same as RDSBYTE, exceptthe dataisreturned in ASCII integer format.

Examples: RS X
:A 138<eol>
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Comman

d: RDSTAT2

Shortcut: RS2
Format: RS2 axis[axis] [axi9]
Function: ~ Second form of byte status. Addition Axis bits. current state bits not saved in eprom.

BitO:
Bit1:
Bit2:
Bit3:
Bit4:
Bit5:
Bit6:
Bit7:

1=>Hardware present, 0=no axis hardware

1=>Power on, 0O=Power Off

1=>Homed, O=nothomed since lastreset (no softlimits, nolincomp)
1=>spin on, O=spin off or 0

I=>unidir active bit, 0=>not currently active

ELatchSendBit Auto sendIndex

ELatchActBit Send Encoder Latch Bit 1 =>need to send latch data
AutoWhereBit, Auto send Where

Examples: RS2Y

BO:
B1:
B2:
B3:
B4:
B5:
Bé6:
B7:

;A 3<eol>

1=>Hardware present

1=>Power on

O=>nothomed since lastreset (no softlimits, no lincomp)

O=spinoffor0

O0=>notcurrently active

0=>No ELatchSendBit Auto send Index

0=>No ELatchActBit Send Encoder Latch Bit 1 =>need to send latch data
0=>No auto where send

Command: RESET, REMRES

Shortcut:
Format:
Format:
Function:

ALT[255] B or OxFF 0x52

RESET

REMRES

This command causes the controller to do a software reset. Upon receiving this command the interface will

restart from apower up condition, which will reset the other modules. This command accomplishes the same

Reply:

Example:

task as if interface reset button is pressed.
Ifthere are no errors, a positivereply of “:A”, followed by the startup sequence.

RESET<cr>
:A<eol>
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Command: SAVEDEFAULTS
Shortcut:
Format: SAVEDEFAULTS

Function:  The purpose of this command is to save the current state variables into the controller eprom and axis epproms. Most
settings are saved as they are changed, but some are not. Ex speed and stspeed are not saved when they are changed.

Reply: If there are no errors, a positive reply of “:A” is sent back.
Example: SAVEDEFAULTS<cr>
:A<eol>

Inthis example, the controller saves the state including speeds into it's internal eeprom. The axis values are
alsoupdated to the current state.

Command: SCANH

Shortcut:

Format: ~ SCANH RowsColumns

Function:  The purpose of this command is to scan the stage in the horizontal direction. Prior to this command, the stage must be
moved to the reference point. As defined by:
Ref X = Edge of first column
Ref Y = Center of first row.
The scan starts from the current location and is defined by motion in the X axis
Xmotion = Columns*XPitch
During the Motion, The outbit] becomes active during the x motion.
At the end of the X Motion the Y axis moves YPitch amount. Outbit2 becomes active during the Y motion. This is
repeated for each Row.
This command overrides WINTERVAL X=XPitch. you must manual enable WMODE X+ if you want the XIndex to
trigger.

Reply: If there are no errors, a positive reply of “>A” is sent back.

Example: SCANH 10 20<cr>
:A<eol>
Inthisexample, the stage will start scaniing X travel =20*XPitch (from the SETSCAN) and the Y travel =
10* YPitch. Use STATUS to monitor completion.

Seealso:  SETSCAN, WINTERVAL, WMODE,SCANV

Command: SCANV
Shortcut:
Format: ~ SCANV RowsColumns
Function:  The purpose of this command is to scan the stage in the Vertical direction. Prior to this command, the stage must be
moved to the reference point. As defined by:
Ref X = Center of first Column.
Ref'Y =Edge of first row
The scan starts from the current location and is defined by motion in the Y axis
Ymotion = Rows*YPitch
During the Y Motion, Outbit] becomes active during the Y motion
At the end of the Y Motion the X axis moves XPitch amount. Outbit2 becomes active during the X motion. This is
repeated for each Column.
This command overrides WINTERVAL Y=YPitch. you must manual enable WMODE Y+ if you want the YIndex to trigger.
Reply: If there are no errors, a positive reply of “:A” is sent back.

Seealso:  SETSCAN, WINTERVAL, WMODE, SCANH
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Command: SERNUM

Shortcut:
Format:
Function:
Reply:

Example:

Seealso:

SERNUM [axis] [axis] [axisS] [Axis#]

This command will quary the system for the serial number of a specific axis. If no axis is given, the serial number of the
controllerisreturned. You may also use just an axis number (1=Axis1=7X?,2=Axis2=?Y?,3=Axis3=727)

If there are no errors, the positive reply “:A” will be sent followed by the serial number(s).

SERNUM«<cr>
;A 123<eol>
MANDATE

Command: SERVO

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:
Example:

Seealso:

SERVO [axist] [axist] [axist]

X-Y-Z-

Yes

This command is used for motor drivers with encoders installed. It will turn the servo on or off. Withthe SERVO
on, the display and positional information will reflect the current enocder clicks not the number of stepper motor
steps. When motor is not running and the motor shaftis moved externally, internal software will try to move the
motor back to original position. The activation distance is the minimum encoder clicks, which the motor driver has
tobe moved externally in order for the internal servo to be activated (see SERVONULL to set activation distance).
Forexample, if SERVONULL is programmed to be 10, then the motor should be turned atleast 10 encoder clicks
before the servo system activates.

If there are no errors, a positive reply of “:A” is sent back.

SERVO X+ Y+Z-

A X+ Y+ Z-

Inthe example, the X and Y axis are set to servo, the Z axis servo is turned off
SERVOGAIN,SERVONULL,SERVOSTEP

Command: SERVOGAIN

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:

Example:

SERVOGAIN [[axis=]ServoGain [[axis=]ServoGain [[axis=]ServoGairi

X=4Y=47=0

Yes

This commandis used formotor drivers with encoders installed. The SERVOGAIN valueisreally inversly related
to the gain of the servo system. The gain of the servo systemis Gain/ (2 * SERVOGAIN). The range of values
is 0to 8. Use this value to affectively turn down the Gain for a perticular axis of the servo system.

Ifthere are no errors, a positive reply of “:A” is sent back with the current settings.

SERVOGAINY=3

(A030

In the example, the Y servogain is set to 3 => (Gain for the Y axis is /2”3 or Gain/ 8). XZ are each 0 =>
Gain/ (270) =Gain/ 1 = Gain

Seealso: SERVO,SERVOSTEP,SERVONULL
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Command: SERVONULL

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:

Example:

Seealso:

SERVONULL [axis=ActivationDistancg|axis=ActivationDistancg[axis=ActivationDistancke
X=5Y=57=0

Yes

This command is used for motor drivers with encoders installed. It will set the activation distance for the servo
system, the range for this valueis 0t0255. This command works in conjuction with SERVO. When motor is not
running and the motor shaftis moved externally, internal software will try to move the motor back to original position.
The activation distance is the minimum encoder clicks, which the motor driver has to be moved externally in order
for the internal servo to be activated (see SERVO to turn ON/OFF the servo system). For example, if
SERVONULL distanceis programmed to be 10, then the motor should be turned atleast 10 encoder clicks before
the servo system activates.

If there are no errors, apositive reply of “:A” is sent back with the current settings.

SERVONULL X=10

(A1022

Inthe example, the X activation distance is set to 10, the Y and Z distances were previously set to 2
SERVO,SERVOGAIN,SERVOSTEP

Command: SERVOSTEP

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:

Example:

Seealso:

SERVOSTEP [axis=Step§[axis=Step$[axis=Step$

X=10Y=10Z=80

Yes

This command is used for motor drivers with encoders installed. The servo subsystem requires this value to be set
to the number of microsteps per encoder click. The Value must be in the range of 1 to 255. There are 40,000
microsteps per revolution of the stepper motor. This value must be accurate to <+-1 step per encoder click. To
calculate this value take the distance traveled in one rotation of the stepper motor. Determine the number of encoder
click per thatdistance and divide 40000/ encoder clicks. The servo system uses this value to estimate the number
of microsteps (+-1) to take per pulse to get to the next encoder click.

Ifthere are no errors, a positivereply of “:A” is sent back with the current settings.

SERVOSTEP X=5
tA51010
In the example, the X servo step size is 5 => (5 microsteps=1 encoder click). YZ are set to 10 each.

SERVO,SERVOGAIN,SERVONULL



Section I Conix Research, Inc. High-Level Format

Command: SERVOTIMEOUT

Shortcut:

Format: SERVOTIMEOUT [mseg

Default: 1000 (timeout after 100 milliseconds)

Persistent:  Yes

Function: ~ Thiscommand is used for motor drivers with encoders installed. This method works in conjuction to the SERVO
command. [tdefines the end of move commandbehavior. Itis the time the system tries to getinto the null position
beforeit gives up. In systems with alarge amount of oscillations the control may never get to the null positions.

Reply: If there are no errors, a positivereply of “:A” is sent back with the current settings.
Example: SERVOTIMEOUT 1000
:A 1000

Inthe example, the SERVOTIMEOUT command is set to 1000msec
Seealso: SERVO,STATUS

Command: SETSCAN
Shortcut:
Format: SETSCAN [XPitch[YPitcH]
Default: 5.05.0
Persistent:  Yes
Function:  This command sets up the parameters for the ScanH and ScanV commands.Please refer to each of these commands to
determine how the parameters are used.
Reply: Ifthere are no errors, the positivereply “:A” will be sent followed by the current state.
Example: SETSCAN 1.02.5<cr>
:A 1.0 2.5<eo0l>
In the example, the XPitch=1.0 YPitch=2.5 in current units setby COMUNITS

Seealso SCANH, SCANY, COMUNITS

Command: SPEED

Shortcut: S

Format:  SPEED axis=speedaxis=speeil[axis=speedl

Default: ~ Dependson axis type (usually set from from last axis eeprom or defaults command)

Persistent: No (current setting is not persistent, butlast axis or last defaultis, see SaveDefaults)

Function: ~ Sets the maximum speed at which the stage will move. Speed is setin COMUNITS per second. Internally this
valueis setto pulses per second. Minimum speedis 1 pulse/second. Maximum speed is =400,000 pulses/sec.
The actual maximum speed is usually less then this and dictated by the mechanical system. It should be noted that
maximum value depends on the external factors like load, motor type etc. It should be programmed with a speed
that will not cause motor stalling. For Ballscrew stages a setting of 24.0 mm/sec might be reasonable, but fora
rack and pinion stage a setting of 50 mm/sec would be more appropriate.

Reply: Ifthere are no errors, a positive reply of “:A” is sent back with current settings.

Example: S X=24.0
:A 24.0 24.0 .24
Inthe example, the maximum speed is set to 24.0 mm/sec 24.0 mm/sec .24mm/sec (assuming
COMUNITS inmm)

Seealso: SPEEDDEF,STSPEED,SAVEDEFAULTS
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Command: SPEEDDEF

Shortcut:
Format:
Default:
Persistent:
Function:
Reply:
Example:

Seealso:

SPEEDDEF [axis] [axis] [axis]

No Axis givenimplies setall

No (current setting is not persistent, but last axis or last defaultis, see SaveDefaults)
Sets the speed back to the power on default for the specific axis(s).

If there are no errors, apositivereply of “A”

SPEEDDEF X

A

In the example, the speed of the X-Axisis set to the power up defaultinitial setting

SPEED,STSPEED,SAVEDEFAULTS

Command: SPIN

Shortcut:
Format:
Default:
Function:

Reply:

Example:

NOTE:

NOTE:

@

SPIN axis=rate[axis=rate] [axis=rat€]

Power up defaultis 0, 0, 0 (all axis off)

Spin motor with the speed specified in units (see COMUNITS) per second, range is 1 to 400,000 pulses per
second in the low level hardware. This means the smallest SPIN number is the minimum stepperincreament per
second. Thiscommandisreloadable while motoris already rotating. Speedis a signed integer number. If speed
is positive, motorisrotated toward ascending numbers, and if itis negative, motoris rotated toward descending
numbers. The motor will spin without stopping. The direction can be changed without first stopping motors. In
such case motor is ramp down to starting speed and then reversed direction up to programmed speed with
internal firmware.

Ifthere arenoerrors, a positivereply is sent back. This reply does not signal the end of rotation. The status of motor
can be determined by reading the status byte (see Motor Status Byte Read).

SPIN X=10.0 Y=-.001Z

A

Inthisexample, (assuming COMUNITS is MM) the X-axis will turn at a motor rate of 10 mm per second in
the positive direction, the Y-axis atthe rate of 1 micron per second in the negative direction, and stop any spin
rotation of the Z-axis.

Tostoprotation, give a value of zero, or just the type the axis letter without an assignment as shown in the example
above, or use the HALT (\) command to stop all axes.

The HALT command will notreturn an : N-21 when stopping a SPIN command.
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Command: SOFTLIMITS

Format: SOFTLIMITS [axis+] [axis+] [axiSt]

Default:  X-Y-Z-

Persistent:  Yes

Function: ~ Thiscommandenables/actives softlimits. Softlimits are software limits thatbehave just like the limits switches.
SOFTLIMITS are OR'd with the physical switch limits. Softlimits canbe enabled or disabled, butare notactive
until ahome for the axis is performed. (see HOME). once an axs ishomed the SOFTLIMITS can be activated
ordeactivated. Use STROKEMINUS and STROKEPLUS to set the limits of travel.

Reply: Ifthere are no errors, a positivereply of “:A” will be followed by the current state

Example: SOFTLIMITS X+<cr>
:A X+ Y- Z-<eol>
The command in this example will change the X axis softlimits to enabled, when ahome is performed they
willbecomeactive.

Seealso:  STROKEMINUS, STROKEPLUS,HOME

Command: SOLENOID

Format:  soLENoID (Requiresadditional Solenoid hardware)

Function: ~ This command s for controllers equipped with asolenoid driver. The function actives the solenoid fora
period of time (see NOIDDELAY)

Reply: If there are no errors, a positive reply of “>A” is sent back.

Example: SOLENOID<cr>
:A<eol>

In thisexample the solenoidis activated.
Seealso: NOIDDELAY

Command: STATUS

Shortcut:  /

Format:  STATUS

Function:  Inquires regarding the motor status of all axes. Queries the controller whether or not any of the motors are
still busy moving following a serial command. (Move, Home, etc...)

Reply: The positive reply can come in two forms:
N - there are no motors running from a serial command
B -BUSY thereis amotor running from a serial command

Example: MOVE X=12345
‘A
STATUS
B...[..N
In this example, the command MOVE started the X-axis moving towards the position 12345. The firstand
second STATUS commandreturneda““B” showing that the motor is still busy moving towards the target. The
third time, the STATUS command returned an “N”’ signifying that the MO VE command s finished and there
isnolonger any motor movement.
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Command: STEPSIZE

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:

STEPSIZE [axis=stepsize[axis=stepsizE[axis=stepsizk

X=2Y=27=2

Yes

This command changes the stepper motor step size in multiples of 1/40000 steps per rotation. The stepper
motors have a maximum of 40,000 microsteps per rotation. The STEPSIZE change the size of one step in
multiple units of 40000/ rev. The Number of microsteps per revolution is 40000/ STEPSIZE. For example,
aSTEPSIZE setting of 2 means there are 20,000 steps per rotation. The range of values for STEPSIZE is 1 to
255. A setting of 2 with a2mm pitch ballscrew will mean a stepsize of 2mm/20000=.000Imm=.1um.
Ifthere are no errors, a positivereply of “:A” will be followed by the current state

Example: STEPSIZE X=10<cr>

:A 10 2 2<eol>
The command in this example will change the X STEPSIZE such that the X axis will have 4000 steps per
rotation.

Command: STSPEED

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:

Example:

Seealso:

STSPEED axis=stspeedaxis=stspeefi[axis=stspeel

Depends on axis type (usually set from from last axis eeprom or defaults command, see SaveDefaults)

No (current setting is not persistent, but last axis or last defaultis)

Sets the start/minimum speed at which the stage will move. This command s similar to SPEED command with
the exception of being the starting speed of acceleration. When motors are moved they will start moving with
programmed STSPEED, accelerate until programmed top SPEED isreached. STSPEED<=SPEED. if you
attemp to set STSPEED above SPEED it will be trucated to speed. [f SPEED is set to a smaller value than
STSPEED, then STSPEED will also be lowered. STSPEED is setin COMUNITS per second. Minimum
speedis 1 pulse/second. Maximum speed is =400,000 pulses/sec.

If there are no errors, a positive reply of “:A” is sent back.

STSPEED X=.05

:A 0.05 0.05 .0005

Inthe example, the starting speed of amove command is set to X=0.05 y=0.05 z=.0005 The speed ramps
from STSPEED->SPEED then SPEED->STSPEED

SPEED,SAVEDEFAULTS
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Command: STROKEMINUS

Shortcut:
Format:
Default:
Persistent:
Function:

Example:

Seealso:

STROKEMINUS [axis= distancé [axis= distancé [axis=distancé

X=0Y=0Z=0

Yes

This command sets (or retrieves) the amount of stroke in the negative direction in COMUNITS. This s the
maxmimum distance to travel under software limit control in the minus direction. Software limits require the
system tobe HOMEd once before they are active. These are the miniums that the machine coordinate system
canobtain before activating the software limits. Note: the new settings are saved, but will not go into effect until
the nexthome performed.

STROKEMINUS X=100.0 Y=100.0Z=10.0 <cr>

:A 0.0 -1.0 0.0<eol>

If COMUNITS in MM, the command in this example will make the controllerhave amaximum negative stoke
of 0.0 for the X-axis, -1.0 stroke for the Y-axis, and 0.0mm for the Z-axis.

STROKEPLUS,HOME,SOFTLIMITS

Command: STROKEPLUS

Shortcut:
Format:
Default:
Persistent:
Function:

Example:

Seealso:

STROKEPLUS [axis=distancé [axis= distancé [axis=distancé

depends on stage type

Yes

This command sets (or retrieves) the amount of stroke in the positive direction in COMUNITS. Thisis the
maxmimumdistance to travel under software limit control in the plus direction. Software limits require the system
tobe HOMEd once before they are active. These are the maximum that the machine coordinate system can
obtain before activating the software limits. Note: the new settings are saved, but will not go into effectuntil the
nexthome performed.

STROKEPLUS X=100.0 Y=100.0Z=10.0 <cr>

:A 100.0 100.0 10.0<eol>

If COMUNITS in MM, the command in this example will make the controller have amaximum positive stoke
of 100.0 for the X-axis, 100.0 stroke for the Y-axis, and 10.0mm for the Z-axis

STROKEMINUS,HOME, SOFTLIMITS
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Command: UNIDIR

Shortcut:

Format:  UNIDIR [axis= distancé [axis= distancé [axis=distancé

Default: ~ X=0.25Y=0.25Z7=0

Persistent:  Yes

Function: ~ Thiscommand sets (or displays) the amount of distance in COMUNITS and Direction to overtravle to absorb
thebacklashintheaxis’ gearing. This unidir value works with an unidir routine built into the controller. The routine
ensures thatthe controlleralways approaches the final target from the same direction. A value of zero (0) disables
the unidiralgorithm for thataxis. A positive value means the position will always be approached from the positive
side. A negative number means always approach the position for the negative side. The unidir value should be
justlarge enoughto over come all backlash. The resultof aunidir approachis a very high level of repeatability.

Example: UNIDIR X=.05 Y=.05 Z=0 <cr>
:A<eol>
If COMUNITS in MM, the command in this example will make the controller move the X and Y axestoa
location+50 microns away from the final target before moving to the final target, while the unidir algorithm for
the Z axisisdisabled.

Command: UNITS (display units)
Shortcut:  UN
Format: ~ UNITS [MM][UM]J[UM1][UMOZ1][NM][INCH] or [axis=[MM][UM][UM1][UMO1][NM][INCH]]
Default: MM
Persistent:  Yes
Function:  This command will Get \ Set the current units that are displayed on the controller. The units can be set to
MM =millimeters Imm=1.000 (display)
UM =Microns lum = 1. (display)
UM = Microns Tenths lum = 1.0 (display)
UMO1 =Microns Hundreths 1lum = 1.00 (display)

NM = Nanometers. Inm =1. (display)
INCH =inches, 1" =1.0000 (display)

Each axis can have a different setting. Note: if an axis is a rotary axis it will always respond with DEG.

Reply: If there are no errors a positive response is sent back with the current setting.

Example: UNITS MM<cr> The display units are changed to millimeters (all axis).
:A MM MM MM<eol>

Example: UNITS Z=UMIl<cr> The display units are changed to .1 micron for the z axis only
:AMM MM UM1I<eol>

Seealso: COMUNITS, ROTAXIS

Command: VERSION
Shortcut:  V
Format:  VERSION
Function: ~ Requests controller toreport which firmware versionitis currently using.
Reply: Ifthere are no errors, apositive reply of “:A” will be returned, followed by the version number.
Example: V
:A Version: H J 4.0
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Command: VMOVE

Shortcut:
Format:
Function:

Reply:

Seealso:

VMOVE axis= position [axis=position] [axis= position]

Thiscommandisidentical toMOVEas allmove motionis coordinated such thatthe X'YZ axis alwaysend exactly
atthe same time. (see MOVE)

A positivereply of “>A” is sentback when the command is received correctly. Reception of the reply does not
mean the end of execution, and the command STATUS can be used to determine if the move has been
completed.

MOVE,STATUS

Command: WHERE

Shortcut:
Format:
Function:
Reply:

Example:

Seealso:
Note:

W

WHERE [axis] [axis] [axis]

Returns the current position of the motor for the axis specified. (if blank all axis' are returned)

Ifthere are noerrors, apositivereply of “:A” will be followed by the current position, in current COMUNITS
(MM, UM, UM1, UMO1, NM, INCH)

Forthisexample assume: X=1.234567mm Y=7.654321mmZ=0mm from the origin.
WXYZ

:A 1.234567 7.654321 0.0 (with COMUNITS=MM and DECIMAL ON)
(A180 (with COMUNITS=MM and DECIMAL OFF)
:A 1234.567 7654.321 0.0 (with COMUNITS=UM and DECIMAL ON)

:A 12357654 0 (with COMUNITS=UM and DECIMAL OFF)
:A 12345.67 76543.21 0.0 (with COMUNITS=UM1 and DECIMAL ON)
;A 12346 76543 0 (with COMUNITS=UM1 and DECIMAL OFF, Ludl compatible)
:A 123456.7 765432.1 0.0 (with COMUNITS=UMO01 and DECIMAL ON)
:A 123457 765432 0 (with COMUNITS=UMO01 and DECIMAL OFF)
;A 1234567 7654321 0 (with COMUNITS=NM) NM => No Decimal

:A 0.0486 0.3014 0 (with COMUNITS=INCH and DECIMAL ON)
(A000 (with COMUNITS=INCH and DECIMAL OFF)

COMUNITS, DECIMAL
the order of the X, Y,and Z’s specified inthe WHERE command, is the orderin which they are returned. The
reporting precision of the WHERE command can be changed with the COMUNITS command and the Setup

Control Commands (below). If fractional decimals cannotbe handled by the user’s software, use the appropriate
COMUNITS (UM1=> lunit=100nanometer) and set DECIMAL=OFF.
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Command: WHO

Shortcut
Format:
Function:

Reply:

Example:

N

WHO

Inquires the controller to reply with its name. Allows computer software to automatically determine what
instrumentis attached at the end of the serial line.

If there are no errors, the controller will reply with a positive response of “:A”, followed by its name.

WHO<cr>
:A XYZ Stage Controller<eol>

Command: WINTERVAL

Shortcut:
Format:
Persistent:
Function:

Reply:

Example

Seealso:

WINTERVAL [axis=interval] [axis=interval] [axis=interval]

Yes

This command sets the internal'Window Mode'interval or period. This is the distance the axis must travel before
outputing a pulse on the (XYZ)Index pin. No output of the (XYZ)Index pin will occur until the WMODE
commandisissued with X+. This value must be larger than WSIZE.

Ifthere are no errors, a positiveresponse of “A” will be returned with the current state.

WINTERVAL X=1.0<cr>
:A 1.0 0.0 0.0<eol>
In this example the WINTERVAL for the X axisis setto 1.0 (see COMUNITS for units).

WMODE, WSIZE

Command: WMODE

Shortcut:
Format:
Default:
Persistent:
Function:

Reply:

Example

WMODE [axis+] [axis+] [axis+]

X-Y-Z-

No

This turns on or off the 'Window Mode' of each axis control drive circuit. In this mode, an active low pulse is
outputon the (XYZ)Index pin whenever the distance of WINTERVAL is traveled. The length of the output
pulseis WSIZE wide. If you activate this command with just the axis name the internal counters are reset. The
counterreset also occurs at the end of every commanded move. Becareful, The (X' YZ)Index pins are used for
inputand output. Make sure you are notdriving the pin as an input while this commandis trying todrive itas an
output. You could damage the electronic circuit. The moment this command is activated (X+, Y+, orZ+) the
outputpinis beingdrivenevenin the inactive state high state.

Ifthere are no errors, a positive response of “:A” will be returned with the current state.

WMODE X+<cr>

:A X+ Y- Z-<eol>

In this example the WMODE for the X axis is activated. All 'Window Mode' counters are reset and after
WINTERVAL of motion the XIndex Pin will go active for WSIZE distance.
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Seealso:

WINTERVAL, WSIZE

Command: WSIZE

Shortcut:
Format:
Persistent:
Function:

Reply:

Example

Seealso:

WSIZE [axis=size] [axis=size] [axis=size]

Yes

This command sets the internal 'Window Mode' pulse size or width. Thisis the distance the (X'YZ)Index pin will
be active. If this value is 0, the minum pulse width is used (one microstep). This value must be less then
WINTERVAL. No outputof the (XYZ)Index pin will occur until the WMODE command is issued with X+.
Ifthere are no errors, a positive response of “:A” will be returned with the current state.

WSIZE X=.5<cr>

:A 0.5 0.0 0.0<eol>

Inthis example the WSIZE will be active for .5 units (see COMUNITS for units) afteritis activated using
WMODE and WINTERVAL

WMODE, WINTERVAL

Command: ZERO

Shortcut:
Format:
Function:
Reply:

Example

Example

Z

ZERO [axis] [axis] [axis]

Writes a zero to the position buffer of one or all axes. Allows the user to set current position as the origin.
If there are no errors, a positive response of “>A” will be returned.

ZERO<cr>
:A<eol>
Afterthereply, the display will read zero for each axis.

ZEROZ<cr>
:A<eol>
Afterthereply, the display forZ will read zero.
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Commands Quick Reference

Command Shortcut | Description

ACCEL AC Get/Set the acceleration.

AUTOCONFIG ON/OFF Auto configuration of new axis attached to control
AUTOWHERE Get/Set automatic position transfer state.
AXISINV Get/Set axis inversions

AXISNAME Get/Set Axis names (single character only)
AXISMEM To view the Axis EEPROM

AXISREAD To retrieve the block of axis EEPROM
AXISWRITE To write the block of axis EEPROM
BACKLASH B Get/Set axis backlash correction motion constant.
BUTTONS Get/Set Buttons enable (non axis control buttons)
COMUNITS Get/Set the communication units

DECIMAL Get/Set decimal mode (Ludl compatible => Decimal OFF)
DEFAULTS Revert back to manufacture defaults

EINDEX Get/Set Encoder Index mode

EINDEXPOS Get/Set Encoder Index Position

ENCODER Get/Set Encoders mode per axis

EHOLD Get/Set Encoder hold mode per axis

ELATCH EL Get the encoder latch buffer

ELATCHSEND Get/Set ELatch automatic transfer(Send) mode
EOL Get/Set End Of Line EOL character(s)

EOM Get/Set Auto Send End Of Move (EOM) byte
EPROM Get/Set EPROM data

EPROMREAD To retrieve a block of controller EEPROM
EPROMWRITE To write a block of controller EEPROM
EWHERE Get Encoder position (like Where but for encoders)
HALT \ Halts all serial commands being executed.

HERE H Writes a position to an axis position buffer.
HOME ! Home one or more axis

HOMEDIS Home Distance. Amount to retract and reapproach
INBIT(123) Get the state of the input bits

JERK Get/Set the jerk amount (derivative of ACCEL)
JOYSTICK J Enables/Disables manual control input for an axis.
JSINV Get/Set Joystick inversions

JSPOS Get the joystick deflection amount (+-100)
JSROTSCALE Get/Set Z-rotary encoder scale

JSSPD JS Get/Set Max speed for joystick.

LIMITS Get the current state of the limit sensors

LOWI Set low Current(I)

MANDATE Get Manufacture Date

MOTCTRL MC Enables/Disables motor control for axis.

MOVE M Move to an absolute position.

MOVREL R Move a relative amount
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Commands Quick Reference

Command Shortcut | Description

NMPERREV Get/Set the number of nanometers per revolution of the motor

NOIDDELAY Get/Set the solenoid on time

OUTBIT Get/Set output bit states

POWER Get/Set a low power state

RDSBYTE RB Returns a Status Information byte for an axis.

RDSTAT RS Same as RDSBYTE, in decimal ASCII format.

RESET O0xFF 0x52 | Remote Reset controller

REMRES 0xFF 0x52 | Remote Reset controller

SCANH Scan in the horizontal 'X' direction

SCANV Scan in the vertical "Y' direction

SERNUM Get the controller serial number

SERVO Turn servo on/off per axis

SERVOGAIN Set a lower servo gain

SERVONULL Set the amount of motion to reactivate servo

SERVOSTEP To set the number of microsteps per encoder click

SETSCAN To setup for scanning

SPEED S Get/Set Maximum Speed / velocity

SPIN @ Causes axis to SPIN at a given speed

SOLENOID To activate the solenoid drive

STATUS / Returns B-Busy, N-Not Busy.

STEPSIZE To set the number of 40,000 microsteps per step

STSPEED Get/Set the startspeed

UNIDIR Get/Set uni-direction approach values

UNITS UN Get/Set display units

VERSION \ Get the version number of the controller

VMOVE To move in a vector (same as move on this controller)

WHERE \\ Get current position

WHO N To get a name string form this controller

WINTERVAL Get/Set windowing, sync interval

WMODE Get/Set windowing mode (on/off per axis)

WSIZE Get/Set Windowing sync pulse width

ZERO Z Set all axes to ZERQO / set origin
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CONTROL SETUP COMMANDS

Currently, the only way to toggle between the High-Level and the Low-Level command format is through the
Setup Control Commands.

The following are special commands used to setup different properties of the controller. The controller
recognizes these two-byte commands by their prefix byte 255. These commands mimic the Ludl Interface Control
Commands and expand upon them. For compatibility, only COMUNITS UM1 (tenth micron) and UMO1 (hundreth
micron) are provided in Low-Level commands.

Command Description

25565 Switch to High-Level Command Format

Alt[255] A (note: the post-byte “A” must be in upper-case)

255 66 Switch to Low-Level Command Format (this will force the systeminto COMUNITS=UM1, if
notin UM1 or UMOI already)

Alt[255]B

25582 Reset Controller

Alt[255]R

25572 Return hundredth of amicron precision for High Level WHERE command.
Alt[255]H

255 84 Return tenth of amicron precision for High Level WHERE command.
Alt[255] T

255 80 Power Down (turn power off to motors and blank display)

Alt[255]P

255125 Haltall motion

Alt[255] }
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LOWLEVELFORMAT

This serial RS-232 interface is used to hook up the controller to a PC with a protocol thatimitates the Ludl Low Level
command set. The purpose of the low level protocol is to provide a simple interface between a PC program and the controller,
without ASCII conversion. The highlevel protocol is designed to allow directhuman interface capability by displaying all
numbers and commands in ASCII characters. The high level formatis slower due to the extended transmission of ASCII
characters as well as the time consumed converting back and forth from 3 byte memory stored numbers and multiple byte
ASClI characternumbers stored in strings. The low level format deals strictly withnumbers thatidentify modules, commands,
data_size, and datarepresentedin 1 to 6 bytesin2’s compliment form.

Commands are generally broken into five groups. In three special cases the number of data bytes group is omitted
to speed up the communication process. Data values are broken into 8-bit bytes for the datalength times, and then each byte
is sentout through serial channel to the interface, from LSB to MSB. The ASClI colon (:) characteris defined as the end-
of-command code, and used to terminate the command loading sequence at which time the controller clears the serial buffer
and attempts to process the command. If the command has errors and cannot be processed and executed, itisignored.

Thelow level formatis formed by the following 8 bitbytes:

BYTEI1: AxisIdentification

BYTE2: Command

BYTE3: Number of data bytes to be exchanged for this command

BYTES 4 thru9: Data Bytes, mostly in2’s compliment formin the order of: Least Significant Byte, Middle Byte, Most
SignificantByte

LASTBYTE: The ASCII colon character ':' flags the end of the serial command

All values specified through this section of the manual use the following format:
000000 Decimal

0x0000 Hexadecimal

Ctrl<A> ASCII character pressed with Ctrl held down

Alt[0000 ]  Decimal number typed with Alt held down

‘A’ ASCII character typed in

Group 1/Byte 1: Axis Identifier
This one byte characteridentifies which axis or control function the command s for. If the end-command “:” is
received at this point, then the command is aborted and ignored. (Invalid axis)
X Axis: Dec: 24 (Hex: 0x18) Keyboard: Ctrl<X>
Y Axis: Dec: 25 (Hex: 0x19) Keyboard: Ctrl<Y>
Z Axis: Dec: 26 (Hex: Ox1A) Keyboard: Ctrl<Z>

Group 2/Byte 2: Command Identifier
Thisisasingle byte instruction code. These codes are listed in this manual. If the end-command “:” isreceived at
this point, then the command is aborted and ignored.



Section II Conix Research, Inc. Low-Level Format
Group 3/Byte 3: Data Size
Thisisasingle byte that gives the number of data bytes for this instruction. This value can also be found in command
listing for different commands. Although the range of this variable is from 0 to 255, the controller only supports 0
to 6. Exceptions: There are 3 commands thatdonotuse this data group: ‘?’-request status, ‘G’-start motor/function,
‘B’-stop motor/function.

Group 4/Bytes 4-?: Data Bytes
This group holds the data for the command whether the command s sending orreceiving information. The number
of bytes for this group varies with each command and is stated in Group 3. Numerical information is broken down
intothe 8 bitbytes. These are transmitted in the order of Least Significant Byte, Middle Byte(s), then Most Significant
Byte. Here is how to convert the bytes (up to4 bytes of numerical data) Conversion:
Value=(Byte1<<0)+(Byte2<<8)+(Byte3<<16)+(Byted<<24)
Value=(Byte1*(20))+(Byte2*(2"8))+(Byte3*(2"16))+(Byte4*(2"24))
Value=Bytel+(Byte2*(256))+(Byte3*(256%256))+(Byte4*(256*256%256))
Value=Bytel+(Byte2*256)+(Byte3*65536)+(Byte4*16777216)

Group5: LastByte
Thisisaone-byte end-of-command character *:’. Itis afix predetermined character and set to be decimal (58) value.
This byte will end the command. Until thisbyte isreceived the interface will notexecute the command but will keep
the bytesinabuffer. Any information between Group4 and the *:” isignored.

COMMAND LISTING

The following are commands formatted by the controller shown in Decimal, and keyboard/ ASCII form. The first
command, Read Status, give examples that explain in depth the formatting which will be used for the rest of the examples.

Command: Read Status

Dec: 63 Hex: Ox3f Keyboard:? Data Size: None

Description: The controller will respond to this command in the following manor. If there is acommand being executed
and the axis motor is enabled, the controller will return an upper case B. Otherwise, it will return alower
caseb.

Example: Command: 24 63 58
Reply: 66

Theaboveis anexample of astream of bytes thata PC would send serially to the controller and the controller’sreply.
Inthe above example the 24 represents the X axis, the 63 represents the Read Status command and the 58 is the colon which
signifies the end of the command. Thereply 661s the decimal code for the ASCII character B, which means the axisis currently
busy. It should be noted that if adevice, which is addressed, does not exist the response to this command will always be the
device busy code (66). If the value of the byte received is (98), then device is not busy.

Example: Ctrl<X>?:b
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The above example shows a way to enter this command using a terminal screen where the Ctrl<X>means that the
Ctrlkey is held down while the key capital X is pressed. This enters the axis identifier for the X axis. The '?' stands for the
command Read Status and the ":' signifies the end of the command. The bis the controller’s response, which means the axis
isnotbusy. Notice that with the low level command set there is no spaces, carriage returns or line feeds. Note that, for the
sake of easy recognition of the computer response, all computer responses in this manual will be either
labeled so, or be printed in italics.

Command: Read Motor Position

Dec: 97 Hex: 0x61 Keyboard:a Data Size: 3 or 4

Description: Requests the controllertorespond with the current stage positionin two’s compliment formusing 3 bytes.
Theresponseisin tenths of microns orhundreths of micron (see 'Control Setup Commands'). The number
of bytes requested may be as large as 4 (32 bits).

Example: Command: 24 97 03 58
Reply in Dec: 160 134 01

Theaboveis anexample of astream of bytes thata PC would send serially to the controller and the controller’sreply.
Inthe above example the 24 represents the X axis, the 97 represents the Read Motor Position command. The 3 means that
the controller should return 3 bytes of data, and the 58 is the colon, which signifies the end of the command. In the reply are
three bytes: 1sb: 160, the mb: 134, and the msb:01.

Conversion: 160+(134%256)+(1*256*256)=100000 tenths (or Hundreths) of amicron or 10 (1) millimeters from the origin.
The example below shows the same example above as it would appear on acomputer serial port terminal program such as
Hyperterminal (see command 63 for this manuals formatting information). As can be seen the numbers 160 134 01
correspond to non-legible ASCII characters. For this reason itis difficult to use a terminal program with the low level
command set.

<X>a<C>:da_

Note: Ascanbe seenin the Read Motor Position Command, many low level commands are incompatible with terminal
screens, so no terminal screen example will be given throughout the rest of the manual for those commands.

Command: Read Increment Value
Dec: 100 Hex: 0x64  Keyboard:d Data Size: 3
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Description: Requests the controller torespond with current setting for the distance of increment moves. The number is
athree byte two’s compliment number representing a position offset in tenths (hundreths) of amicron.

Example: Command: 24 100 03 58
Reply in Dec: 160 134 01

Theaboveis anexample of astream of bytes thata PC would send serially to the controller and the controller’sreply.
In the above example the 24 represents the X axis, the 100 represents the Read Increment Value command. The 3 means
thatthe controller should return 3 bytes of data, and the 58 is the colon, which signifies the end of the command. In the reply
are three bytes: 1sb: 160, the mb: 134, and the msb:01.
Conversion: 160+(134%256)+(1*256*256)=100000 tenths of amicron or 10 millimeters from the origin.

Command: Read Identification

Dec: 105 Hex: 0x69 Keyboard:i Data Size: 6

Description: Requests the controller to respond with the identification code for the Axis Id. The response for X, Y, and
Zaxis’ isSEMOT :. Thefifthbyteis aspace (ASClIcode 32). The sixth byteis *:” Note: The controller does
not supportconsecutive 105 commands toread the version information.

Example: Command: 24 105 58

Reply in Dec: 69 77 79 84 32 58
Reply Converted to ASCII: EMOT _:

Theaboveis anexample of astream of bytes thata PC would send serially to the controller and the controller’sreply.
The example below shows the same example above as it would appear on acomputer serial port terminal program such as
Hyperterminal (see command 63 for this manuals formatting information).
<X>EMOT : ('_'=space character)

Command: Read Motor Position and Status

Dec: 108 Hex: 0x6C  Keyboard:1 Data Size: 4

Description: Requests the controller to respond with the current stage positionin two’s compliment form using 3 bytes
followed by the status byte. This commands force the datamember to be 4 bytes, always 3 positional data
and one status. The response is in tenths (or hundreths see Controller Setup Commands) of microns. See
command 126 (Read Status Byte) for more information on the status byte.

Example: Command: 24 108 04 58
Reply in Dec: 160 134 01 20

Theaboveis anexample of astream of bytes thata PC would send serially to the controller and the controller’sreply.
Inthe above example the 24 represents the X axis, the 97 represents the Read Motor Position command. The 3 means that
the controller should return 3 bytes of data, and the 58 is the colon, which signifies the end of the command. In the reply are
three bytes, the Isb:10, the mb:1, and the msb:2, plus the status byte. This can be translated as follows:
160+(134%256)+(1*256*256)=100000 tenths (or hundreths) of a micron or 10 (1.0) millimeters from the origin. See
command 126 (Read Status Byte) for more information on the status byte.

Command: Read Start Speed
Dec: 114 Hex: 0x72  Keyboard:r Data Size: 3
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Description: Requeststhe controller torespond with current setting for the speed at which to startamove at the beginning
of aramp up. The number returned is a speed in pulses per second. The range is 1 to 400,000.

Example: Command: 24 114 03 58
Reply in Dec: 242 03 00

Theaboveis anexample of a stream of bytes thata PC would send serially to the controller and the controller’sreply.
In the above example the 24 represents the X axis, the 114 represents the Read Start Speed command. The 03 means that
the controller should return 3 bytes of data, and the 58 is the colon, which signifies the end of the command. The reply ismade

up of an Isb, mb, and msb, which would convert as follows:
242+(3*%256)+(0%256*256) =1010 pulses per second

Command: Variable Speed Rotating (SPIN)
Dec: 47 Hex: Ox2F  Keyboard:/ Data Size: 3
Description: Thiscommand will rotate the motors without specifying any othertarget or speed. This numberis a3 byte signed
integer, which specifies the direction and the speed of the rotation in pulses per second. The value should be
intherange of O (stop) to400000. When this number is positive motor will rotate towards bigger numbers and
whenitis negative will rotate towards smaller numbers. This command is reloadable. If the motor is already
rotating it will ramp up or down depending the last speed loaded. There is no target number to stop the rotation
of the motor. The ramp value may also bereloaded to reflect the new ramping time. Motor will stop if one of
the following eventis occurred:
1. A stopcommand is received.
2. Anendlimitswitchis closed.
3. The same command is received with the speed equal to zero.

Example: Command: 244703 1639 0 58
Reply: None

Theaboveis anexample of a stream of bytes thata PC would send serially to the controller and the controller’sreply.
Inthe above example the 24 represents the X axis, the 47 represents the Variable Speed Rotating (spin) command, the 03
means three bytes of data, and the 58 is the colon, which signifies the end of the command. There is noreply.
16+(39%256)+(0*256%256) =10,000 pulses per second.
In this example the X axis motor will spin toward the positive direction ata speed of 10,000 pulses per second. It should
be noted that the maximum speed specified above is the internal limit and does not necessarily means the running speed of the
motor installed in the system. Itis left to the user to limit the actual maximum running speed.

Command: Read Maximum Speed
Dec: 115 Hex: 0x73 Keyboard:s Data Size: 3
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Description: Requeststhe controller torespond with current setting for the maximum speed the stage is allowed tomove.
The number returned is a straight two-byte number representing a speed in pulses per second.

Example: Command: 24 11503 58
Reply in Dec: 160 134 01

Theaboveis anexample of astream of bytes thata PC would send serially to the controller and the controller’sreply.
Inthe above example the 24 represents the X axis, the 115 represents the Read Maximum Speed command. The 03 means
that the controller should return 3 bytes of data, and the 58 is the colon, which signifies the end of the command. The reply
ismade up of an Isb and msb, which would convert as follows:
160 + (134*256)+ (1*256%256) = 100,000 pulses per second

Command: Read Target Position

Dec: 116 Hex: 0x74  Keyboard:t Data Size: 4

Description: Requests the controller torespond with current target position. The number is a four, three two or one byte,
two’s compliment, number representing a position offset in tenths (or hundreths, see 'Controller Setup
Commands') of amicron.

Example: Command: 24 116 03 58
Reply in Dec: 160 134 01

Theaboveis anexample of astream of bytes thata PC would send serially to the controller and the controller’sreply.
Inthe above example the 24 represents the X axis, the 116 represents the Read Target Position command. The 3 means
thatthe controller should return 3 bytes of data, and the 58 is the colon, which signifies the end of the command. In the reply
are three bytes: 1sb: 160, the mb: 134, and the msb:01.
Conversion: 160+(134*256)+(1*256*256)=100000 tenths of amicron or 10 millimeters from the origin.

Command: Read Joystick Deflection Value

Dec: 122 Hex: 0x7A  Keyboard:z Data Size: 1

Description: Requests the controller torespond with currentjoystick deflection value. Thisis asigned 2-compliments
value. The default positionis 0 and maximum deflectionis 100. Value range is -100->100.

Example: Command: 24 12201 58
Reply in Dec: 100

The aboveis anexample of a stream of bytes thata PC would send serially to the controller and the controller’sreply.
In the above example the 24 represents the X axis, the 122 represents the Read Joystick Deflection value. The 01 means
that the controller should return 1 byte of data, and the 58 is the colon, which signifies the end of the command. The reply
ismadeupofan 1 byte 100 which means the joystick is at the maximum positive deflection position.

Command: Read Status Byte
Dec: 126 Hex:0x7E  Keyboard: ~ Data Size: 1
Description: Requeststhe controllertorespond with the Status Byte. The numberis one byte, which can be broken down
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into 8 bits thatrepresent the following internal flags:
Bit 0: 0=No Motor Signal, 1 =Motor Signal (i.e., axis is moving)
Bit 1: O=servo is OFF. 1=servois ON.
Bit 2: 0 = Motor phases are turned Off, 1 = Motor phases are turned On
Bit 3: 0=Joystick/Knob disabled, 1 =Joystick/Knob enabled
Bit4: 0 =motor not ramping, 1 = motor ramping
Bit5: 0=ramping up, |=ramping down
Bit 7: Upper limit switch: 0=open, 1 =closed
Bit 6: Lower limit switch: 0=open, 1 =closed

Example: Command: 24 126 58
Reply:

Theaboveis anexample of astream of bytes thata PC would send serially to the controller and the controller’sreply.
Inthe above example the 24 represents the X axis, the 126 represents the Read Status Byte command. The 58 is the colon,
which signifies the end of the command. The reply can be broken intoits individual bits as follows:

B7:1- Axisisatlowerlimit

B6:0-Lowerlimitswitchinactive

B5:0-Ramping downiframping

B4:0- Notramping

B3:1-Joystickisenabled

B2: 1 - Motor has power

B1:1-Servo Encoders are in use

BO: 0 - Motors are not turned on

Command: Start/Enable Motor (goto target position)

Dec: 71 Hex: 47 Keyboard: G Data Size: 0

Description: Enables the function. Mainly used to turn on/start/ enable the motor for an axis specified. This command
starts the motor(s) for amove toward the target position. Does not give or receive data so the data field is
omitted and the end character ‘:” follows directly.

Example: Command: 24 71 58
Response: There is no response

Command: Stop/Disable Motor

Dec: 66 Hex: 42 Keyboard: B Data Size: 0

Description: Disables the function. Mainly used to turn off/stop/disable the motor for an axis specified. Does not give
orreceive dataso the data field is omitted and the end character *:” follows directly.

Example: Command: 24 66 58
Response: There is no response

Command: Write Motor Position
Dec: 65 Hex: 0x41 Keyboard: A Data Size: 3
Description: Requests the controller to write the given position to the current position count buffer. The positionis given
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intwo’scompliment formusing4,3,2 or 1 byte(s). The number represents the position in tenths (hundreths
see Controller Setup Commands) of microns.

Example: Command: 24 65 03 160 134 01 58
Reply: Thereisnoreply

The aboveis anexample of a stream of bytes thata PC would send serially to the controller. The 24 represents the
X axis, the 65 represents the Write Motor Position command. The 3 means that the controller should read three bytes of
data. The three bytes are: Isb: 160, the mb: 134, and the msb:01. The 58 is the colon which signifies the end of the command.

Conversion: 160+(134%256)+(1*256%256)=100000 tenths of amicron or 10 millimeters from the origin.
Reverse Conversion:

10 millimeters* 10,000 to get tenths of microns=100,000

Isb = remainder of 100,000/256 =160

mb1 =remainder of 100,000/256/256 =134

mb2 = remainder of 100,000/256/256/256 =1

msb = remainder of 100,000/256/256/256/256 =0

Orifinhundreths mode:

10 millimeters* 100,000 to get hundreths of microns=1,000,000
Isb = remainder of 1,000,000 /256 = 64

mb1 =remainder of 1,000,000/256/256 =66

mb2 = remainder of 1,000,000/256/256/256 =15

msb = remainder of 1,000,000/256/256/256/256=0

Command: Write Target Position (Move Data)

Dec: 84 Hex: 0x54  Keyboard: T Data Size: 4

Description: Requeststhe controller to write the given position to the target position buffer. The positionis givenintwo’s
compliment form using 4 bytes. Fewer then 4 bytes are allowed (Datasize 3 forexample). The high bitin
the lastbyte will be sign extended into the higher bytes. The number represents the position in tenths of
microns (or hundreths see Control Setup Commands and COMUNITS).

Example: Command: 24 84 04 160 134 01 00 58
Reply: Thereisnoreply

The aboveis anexample of a stream of bytes thata PC would send serially to the controller. The 24 represents the
Xaxis, the 84 represents the Write Target Position command. The 4 means that the controller should read four bytes of data.
The fourbytesare: 1sb:160,mb1:134, mb2: 01, and the msb:00. The 58 is the colon which signifies the end of the command.
Since the MSB is zero, this could have been sent as

Example: Command: 24 8403 160 13401 58 (equivalent comand)
Conversion: 160+(134*256)+(1%256%256)+(0*256*256%256)=100000 tenths of a micron or 10 millimeters from
theorigin.

Reverse Conversion:
10 millimeters* 10,000 to get tenths of microns=100,000
Isb = remainder of 100,000/256 =160
mb1 =remainder of 100,000/256/256=134
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mb?2 =remainder of 100,000/256/256/256 =1
msb = remainder of 100,000/256/256/256/256 =0

Orifinhundreths mode:

10 millimeters* 100,000 to get hundreths of microns=1,000,000
Isb = remainder of 1,000,000 /256 = 64

mb1 =remainder of 1,000,000 /256 /256 =66

mb2 = remainder of 1,000,000/256/256/256 =15

msb = remainder of 1,000,000/256/256/256/256=0

Command: Increment Move Up

Dec: 43 Hex:0x2B  Keyboard:+ Data Size: 0

Description: Requests the controller to add the Increment Value to the Current Position Value and place the resultin the
Target Position Buffer. There is no data or response.

Example: Command: 2443 058
Reply in Dec: There is noreply

The aboveis anexample of a stream of bytes thata PC would send serially to the controller. In the above example
the 24 represents the X axis, the 43 represents the Increment Move Up command. The O means that there isno data. The
581sthe end of command character.

Command: IncrementMove Down

Dec: 45 Hex: 0x2D  Keyboard:- Data Size: 0

Description: Requests the controller to subtract the Increment Value to the Current Position Value and place the result
inthe Target Position Buffer. There isno data orresponse.

Example: Command: 24 45058
Reply in Dec: No reply

The aboveis anexample of a stream of bytes thata PC would send serially to the controller. In the above example
the 24 represents the X axis, the 45 represents the Increment Move Down command. The 0 means that there is no data.
The 58 is the end of command character.

Command: Write Increment Value

Dec: 68 Hex: 0x44  Keyboard:D Data Size: 4

Description: Requeststhecontrollerto write the given position to the Increment Value buffer. The positionis givenintwo’s
compliment formusing 4 bytes. Few then 4 bytes are allowed (Data size 3 forexample). The high bitin the
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lastbyte will be sign extended into the higher bytes. The number represents the position in tenths of microns
(orhundreths see Control Setup Commands and COMUNITS). The Increment Value is used for making
successive Relative Moves.

Example: Command: 24 68 03 160 134 01 58
Reply: Thereisnoreply

The aboveis anexample of a stream of bytes thata PC would send serially to the controller. The 24 represents the
X axis, the 68 represents the Write Increment Value command. The 3 means that the controller should read three bytes of
data. The three bytes are: Isb: 160, the mb: 134, and the msb:01. The 58 is the colon which signifies the end of the command.

Conversion: 160+(134%256)+(1*256%256)=100000 tenths of amicron or 10 millimeters from the origin.
Reverse Conversion:

10 millimeters*10,000 to get tenths of microns=100,000

Isb = remainder of 100,000/256 =160

mb1 =remainder of 100,000/256/256=134

mb2 = remainder of 100,000/256/256/256 =1

msb = remainder of 100,000 /256 /256/256/256 =0

Orifinhundreths mode:

10 millimeters* 100,000 to get hundreths of microns=1,000,000
Isb = remainder of 1,000,000 /256 = 64

mb1 =remainder of 1,000,000/256/256 =66

mb2 = remainder of 1,000,000/256/256/256 =15

msb = remainder of 1,000,000/256/256/256/256=0

Command: Write Start Speed

Dec: 82 Hex: 0x 52  Keyboard:R Data Size: 3

Description: Requeststhe Controller to write the given speed to the Start Speed buffer. The speed is divided down into
two 8-bitbytes by dividing the number down by 256. The number represents the speed in pulses per second.
The Start Speed is the speed at which the acceleration ramp starts. The value is an integer between 1 and
400,000. Itshould be noted that the maximum speed specified is the internal limit and does not necessarily mean
the running speed of the motorinstalled in the system. Itis left to the user to limit the actual maximum running
speed.

Example: Command: 24 8232323058
Reply: Thereisnoreply

The aboveis anexample of a stream of bytes thata PC would send serially to the controller. The 24 represents the
X axis, the 82 represents the Write Start Speed command. The 3 means that the controller should read three bytes of data.
The three bytes are: 1sb:232, mb: ,3 and the msb:0. This means the axis will start at 1000 pulses per second. The 58 is the
colon which signifies the end of the command.
Conversion: 232+(3%256) + (0¥255%256)=1000 pulses per second.

Command: Write Top Speed

Dec: 83 Hex: 0x53 Keyboard: S Data Size: 3

Description: Requests the controller write the given speed to the Top Speed buffer. The speed is divided down into three
8-bitbytes by dividing the number down by 256. The number represents the speed in pulses per second.
The Speedis the maximum speed the axis willmove. Note: for any given motion this speed may notbe obtain
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if the motionis too short. The value is aninteger between 1 and 400,000. It should be noted that the maximum
speed specifiedis the internal limit and does not necessarily mean the running speed of the motorinstalled in
the system. Itis left to the user to limit the actual maximum running speed.

Example: Command: 24 833 160 134 1 58
Reply: Thereisnoreply

The aboveis anexample of a stream of bytes thata PC would send serially to the controller. The 24 represents the
X axis, the 83 represents the Write Top Speed command. The 3 means that the controller should read three bytes of data.
The three bytes are: Isb: 160, mb: 134, and the msb: 1. This means the top speed the axis will travel is at 100000 pulses per
second. The 58 is the colon which signifies the end of the command.
Conversion: 160+(134*256)+(1*256%256)=100,000 pulses per second.

Command: Joystick/Control Device Enable

Dec: 74 Hex: 0x4A  Keyboard:J Data Size: 0

Description: Enables the control device function. Allows enabling a control device such as aJoystick or Command Knob
to be re-enabled.

Example: Command: 24 74 58 OR 2474 0 58
Reply: Thereisnoreply

The aboveis anexample of a stream of bytes thata PC would send serially to the controller. The 24 represents the
Xaxis, the 74 represents the Enable Joystick command. The data size is 0 and can either be included or left off. The 58 is
the colon whichssignifies the end of the command.

Command: Joystick/Controller Disable
Dec: 75 Hex:0x4B  Keyboard: K Data Size: 0
Description: Disables the control device function. Allowsdisabling acontrol device such as aJoystick orCommand Knob
sothatno external signals are allowed to affect move functions during PC control.
Example: Command: 24 75 58 OR 24750 58
Reply: Thereisnoreply
The aboveis anexample of a stream of bytes thata PC would send serially to the controller. The 24 represents the
X axis, the 74 represents the Disable Joystick command. The data size is 0 and can either be included or left off on the
controller. The 58 is the colon which signifies the end of the command.

Commands Quick Reference

Command: Axis, CMD, Datal.en, Data, ':'
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Command: 2443 058 ;IncrementMove Up

Command: 2445058 ;Increment Move Down

Command: 24 47 3 xx yy zz 58 ;Write rotating speed to motor driver (SPIN)
Command: 24 60 58 ;Motor On

Command: 24 61 58 ;Motor Off

Command: 24 63 58 ;Read Status =>B=busy, b=notbusy
Command: 24 6503 160 134 01 58 ;Write Motor Position

Command: 24 66 58 ;Stop/ Disable Motor

Command: 24 68 03 160 134 01 58  ;WriteIncrement Value

Command: 2471 58 ;Start/ Enable Motor

Command: 24 74 58 OR 24 74 0 58 ;Joystick/Control Device Enable
Command: 24 75 58 OR 24 75 0 58 ;Joystick/Controller Disable
Command: 24 77 58 OR 2477058 ;ServoOn

Command: 24 78 58 OR 24 78 0 58 ;Servo Off

Command: 24 81 01 45 58 ; Write Ramping Time

Command: 24 822500 58 ; Write Start Speed

Command: 24 832 11223 58 ; Write Top Speed

Command: 24 84 03 160 134 01 58  ;Write Target Position (move)

Command: 24 97 03 58 ;Read Motor Position =>1sb, mb, msb

Command: 24 100 03 58 ;Read Increment Value =>Isb, mb, msb

Command: 24 105 58 :Read Identification => ‘EMOT :” 69 77 79 84 32 32 58
Command: 24 108 03 58 ;Read Motor Position and Status =>1sb, mb, msb + StatusByte
Command: 24 11301 58 ;Read Ramp Time =>byte (Ramp time in ms)
Command: 24 114 02 58 ;Read Start Speed => Isb, mb (our speed has 3 bytes)
Command: 24 11502 58 ;Read Maximum Speed =>2 bytes

Command: 24 116 03 58 ;Read Target Position=>Isb, mb, msb

Command: 24 122 1 58 ;Read joystick deflection values (0-100 with sign)

Command: 24 126 58 ;Read Status Byte
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