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MS2000, MFC2000, and RM2000 Controller

Safety Information

» Atmospheric Specifications for ASI Tiger Controllers
* Safety Instructions
* Safety Notices

Manuals

* Detailed Pictorial MS-2000 Cable Connection Instructions

* FTP Controller

* Heidenhain, Renishaw and MicroE XY Linear Encoder Installation
* Low Level Command Set

* LX2 Standalone Operation

* MS2000, MFC2000, and RM2000 OPERATION

* Objective Turret & Slider Operation

* Solenoid Lock Insert (I-3020-MLLAC)

* TGADEPT & ADEPT: Drive Electronics for Piezo Top-Plate

* Video AUTO-FOCUS

Tech Notes

* Changing the Joypod header in a RM-2000

* Changing Z Linear Encoder Headers on the MS-2000

* Connection differences for Mad City Piezo to Adept Piezo upgrades
* Error Codes for MS52000 and TG1000 Diagnostics

* Flashing Firmware onto a MS2000 or a RM2000 controller

* Four-Axis Joystick and Wheel Operation

* Joystick Connector Check

* Joystick lubrication instructions

Applied Scientific Instrumentation - https://asiimaging.com/docs/


https://asiimaging.com/docs/atmospheric_spec
https://asiimaging.com/docs/safety_instructions
https://asiimaging.com/docs/safety_notices
https://asiimaging.com/docs/ms2000_cable_connections
https://asiimaging.com/docs/ftp_controller
https://asiimaging.com/docs/heidenhain_xy_le
https://asiimaging.com/docs/low_level_command
https://asiimaging.com/docs/lx2_standalone
https://asiimaging.com/docs/ms2000_operation
https://asiimaging.com/docs/filter_and_turret_changer
https://asiimaging.com/docs/solenoid_lock_insert
https://asiimaging.com/docs/piezo_manual
https://asiimaging.com/docs/video_autofocus
https://asiimaging.com/docs/changing_joypod_header_rm2000
https://asiimaging.com/docs/changing_z_linear_encoders_on_ms2000
https://asiimaging.com/docs/connection_differences_madcity_adept
https://asiimaging.com/docs/error_codes
https://asiimaging.com/docs/flashing_ms2000_controller
https://asiimaging.com/docs/four_axis_joystick_wheel_ops
https://asiimaging.com/docs/joystick_connector_check
https://asiimaging.com/docs/joystick_lubrication

Last update: 2022/11/09 04:34 products:ms2000

https://asiimaging.com/docs/products/ms2000

* MS-2000 Controller Optimal Alignment Procedures
* Removing the RF(capacitor) modification

* RS-232 Communication

 Stage Accuracy and Settling Time for ASI Stages

* Swapping Adept Piezo Boards in MS-2000 and RM-2000 controllers

* Swapping Lids on the MS-2000

* Tuning Your 40 TPI Lead screw Stage for Small Moves

* Two-axis Control with Command Knob

Advanced Feature

* ARRAY MODULE for ARRAY Scanning

* Multi-axis function

* PLANAR CORRECTION Firmware Module

* Rapid Array Scanning with the MS2000 Stage
* RING BUFFER MODULE

¢ SCAN MODULE Sync and Scanning Addendum
* Single-axis functions

* Synchronized Z-axis Focus Sweeps

* Synchronous Encoder Reporting

 Z-Stacks Using the Array Module

Serial Commands

Command:AALIGN (AA)

MS2000 or RM2000 syntax

Shortcut

AA

Format

AALIGN [axis] = ### ...

Units

0-99, hardware potentiometer value

Tiger syntax

Shortcut AA

Format |AALIGN [axis] = ### ...

Units 0-99, hardware potentiometer value
Type Axis-Specific

Adjusts the drive strength by writing to a non-volatile on-board potentiometer. Normally done once at
the factory (to a very conservative value) and never adjusted again. If the AA is off, the stage may be
sluggish (too low) or it may oscillate, buzz, or sound like it's grinding (too high). After changing the AA

value the AZERO command should be run until zeroed.

To optimize stage performance a high AA is desirable, but too high and there are big problems. AA
can be increased until oscillations occur and then decreased by 1 or 2 as described at the page on
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tuning stages to minimize move time.

J|\‘ WARNING - The stage may move when the AALIGN
&% command is sent.

- Read more...

2016/03/14 17:32
commands, tiger, ms2000

Command:ACCEL (AC)

MS2000 or RM2000 syntax

Shortcut AC

Format ACCEL [axis] = [time in msec]...
Units millisecond
Remembered|Using SS Z

Tiger syntax
Shortcut AC

Format ACCEL [axis] = [time in msec]...
Units millisecond
Type Axis-Specific

Remembered Using [addr#]SS Z

This command sets the amount of time in milliseconds that it takes an axis motor speed to go from
stopped to the maximum speed (S command) during commanded moves long enough that the
maximum speed is reached. It is also the duration of the deceleration / ramp-down time at the end of
the move.

Setting the acceleration time to less than the motor's intrinsic time constant (~7 ms for the most
common motors) is generally foolish. Overly-aggressive acceleration times lead to performance
degradation over millions of moves. 25 ms acceleration time is generally only safe for short moves
with small stages (i.e. when maximum speed is never reached, see section on small moves) and/or
when the speed setting is a small fraction of the maximum. Larger values, e.g. 75ms or 100ms, are
recommended for larger stages and/or long moves (where the speed is reached) with speed settings
near the maximum, especially in heavy use applications. For stages with very coarse leadscrews
and/or very heavy loads it is possible that the stage will not be able to keep up with very short
acceleration times; when this happens the error buffer will have errors in the 90s.

- Read more...

2016/03/14 17:25
commandes, tiger, ms2000

Applied Scientific Instrumentation - https://asiimaging.com/docs/


https://asiimaging.com/docs/stage_accuracy_settling_time_for_asi_stage#tuning_stages_to_minimize_move_time
https://asiimaging.com/docs/commands/aalign
https://asiimaging.com/docs/tag/commands?do=showtag&tag=commands
https://asiimaging.com/docs/tag/tiger?do=showtag&tag=tiger
https://asiimaging.com/docs/tag/ms2000?do=showtag&tag=ms2000
https://asiimaging.com/docs/commands/speed
https://asiimaging.com/docs/stage_accuracy_settling_time_for_asi_stage#small_moves
https://asiimaging.com/docs/commands/accel
https://asiimaging.com/docs/tag/commands?do=showtag&tag=commands
https://asiimaging.com/docs/tag/tiger?do=showtag&tag=tiger
https://asiimaging.com/docs/tag/ms2000?do=showtag&tag=ms2000

Last update: 2022/11/09 04:34 products:ms2000 https://asiimaging.com/docs/products/ms2000

Command:AFAD)

MS2000 and RM2000 Syntax

Shortcut AFAD)

Format AFAD] [X=zero pot value] [Y=video amplitude value] [Z=value]
Units integer

Remembered|Using SS Z

Tiger Syntax
Shortcut AFAD)
Format [Addr#]AFAD] [X=zero pot value] [Y=video amplitude value] [Z=value]
Units integer
Type Card-Addressed
Remembered|Using [Addr#]SS Z

X & Y values range between 0 and 100. Y determines amplitude of the video signal entering the
system. Setting a 0 value attenuates a video signal completely, while a setting of 100 lets the full
signal go through. Attenuating a video signal also reduces the noise in the signal. If the focus value on
the LCD reads 2047, then the system is saturated with too much signal, try reducing the Y value.

X is the zeroing potentiometer; the value of X should be set such that, when Y is 0, the focus value is
also 0000 (or as close as possible).

Z sets the gain of the final Analog to Digital Converter (ADC) in the auto-focus system. Range: 0 to
3. By adjusting this setting, a focus value for a sparse sample can be magnified to get better focus. If
an incorrect value of gain is used, the ADC saturates and the focus value reaches 2047. Upon system
restart, the setting returns to its default value of 0. Perform an SS Z command to save the current
gain setting in non-volatile memory.

AFAD) GAIN
Z=0 1x
Z=1 |2X
Z=2 |4x
Z=3 |[8x

- Read more...

2016/03/23 19:43
commands, ms2000, autofocus

Command:AFCALIB (AFC)

MS2000 and RM2000 Syntax

Shortcut AFC

Format AFCALIB [X= contrast] [Y= frame offset] [F= switch axis]
Units integer

Remembered|Using SS Z
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Tiger Syntax
Shortcut AFC
Format [Addr#]AFCALIB [X= contrast] [Y= frame offset] [F= switch axis]
Units integer
Type Card-Addressed
Remembered Using [Addr#]SS Z

The command without arguments will initiate series of auto-focus scans and selects various internal
parameters for best focus value. Parameters changed by AFCALIB are the Highlighted Area (AFLIM),
Zero Adjust (AFADJ), and ADC Gain (AFADJ). On some focus controllers, the AFCALIB routine can
also be activated by holding down the HOME button for longer than 3 seconds. The AFCALIB’s auto-
calibration scans use the same speed and travel distance value that were set by the AFOCUS
command. NOTE: Please use the HALT command or the \ to cancel an auto calibration - any other
method may stop the move but may corrupt your settings.

X= Sets the minimum contrast value. During an auto-focus run, if the controller finds the difference
between the maximum and minimum focus value to be less than the contrast value, it declares the
run a failure and returns to the starting position. Default value is 10.

Y= Frame Offset, a floating-point constant that maps to a time interval. Changing this number alters
the sharpness of focus. The default values are 3.5 for motor driven focus drives, and 3.75 for piezo
driven focus drives. This setting compensates for time lags inherent to the video processing.

F= Switch Axis; if your focus controller can control two focus axes, e.g., a motorized drive and a piezo
drive, then you may have the option to choose which axis to use for auto-focusing. Every axis that the
focus controller controls is assigned a number starting from zero. Check with ASI to determine if this
option is available for your system and to get the number for each axis.

Executing AFC alone will begin the Auto Calibration routine. Using AFC with arguments will only set or
read back those parameters.

- Read more...

2016/03/23 19:50
commands, ms2000, autofocus

Command:AFINFO

MS2000 and RM2000 Syntax
Format AFINFO
Minimum Firmware Version Required|v8.7+

Tiger Syntax
Format [Addr#]AFINFO
Type Card-Addressed
Minimum Firmware version Required|v3.26+

This command returns all the values of variables and constants that control Autofocus. It also returns
maximum focus value found during last autofocus run, original location and location after frame offset
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was applied.
- Read more...

2016/03/23 20:25
commands, ms2000, autofocus

Command:AFLIM (AL)

For CRISP
Tiger Syntax
Shortcut AL
Format [Addr#]AL [X=Log_amp_AGC] [Y=LED intesity pot] [Z=in_focus_ mm]
Type Card-Addressed
Remembered|Using [Addr#]SS Z

MS2000 and RM2000 Syntax

Shortcut AL

Format AL [X=Log_amp_AGC] [Y=LED intesity_pot] [Z=in_focus_mm]
Remembered|Using SS Z

X and Y arguments of this command to directly read and write values (0 to 255) to the CRISP
electronics digital potentiometers. (Not recommended for use with host software.)

The Z-argument specifies the focus precision (in millimeters) when the lock state changes from
K or k to F. Useful for automatic checking of desired focus stability. Also useful to enforce a
tighter or looser focus state before indicating a lock condition. Note that this value is
overwritten whenever the NA of the objective is specified via the LR Y command as of
November 2015.

For Video Autofocus

Tiger Syntax

Shortcut AL

[Addr#]AL [X= x-axis highlight] [Y= y-axis highlight] [Z= safety limit
enable]

Type Card-Addressed

Remembered Using [Addr#]SS Z

Format

MS2000 and RM2000 Syntax

Shortcut AL

Format AL [X= x-axis highlight] [Y= y-axis highlight] [Z= safety limit enable]
Remembered|Using SS Z

The X and Y values set the length and breadth of the Sampled/Highlighted Video area. Range is
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0 to 100, with the value of 0 covering 0% of the video frame and 100 covering 90% of video
frame.

The Z value enables or disables the 200 um safety limit described in the AUTOFOCUS
OPERATION section on page 4. Setting safety limit enable = 1 enables the safety limit; safety
limit enable = 0 disables the safety feature. The default value is 1.

Fa

| Caution: Disabling the safety limit could result in damage

&% toyour optics, your sample, or your focus drive.

AL X=80 Y=50 Z7Z=1
: A<CR><LF>

AL
:N-3

Error indicates missing arguments

AL X=1000 Y=-12
:N-4

Error indicates arguments out of range

AL X=90 Y=90
:N-5

Error indicates operation failed, try entering one argument at a time

AL X? Y? Z7?
:A X=80 Y=50 Z=1

2016/02/23 19:18
commands, tiger, ms2000, crisp, autofocus

Command:AFMOVE (AM)

MS2000 and RM2000 Syntax

Shortcut AM

Format AFMOVE [X=0 or 1] [Y=0 or 1]
Units integer code (0 or 1)
Remembered|Using SS Z

Tiger Syntax
Shortcut AM
Format [Addr#]AFMOVE [X=0or 1] [Y=0or 1]
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Units integer code (0 or 1)
Type Card-Addressed
Remembered|Using [Addr#]SS Z

' At this time this Autofocus 2 feature isn't supported on
Tiger controllers.

A mode command that influences subsequent commanded moves. If X=1, then upon completion of a
commanded XY move (MOVE and MOVREL), for example, MOVE X=123 Y=456 , a multi-axis controller
will then automatically initiate an auto-focus.

Y=1 enables the SAFE_TURRET module. Y=0 disables it.
- Read more...

2016/03/24 18:39
commands, autofocus, ms2000

Command:AFOCUS (AF)

MS2000 and RM2000 Syntax
Shortcut AF

AFOCUS X= [% of speed] Y= [travel distance in mm] Z= [Hill Detect enable] F=
[Hill Offset]

Remembered|Using SS Z

Format

Tiger Syntax
Shortcut AF

[Addr#] AFOCUS X= [% of speed] Y= [travel distance in mm] Z= [Hill Detect
enable] F= [Hill Offset]

Type Card-Addressed
Remembered|Using [Addr#]SS Z

Format

The AFOCUS command will invoke an auto-focus routine using the speed and travel range specified by
the previously set X and Y parameter settings. This routine can also be activated by pressing “@”
button on most controllers. Entering AF without arguments will initiate the auto-focus routine itself,
whereas issuing an AF with arguments will only set the parameters. An auto-focus scan can be
canceled with HALT command or by issuing the \ shortcut. When an AF command is issued, the
controller only replies after the operation is complete. It returns a : A[###] if the operation was
successful, or N-5 if there was an error.

X= Speed. Range is 0 to 100 denoting the percentage of the focus drive’s maximum possible speed
to travel during an auto-focus scan. This speed is also used by the AFCALIB (or AFC) command.

Y= Total scan range in millimeters. The focus controller moves down one-half this travel distance, and
then scans up the full travel distance. This range is also used by AFCALIB (or AFC) command.
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Z= Search type; either 0 or 1. A value of 0 enables Normal mode, while a 1 enables Hill Detect mode.
(Z values 2 and 3 are reserved for future use.)

F= Hill Offset. Range is 0 to 100 denoting a percentage of a hill. If the Search Type is Hill Detect, then
this setting determines when the scan will end. Once a hill peak is detected, the scan will terminate
when past the peak by the Hill Offset percentage value.

- Read more...

2016/03/24 18:47
commands, autofocus, ms2000

Command:AHOME (AH)

MS2000 or RM2000 syntax

Shortcut AH
Format AH [X=fast 0] [Y=slow 0]
Units millimeters
Required Firmware Module ARRAY
Remembered Using SS Z
Tiger syntax
Shortcut AH
Format [addr#]AH [X=fast 0] [Y=slow 0]
Units millimeters
Type Card-Addressed
Required Firmware Module ARRAY
Remembered Using [addr#]SS Z

Set the location of the first array position when using the array module. The X setting is for the fast
axis which is by default the X axis of the stage, but can be changed using the SN Y and SN Z settings
(see SCAN command).

Without arguments, the command reads the current location and sets it to the first array position.
When using arguments, fast 0 and slow 0 are coordinates expressed in millimeters.

2016/03/14 17:49
commands, tiger, ms2000, array

Command:Alj

Array Module

MS2000 or RM2000 syntax

Shortcut 1)
Format Al) [X=i] [Y=]]
Units array location
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Required Firmware Module|ARRAY

Tiger syntax

Shortcut 1)

Format [addr#]Al) [X=i] [Y=]]
Units array location

Type Card-Addressed
Required Firmware Module ARRAY

Used with the ARRAY command to move to array location (i,j), where i and j are the indices of
the desired array location. The AHOME location is position (1,1). The query “Al} X? Y?” will return
the i and j locations where the stage is currently.

Note that if no move actually occurs if the Alj command moves to the current position. For
example, if you use AHOME X Y to set the current position to coordinate (1, 1) and then
immediately issue AIJ X=1 Y=1 then the motors will not move and no output TTL pulse (if
configured) will occur. If the desire is to get a pulse out at the (1, 1) position, a workaround is to
make a small relative move e.g. R X=100 Y=100 between issuing the AHOME and AIJ]
commands.

The assignments of horizontal (“fast”) and vertical (“slow”) axes are done using the SCAN
command. By default the horizontal or X axis is the card’s first axis and the vertical or Y axis is
the card’s second axis.

Tiger MicroMirror Phototargeting

Shortcut 1)

Format [addr#]Al) [X=horiz_position] [Y=vert_position]
Units axis units

Type Card-Addressed

Required Firmware ModuleMM_TARGET

Remembered Using [addr#]SS Z

Moves to the specified location (horiz position, vert position) subsequently pulses
the laser TTL signal. Positions are specified in axis units (the same as used by the WHERE or
MOVE command). If the X and/or Y argument is omitted, the corresponding position from the
last Al command will be used. Note that the position is changed as a side effect of this
command. The WHERE or MOVE command will change the beam position without pulsing the
laser TTL signal.

The TTL output used was the micromirror card itself (rarely wired to anything) until v3.35, but
as of v3.36 the laser trigger backplane line is used instead so that the signal is more accessible.

The settling delay before turning on the laser and the laser pulse high time are specified using
the WAIT and RTIME commands respectively.

The assignments of horizontal (“fast”) and vertical (“slow”) axes are done using the SCAN
command (most users will never need to change the defaults: the horizontal or X axis is the
card’s first axis and the vertical or Y axis is the card’s second axis).
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2016/03/14 17:52
commands, tiger, ms2000, array, phototargeting

Command:ARM

Shortcut ARM
Format ARM
Remembered|Using SS Z

Sending the ARM command without arguments starts the self-scanning of the ARRAY MODULE
sequence.

This has the same effect as the ARRAY command without arguments. It is recommended that you use
the ARRAY command instead of the ARM command.

This command was previously related to the deprecated sequencer module.

2016/05/18 15:59
commands, ms2000

Command:ARRAY (AR)

MS2000 or RM2000 syntax

Shortcut AR

Format AR [X=N_fast] [Y=N_slow] [Z=A fast] [F=A_slow] [T=6]
Units X and Y in integer, Z and F in mm, 0 tilt degrees from X axis
Required Firmware Module ARRAY

Remembered Using SS Z

Tiger syntax

Shortcut AR

Format [addr#]AR [X=N_fast] [Y=N_slow] [Z=A fast] [F=A_slow] [T=0]
Units X and Y in integer, Z and F in mm, 0 tilt degrees from X axis
Type Card-Addressed

Required Firmware Module ARRAY

Remembered Using [addr#]SS Z

The ARRAY command specifies the grid size and interval for the array module. Briefly, this sets up a
grid of points that can be traversed automatically with simple TTL control or with the RBMODE or AlJ
commands.

The size of the array is N_fast by N_slow points, with points spaced apart distance A fast and A _slow
(expressed in millimeters). By default X is the fast axis (where most movements occur) and Y is the
slow axis (with periodic movements), but this can be interchanged using the SCAN command (e.g. SN
Y=1 Z=0 will make the fast axis the 2nd axis on the card, the Y axis usually, and the slow axis being
the 1st axis usually X).

The location of the first point in the array is set with the AHOME command.
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The array pattern can be rotated using the T parameter where the value is specified angle in degrees.
When the value is non-zero then both X and Y motors will move between each grid point; e.qg. if set to
45 degrees then the X and Y motors will move by the same amount.

Without arguments, the AR command starts self-scanning of the array. When the stage arrives on
target, it will delay for a period of time set by the command RT Z=time_delay before continuing on to
the next position. It is possible to repeat the array using the RM F byte.

Whether a raster or serpentine pattern is used is set using the SCAN F setting (default is serpentine).

If you start the array scan with the AR command (no arguments), it will use an
-~ internal timer that moves to the next position independently of TTL-input
@ triggered moves. If you are driving the array scan with TTL X=7, then you should
use the RM command (no arguments) to simulate a TTL input and start the array
scan. This will avoid using the internal timer.

2016/03/14 18:13
commands, tiger, ms2000, array

Command:AZERO (AZ)

MS2000 or RM2000 syntax
Shortcut/AZ

Format |AZERO [axis]...
Units Integers 0-255

Tiger syntax

Shortcut/AZ

Format |AZERO [axis]...
Units none

Type Axis-Specific

Automatically adjusts the zero balance of the motor drive card. The expected “zeroed” values of AZ
are typically around 127, though acceptable values may fall between 90 and 164. If an axis is not
zeroed, the stage may have very different performance in one direction compared to the other, e.qg. it
may have trouble landing from one direction.

If AZ replies with NOT Zerod , run it again. If its unable to zero, then you may need to change AA
setting.

- Read more...

2016/03/14 17:35
commands, tiger, ms2000
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Command:BACKLASH (B)

Motorized Actuator

MS2000 or RM2000 syntax
Shortcut B
Format BACKLASH [axis] = [distancel]...
Units millimeter
Remembered|Using SS Z

Tiger syntax
Shortcut B

Format BACKLASH [axis] = [distance]...
Units millimeter
Type Axis-Specific

Remembered Using [addr#]SS Z

This command sets (or displays) the amount of distance in millimeters of the anti-backlash
move which absorbs the lash in the axis' gearing at the end of commanded moves”. This
behind-the-scenes move ensures that the controller approaches the final target from the same
direction, which improves repeatability when using rotary encoders. A value of zero (0) disables
the anti-backlash algorithm for that axis. The default value depends on motor build but is 0.04
for most common 4 TPI leadscrew pitch with rotary encoder, 0.01 for most common 16 TPI
leadscrew pitch, and 0.02 for the x-axis of scan-optimized stages. For linear encoders a
backlash move is not necessary and there is no reason to change the setting from the default
value of zero (0). Moves with manual input devices (joystick or knobs) do not have any anti-
backlash move.

Example:

B X=.05 Y=.05 Z=0
A

B x?

:X=0.040000 A

The command in this example will make the controller move the X and Y axes to a location 50
microns away from the final target before moving to the final target, while the anti-backlash
algorithm for the Z axis is disabled.

MicroMirror, Tiger Galvo and Tunable Lens Cards
Shortcut B

Format B [axis]=[0.1 to 650] ...
Units Frequency in kHZ
Type Axis-Specific

Remembered|Using [addr#]SS Z
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This command is “recycled” for a different use in MicroMirror axes than for motor axes. In the
context of a MicroMirror axis this command is used to set the cut off frequency of the 5th order
Bessel filter. Units are in KHz. The lowest acceptable value is 0.1 (100Hz) and highest is 650
(650kHz). For a typical micro-mirror to avoid mechanical resonance this should be set no higher

than 0.8 kHz.
Example:

B R=0.1 S=0.1
:A

Sets 100Hz filter cut off freq for R and S axes

B P? Q7
:P=0.4 B=0.4 A

Queries the filter cut off freq for P and Q axes

2016/03/14 18:19

commands, tiger, ms2000, micromirror, tlens

Command:BCUSTOM (BCA)

MS2000 or RM2000 syntax

Shortcut BCA
BCA [X = @ Normal Press] [Y = @ Long Press] [Z = @ Extra Long
Format Press] [F = Home Long Press] [T = Home Extra Long Press] [R =S
Normal Press] [M = ]S Long Press]
Units Integer code (see table below)
Firmware Version
Required J.2g+
Automatically on power down. Not affected by SS Z or SS X. Before
Remembered version 9.2m, SS Z used to save settings.

Tiger syntax

Shortcut BCA
[addr#]BCA [X = @ Normal Press] [Y = @ Long Press] [Z = @ Extra

Format Long Press] [F = Home Long Press] [T = Home Extra Long Press] [R
= JS Normal Press] [M = ]S Long Press]

Units Integer code (see table below)

Type Card-Addressed

Firmware Version

Required 3*

Remembered Automatically on powerldown. Not affected by [addr]SS Z or.
[addr]SS X. Before version 3.3, [addr]SS Z used to save settings.

In Tiger version 3.0+ and MS2000 version 9.2g+ the Button Function assignment has been rewritten
to be more flexible. Every possible button function is now assigned a number. This function can be
assigned to any button (@, Home, and Joystick Button) and any press duration (Normal, Long and

https://asiimaging.com/docs/
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Extra Long Press) through the BCA commands X, Y, Z, F, T, R, and M arguments.

The settings of BCUSTOM are automatically saved in non-volatile memory when changed, they will be
available even on controller restart.

As of Tiger version 3.18 and MS2000 version 9.2| a button function can be initiated over serial using
the BE F command (BENABLE). The function doesn't need to be assigned to a particular button for
this to work. Note: this function does not interact with the button_flag byte, use EXTRA M=# if
you need that functionality.

Note: Behavior of this command is very different pre-Tiger
version 3.0 and MS2000 version 9.2g

As of MSO00 version 9.2m+ and Tiger v3.35+, it's possible to assign button functions to Home
Normal Press and Joystick Extra Long Press using the BENABLE command. The parameters
R and T are used, and follow the same behavior as BCUSTOM. The parameter M to sets the
Zero/Halt Normal Press button function with BENABLE M=#.

Note: The Zero/Halt button will always halt all axes on a button press unless you set the button
functionto ® - No Function Performed, which disables the halting routine. The halting routine
happens as soon as you press the button, not in the release handler.

Example: #BENABLE R=0 to disable the home button normal press, where # is the Tiger card
address.

- Read more...

2016/03/14 18:34
commands, tiger, ms2000

Command:BENABLE (BE)

MS2000 or RM2000 syntax
Shortcut BE

BENABLE [X=Toggle] [Z=Enable Byte] [F=Button_Function] [R=Home Normal
Press] [T=)S Extra Long Press] [M=Zero/Halt Normal Press]

Units None
Remembered|Using SS Z

Format

Tiger syntax
Shortcut BE
[Addr#]BENABLE [X=Toggle] [Y?] [Z=Enable_Byte] [F=Button_Function]

Format [R=Home Normal Press] [T=JS Extra Long Press] [M=Zero/Halt Normal Press]
Units None
Type Card-Addressed

Remembered Using [addr#]SS Z
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Enables or disables button functions for the specified card and specified buttons, either all/none (X, or
Toggle) or with finer granularity (Z, or Enable_byte). Toggle=0 disables all buttons and pulses; i.e. BE
X=0 is equivalent to BE Z=0. Toggle=1 enables all buttons and pulses (default settings); i.e. BE X=1
is equivalent to BE Z=15. Querying X returns the same as querying Z. Specific buttons can be
enabled/disabled by explicitly setting the Enable Byte. The bits are set to one 1 when enabled or
zero 0 when disabled, and are defined as follows:

Z parameter Enable Byte is bit-mapped number that determines which buttons are enabled or
disabled as tabulated below. Bit5 is a special case; it changes the behavior of the physical button to
zero the Z axis only and has been removed from Tiger code after v3.20.

Bit# Button

“Zero” Button

“Home” Button

“@" Button

Joystick Button

Reserved

Zero Z Only (removed from Tiger after v3.20)
Reserved

Reserved

~N oo WIN|FL| O

F parameter Button Function is a positive integer code for the button function that will be
executed. See documentation of BCUSTOM for a list of available button functions. This allows a button
press to be simulated using a serial command. However, this will not modify the
button flag byte. This is available from Tiger v3.19 onward and in middle of Whizkid v9.2I.

If you need to call button functions that interact with the button flag byte use EXTRA M=#
instead.

Button Function Assignment Parameters

As of MS2000 9.2m+ and Tiger v3.35+ you can assign functions from from the button function table
in BCUSTOM to additional Home and Joystick button press durations.

R - assign a button function to Home Normal Press.
T - assign a button function to Joystick Extra Long Press.
M - assign a button function to Zero/Halt Normal Press.

Note: The Zero/Halt button will always halt all axes on a button press unless you set the button
functionto ® - No Function Performed, which disables the halting routine. The halting routine
happens as soon as you press the button, not in the release handler.

Tiger Example
To make Axis on Card#1 ignore the zero and home button, and only respond to Joystick and @
buttons. Bit 3 and Bit 2 set to '1', Bit 1 and Bit 0 set to '0'. Binary '1100' is Decimal '12"

1BE 7=12
tA

MS2000 Example
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To make all the axis on controller ignore the zero and home button, and only respond to Joystick
and @ buttons. Bit 3 and Bit 2 set to '1', Bit 1 and Bit 0 set to '0'. Binary '1100' is Decimal '12'

BE 7Z=12
tA

Additional Feature in Tiger Version 3.14+
Addressing the COMM card specifically (or omitting the address on the command) results in a
different behavior. Disabling a button on the COMM card will result in disabling that functionality
for all cards in the rack. This disabling happens at the COMM card so the other cards in the rack
never receive notification of a change in the button's state. In this way, individual cards may be
set to the desired functionality and a layer of control over all cards may be applied without
affecting the settings on individual cards.

The OBE Y? query command provides a report of past button states. Every time one of the
inputs is activated, the COMM card notes the activation by setting a bit in a status byte. That bit
will remain set until the status byte is queried again on the COMM card with @BE Y?. The result
of the query will return the current status byte to the host, then clear the status byte (set all
bits representing input sources to 0), thereby preparing the status byte for further button press
detection. The format of the bits in the returned status byte is the same as the table above. A
one 1 on the specified bit represents the input has been activated since the last query.

Starting with v3.21, a button that is held down during a serial query of button state will be
reported as activated every query up through the one immediately following release. This can
be used by high-level software to time button presses, e.qg. if querying happens every second
and the button is held down for 1.001 seconds then it will be reported as being held down twice.
If the button is held down for 0.1 seconds then most of the time it will only be reported once,
unless the query happens to occur during that 0.1 seconds in which case it will be reported
twice.

2016/03/14 18:49
commands, tiger, ms2000

Command:BUILD (BU)

MS2000 syntax

Shortcut/BU

Format |BUILD [X][Y]
Units none

Tiger syntax
Shortcut/BU

Format |[Addr#]BUILD [X] [Y]

Units none

Type Card-Addressed (defaults to COMM)

Applied Scientific Instrumentation - https://asiimaging.com/docs/


https://asiimaging.com/docs/tag/commands?do=showtag&tag=commands
https://asiimaging.com/docs/tag/tiger?do=showtag&tag=tiger
https://asiimaging.com/docs/tag/ms2000?do=showtag&tag=ms2000

Last update: 2022/11/09 04:34 products:ms2000

https://asiimaging.com/docs/products/ms2000

- Read more...
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Command:CDATE (CD)

MS2000 or RM2000 syntax

Tiger syntax

Shortcut/CD

Format |CDATE

Type Card-Addressed

Shortcut/CD

Format |[Addr#]CDATE

Type Card-Addressed

This command returns the date and time the current firmware were compiled

Tiger Example

1CD

Dec 19 2008:16:19:59

MS2000 Example

Ch

Dec 19 2008:16:19:59

This example shows that the firmware running was compiled on December 19th year 2008 at 4:19:59

PM.

2016/03/14 19:51
commands, tiger, ms2000

Command:CNTS (C)

MS2000 or RM2000 syntax

Tiger syntax

Shortcut C

Format CNTS [axis] = [encoder counts per mm]...
Units encoder counts per mm
Remembered|Using SS Z

Shortcut C

https://asiimaging.com/docs/
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Format CNTS [axis] = [encoder counts per mm]...
Units encoder counts per mm

Type Axis-Specific

Remembered Using [addr#]SS Z

Changes axis' encoder counts per mm. For example, doubling this number would cause a given
number of mm to be converted internally to twice as many encoder counts as before. A command to
move the stage 2 mm would instead cause it to move 4 mm. MOST USERS DO NOT NEED THIS
FUNCTION! If your stage is not moving as expected try making sure the leadscrew pitch is set
appropriately with the CUSTOMA command.

\begin{equation} Cnts = {(6.5536 * 107) \over d} \end{equation}

where d is the total range of movement in microns. For example, if the range of movement is -100um
to +100um, thend = 200, and Cnts = 327680.

ﬁ Note: For a piezo device, always set CNTS first, then limits
(SL and SU) afterward.

- Read more...

2019/04/18 19:33
commands, tiger, ms2000

Command:CUSTOMA (CCA)

MS2000 Syntax

Shortcut CCA,CA

Format CCA X=nY=m Z=0

Remembered X automatically saved, Y and Z need SS Z

Tiger Syntax
Shortcut CCA,CA
Format [Addr#]CCA X=n Y=m Z=0
Type Card-Addressed
Remembered|X automatically saved, Y and Z need [Addr#]SS Z

yaN For the Tiger programmable logic card this command is used
+ . very differently; for that see Tiger Programmable Logic Card
(TGPLC) documentation and ignore this page.

- Read more...
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Command:CUSTOMB (CCB)

card, for that see Tiger Programmable Logic Card (TGPLC)

i i Not implemented in Tiger except for programmable logic
documentation and ignore this page.

Shortcut CCB
Format CCB Z=n
Units none
Remembered|Using SS Z

Planar correction functions.

CCB z=1

CCB Z2=2

CCB zZ=3

Store current xyz location values x1,y1,z1...x3,y3,z3 respectively.

CCB Z=4 Calculate coefficients for planar correction function, and enable planar correction.
CCB Z=5 Disable planar correction.
CCB Z=6 Displays actual corrected current Z position as long integer.

Note: WHERE Z displays the intended position of Z based on the most recently sent MOVE, MOVEREL,
or HERE command.

CCB Z=7 Re-initialize to zero all Planar variables including x1,y1,z1...x3,y3,z3 and planar correction
function coefficients. Disable planar correction.

- Read more...

2016/03/14 20:20
commands, ms2000, planar

Command:DACK (D)

Motorized Actuator

MS2000 or RM2000 syntax

Shortcut D

Format D [axis]=[ratio in mm/sec] ...
Units ratio in mm/sec
Remembered|Using SS Z

Tiger syntax
Shortcut D
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Format D [axis]=[ratio in mm/sec] ...
Units ratio in mm/sec

Type Axis-Specific

Remembered Using [addr#]SS Z

Sets motor speed control ratio, in mm/sec, of movement per DAC count. A DAC count is a value
change of one (1) in the 8-bit integer written to the motor speed control register. MOST USERS
DO NOT NEED THIS FUNCTION!

Example:

D X=.055
A

D X?

:A X=0.055000

Incrementing/decrementing the motor speed control register by one DAC count
increases/decreases X-axis stage speed by 0.055 mm/sec.

MicroMirror
Shortcut D
Format D [axis]=[0to 1] ...
Units Unitless float between 0 and 1
Type Axis-Specific
Remembered|Using [addr#]SS Z

This command is “recycled” for a different use in MicroMirror axes than for motor axes. For
MicroMirror axes it sets up a calibration constant or scale factor that is used to attenuate the
scanner motion when used in internal input mode (as the implementation is in software it does
not apply in external input mode). In tests we found that the two axis of the MEMS MicroMirror
does not tilt by the same amount when similar inputs are applied. This may be critical for some
applications. This parameter sets an attenuation, so both axes can be made to tilt the same
amount. For example, if the S axis was found to be doing 85% travel of R axis then we could
attenuate R to compensate by setting D R=0.85 S=1. Note that behavior is undefined if
changed in the middle of a single-axis move or SPIM move on the same axis. N.B: This
command was retired in v3.14 of the firmware because it wasn't being used and the
internal implementation was complex.

Example:

D R=0.85 S=1
A

Attenuates the travels of R axis by 15%.

2016/03/14 20:27
commands, tiger, ms2000, micromirror
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Command:DUMP (DU)

MS2000 or RM2000 syntax
Shortcut DU

Format |[DUMP [X][YI[F]
Units none

Tiger syntax
Shortcut DU

Format [addr#]DUMP [X][Y][FI[R=mode][T=interval]
Units none
Type Card-Addressed

Remembered|not possible

Dump internal buffers to terminal screen.

The Tiger and MS-2000 controller has several built-in diagnostic capabilities that are useful for
troubleshooting difficulties and for tuning the servo motion parameters. It is often useful to see how
well the servo motion is tracking the theoretical trajectory. The controller has a built-in buffer that can
hold 200 to 500 move steps. For best results, restrict testing to a single axis at a time; otherwise
information from multiple axes will be interleaved in the dump buffer. Any motion from any axis will
write information into the dump buffer until it is full.

DU, without arguments, dumps the Trajectory Buffer.
DU X clears the trajectory buffer and error buffer.
DU Y dumps Error Buffer. See Error Codes for M52000, RM2000 and TG-1000 Diagnostics

DU F Prints controller log, it has information like the total time the controller was on, the total
distance the XY stage has traveled and others. The log first has to be initialized with command DU
F=999 . This is done in the factory, and we suggest users not reset the log as it may wipe data that is
useful for later reliability tracing. In MS2000 firmware v9.50, CRLF was added to the end of the
response to match Tiger.

DU R=mode sets the trajectory buffer mode (introduced in Tiger v3.19). Mode 0 (default) means the
trajectory buffer, once full, will not be changed further. Mode 1 continuously overwrites the trajectory
buffer information so that the most recent move information is always present.

DU T=interval sets the sampling interval for the trajectory buffer (introduced in Tiger v3.19).
Default is 1 which adds to the trajectory buffer on every axis loop. Setting to e.g. 10 will add to the
buffer once and then skip the next 9 axis loops. Handy for looking at longer-term trends.

Tiger Example
1DU X Clears the dump buffers on card#1
Then make a short move, e.g.: M X=12345 [Moves about 1.23 mm] After the move is complete,
you can dump the buffer to the screen: 1DU Dumps Trajectory Buffer on card #1
2DU Y Dumps Error Buffer on card #2
4DU F Dumps Card#4's Piezo History

https://asiimaging.com/docs/ Printed on 2024/04/06 19:41


https://asiimaging.com/docs/error_codes

2024/04/06 19:41

23/108

MS2000, MFC2000, and RM2000 Controller

4DU F=999 Resets Card#4's Piezo History

MS2000 Example

DU X Clears the dump buffers
Then make a short move, e.g.: M X=12345 [Moves about 1.23 mm]
After the move is complete, you can dump the buffer to the screen:
DU Dumps Trajectory Buffer
DU Y Dumps Error Buffer

DU F Dumps Piezo History

DU F=999 Resets Piezo History

2016/03/14 20:37
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Command:ENSYNC (ES)

MS2000 or RM2000 syntax

Shortcut ES
Format ENSYNC [axis]=[position in mm]...
Units position in millimeter
Remembered|Using SS Z

Tiger syntax
Shortcut ES
Format ENSYNC [axis]=[position in mm]...
Units position in millimeter
Type Axis-Specific
Remembered|Using [addr#]SS Z

This command lets the user set a position, in millimeters - absolute, which will toggle a TTL output
when the stage crosses that position. When ENSYNC is issued, the TTL output is reset low. Whenever
the stage crosses the ENSYNC position, the output will toggle low to high and if crossed again, from
high to low. ENSYNC will only work with one axis at a time, either X or Y and depends on how JP1 is

jumped.

- Read more...

2016/03/15 19:36
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Command:EPOLARITY (EP)

MS2000 or RM2000 syntax

Shortcut EP

Format EP [axis]=[-1 or 1]...
Units only -1 or +1 accepted
Remembered|Using SS Z
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Tiger syntax

Shortcut EP

Format EP [axis]=[-1 or 1]...
Units only -1 or +1 accepted
Type Axis-Specific
Remembered Using [addr#]SS Z

Values are -1 and 1. Adapts the firmware to the counting direction of the motor encoders. This setting
is normally set by ASI and not changed.

2016/03/15 19:43
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Command:ERROR (E)

Motorized axis

MS2000 or RM2000 syntax
Shortcut E
Format ERROR [axis]=[position in mm]...
Units millimeter
Remembered|Using SS Z

Tiger syntax
Shortcut E
Format ERROR [axis]=[position in mm]...
Units millimeter
Type Axis-Specific
Remembered Using [addr#]SS Z

This command sets the Drift Error setting. This setting controls the crossover position error (in
millimeters) between the target and position at which the controller considers an axis to be too
far out of position when resting. When this limit is reached, the controller will re-attempt to
move the axis back within the Finish Error (PC) limit. The current value for this setting can be
viewed using the INFO command or by placing a ? after the axis name. Entries of zero value,
e.g., ERROR X=0 are ignored.

Example

E X=0.0004

A

e x?
:X=0.000400 A

Input values equal to or less than zero are acknowledged by :A, but ignored.

The command in this example would cause the controller to consider a difference between the
target and the current position greater than 400nm to be too large. If this large of an error were
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detected, the controller would re-engage the move algorithm to place the position error back
inside of the Finish Error (PC) limit.

Warning: Make sure that the drift error E/ERROR value is
significantly larger than the value for PC/PCROS.
Otherwise an landing might initially be considered

/o complete but then afterwards lead to drift correction

:"’ : . Mmoves.

For firmware built after Aug 2023 (v3.42 for Tiger) the E
value is automatically set to at least 1.2x the PC value
whenever PC is changed.

TGPMT card
Shortcut E
Format ERROR [axis]=[0 to 5]...
Units integer code
Type Axis-Specific
Remembered|Using [addr#]SS Z

On a TGPMT card , ERROR command has a different purpose and function. ERROR command
sets the ADC averaging's sample size. Its a card wide setting, that affects both the PMT tubes.
This only affects the value reported with the RDADC command. The Analog signal output on the
BNC isn't affected.

ERROR [axis]=|Simple Moving Average sample size
0 1 Avg routine disabled, reports RAW reading

1 2

2 4

3 8

4 16

5 32

Example

If TGPMT card axis is m

e m=2
tA

Sets the ADC averaging routine sample size to 4.

e m?
:M=2.000000

A

Query the TGPMT card for ADC averaging routine sample size, 2 is reported, hence sample size
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is 4.

MicroMirror card
Shortcut E

Format ERROR [axis]=[correction in %]...
Units integer code
Type Axis-Specific

Remembered|Using [addr#]SS Z

On a Micromirror card ERROR command has a different purpose and function. It sets the amount
of bow correction applied to the axis. It is specified in units of percent deflection of the paired
axis when the specified axis is at full deflection. The sign indicates whether a positive or
negative deflection will be applied to the paired axis. It was introduced in Tiger firmware v3.18
along with the bow correction described below.

Bow is an optical effect where the motion of a scanned beam takes on a slightly curved shape
whenever the axis of the moving mirror's rotation is not orthogonal to the plane formed by input
and output beams. Because the MEMS mirror inside the ASI scanner tilts in two dimensions, at
least one axis will be subject to this effect. In a typical ASI light sheet scanner, the motion of the
“fast axis” (e.g. the axis that is scanned to make a light sheet) will deflect slightly in the slow
axis during scanning, whereas the motion of the slow axis is unaffected by the bow
phenomenon. To counteract this optical effect, starting in firmware v3.18 the firmware applies a
small opposite correction to the slow axis as the fast axis moves, and the magnitude of this
correction is specified by the ERROR command. The correction is quadratic relative to the
displacement from the center of the mirror range (generally position 0), so maximum correction
is applied at the edge of the mirror range.

The default is -2% for the “fast axis” and 0.0 for the “slow axis” in each axis pair because this
seems to be about right for a typical ASI scanner. This means that the slow axis position will be
adjusted as the fast axis moves but not vice versa. The bow correction is applied during regular
commanded moves, during single axis commands, and during the SPIM state machine. In the
SPIM state machine it is assumed that only the fast axis has a non-zero bow correction
coefficient.

The allowable range of correction is between -6.22% to +6.22%.

Tunable Lens Card
Shortcut E

Format ERROR [axis]=[DPT to DAC coefficient]...
Units float
Type Axis-Specific

Remembered|Automatically

On a Tunable card ERROR command has a different purpose and function. It sets the relation
between the DAC(current) and Tunable lens's Diopter. Its used to compensate for temperature
drift. More info here
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2016/03/15 19:46
commands, tiger, ms2000, tgpmt, micromirror, tlens

Command:EXTRA

Tiger Syntax

Format [Addr#]EXTRA [X?]1[Y?] [Z=ki_lock] [M?]
Type Card-Addressed

Remembered|Using [Addr#]SS Z

MS2000 and RM2000 Syntax
Format EXTRA [X?] [Y?] [Z=ki_lock] [M?] [M=button_code]
Remembered|Using SS Z

X? Provides the CRISP bottom line string as is shown on the LCD display.
Y? Returns the SNR value shown on the LCD after log amp calibration.

The Z argument sets the integral error servo parameter. The default is 1. Higher values may improve
speed settling but can also generate instability. Use sparingly.

T? (MS2000 9.20+): The controller detects the resolution of the ADC during initialization.

e 0 = 10-bit ADC (C8051F122 CPU)
e 1= 12-bit ADC (C8051F120 CPU)

M? Returns the button_ flag_ byte and resets the value to 0. (MS2000 9.2m+ and Tiger
v3.35+)

M=# Modify the button flag byte with the button code and call the button functions associated
with that code. (MS2000 9.2m+)

This command differs from BE F which does not modify the button flag byte and only calls a
single button function.

Additional Details About M?
The button flag byte stores the state of the last detected button press for each button.
When the controller is powered on, the value is initialized to 0. As the user presses buttons the
value of the button_ flag byte changes, it is important to note that this value only changes
when you release the button.

After receiving the EXTRA M? command, the internal value on the controller is reset to 0,
enabling you to detect new button presses.

If a button has already been pressed, and then is pressed again, the new state overwrites the
old state for that button. Example: if you do a Normal Press and then a Long Press on the
Joystick Button, the next time you send the “EXTRA M?” command the state of the
Joystick Button will be Long Press.

Zero/Halt button presses only have the states 0 and 1. (Not Pressed and Normal
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Press)

The button_ flag byte is divided into four 2-bit sections that each contain the state of a
button:

Bits [Button

1-2 |@ Button

3-4 |Home Button
5-6 |Joystick Button
7-8 |Zero/Halt Button

Each 2-bit section can take on the values 0- 3, these codes represent the state of the button.

Code Type

0 Not Pressed

1 Normal Press

2 Long Press

3 Extra Long Press

Example:
1. @ Button Normal Press
2. Home Button Long Press
3. Joystick Extra Long Press
4. Zero/Halt Normal Press
5. Send serial command EXTRA M?

Results of steps 1-5 in binary:

1. button flag byte = 00 00 00 01
2. button flag byte = 00 00 10 01
3. button flag byte = 00 11 10 01
4. button flag byte = 01 11 10 01
5. button_flag byte = 00 00 00 00 (serial command reset)

Example Python code for extracting button states from the button_flag_byte

asibuttonstate.py

# the value returned from EXTRA M?
button flag byte = 127

# bit masks

mask at 0x03 # 00000011
mask home = 0x0C # 00001100
mask js 0x30 # 00110000

mask zero = 0xCO # 11000000
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# get the button states from button flag byte

btn at button flag byte & mask at

btn home button flag byte & mask home 2
btn js button flag byte & mask js 4
btn zero button flag byte & mask zero 6

# show the results in decimal and binary
f"{button flag byte = } (binary {button flag byte
:08b})"
f*{btn at = } (binary {btn at:02b})"
f*{btn home = } (binary {btn home:02b})"
f"{btn js = } (binary {btn js:02b})"
f"{btn zero = } (binary {btn zero:02b})"

# console output:

# button flag byte = 127 (binary 01111111)
# btn at = 3 (binary 11)

# btn_home 3 (binary 11)

# btn js = (binary 11)

# btn zero 1 (binary 01)

[| IOV |

Additional Details About M=button_code
This function allows you to simulate button presses programmatically through a serial
command.

This command modifies the button flag byte and calls the button functions associated with
that button code.

The button codes are the same values that are returned by EXTRA M?. The input value is
clamped to the range: 0-127.

If a button code represents multiple button presses then the button functions will be called in
the order =
@, Home, Joystick, Zero/Halt (LSB = MSB)

You can expect the same behavior as if you were pressing physical buttons =

1. Send the command EXTRA M=3: button flag byte = 3, @ Extra Long Press button
function called.

2. Send the command EXTRA M=1: button flag byte =1, @ Normal Press button
function called.

3. Send the command EXTRA M=5: button flag byte =5, @ Normal Press and Home
Normal Press button functions called.

This demonstrates that button presses are overwritten as if you were interacting with the
physical controller pressing buttons.
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Example Python code for creating a button_code

asibuttoncode.py

create button code(at: int

home: int joystick:

int zero_halt: int -> int:

at range "Must be in the range 0-3."
home range "Must be in the range 0-3."
joystick range "Must be in the range 0-3."
zero_halt zero_halt "“Must be 0 or 1."

button code

# bit masks

BITMASK AT # 00000011

BITMASK HOME # 00001100

BITMASK JS # 00110000

BITMASK ZERO # 11000000

# set bits

button code & ~BITMASK AT

button code |= at & BITMASK AT

button code &= ~BITMASK HOME

button code | home
button code & ~BITMASK JS
button code | joystick

button code &
button code |

BITMASK ZERO
zero halt

button code

main

button code
button code

# prints 5

__hame “ main_ ":
main

2016/02/23 19:06
commands, tiger, ms2000, crisp

create button codel(at

& BITMASK HOME

& BITMASK JS

& BITMASK ZERO

home
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Command:HALT (\)

MS2000 or RM2000 syntax
Shortcut|\ (the backslash character)
Format HALT

Tiger syntax

Shortcut)\ (the backslash character)

Format |HALT

Type Broadcast or Card-Addressed command

This command will stop all active motors and other actuators too. If there are no errors, a positive
reply of :A will be returned. If the HALT command is given while a commanded move is in motion, the
controller will reply with the :N-21 error.

Additional Notes regarding usage on Tiger
It's usually a Broadcast command but can be used as a Card-Addressed Command as well.
When addressed to a specific card, it stops motion on that card only. Note that to use as a
Card-Addressed Command the full command HALT must be used instead of the shortcut \,
because \ is handled quickly in the command parser.

2016/03/15 19:52
commands, tiger, ms2000

Command:HERE (H)

The 'here' command differs on a TGPMT card from our other systems.
Actuators, Piezos, MicroMirror etc

MS2000 or RM2000 syntax
The HERE command sets the current reported position(s) of the axis(es) provided.

Shortcut H
Format HERE [axis]=[position in 1/10 microns]...
Units 1/10 microns
Remembered|Automatically

Tiger syntax
Shortcut H

Format HERE [axis]=[position in 1/10 microns] or see below for clocked devices
Units 1/10 microns
Type Axis-Specific

Remembered|Automatically

Assign the specified number to the axis’s current position buffer. If no position is specified, 0 is
assumed. For non-clocked devices, the unit of measurement is in tenths of microns. This defines
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the current position to be a specific distance from the origin (0).
Clocked Devices:

On clocked devices (filter slider, turret, mirrored port switch, etc), you can change position #1
or you can change the spacing between positions.

Change position #1“

1. Remove all axes from either the joystick or a knob (for example, the Z-axis from the Z-
knob | Z=0).

2. Assign the clocked device axis to that joystick or knob (for example, the M-axis to the Z-
knob ] M=22).

3. Use the joystick or knob to adjust the axis to the desired position.

Issue the 'here' command to set the position (for example, the M-axis H M=1).

5. Restore (assign and unassign) the desired axes to the joystick / knobs as desired (for
example, the M-axis from and the Z-axis to the Z-knob ] M=0 Z=22).

o

Change the spacing between positions:

1. Move to position #2 (for example, the M-axis M M=2).

2. Remove all axes from either the joystick or a knob (for example, the Z-axis from the Z-
knob ] Z=0).

3. Assign the clocked device axis to that joystick or knob (for example, the M-axis to the Z-
knob | M=22).

4. Use the joystick or knob to adjust the axis to the desired position.

. Issue the 'here' command to set the spacing (for example, the M-axis H M+.

6. Restore (assign and unassign) the desired axes to the joystick / knobs as desired (for
example, the M-axis from and the Z-axis to the Z-knob | M=0 Z=22).

ul

Only available on MS2000 version 9.2m and above, TG1000 version 3.28 and above.

If there are no errors, the positive reply :A will be sent back from the controller

DOES NOT WORK FOR PIEZOS AND MICROMIRRORS.

u n
; ,

HEFERSHDERS-ANDTURRETS:

Example

H X=1234 Y=4321 Z
tA

The X position will change to 123.4 microns from the origin, Y will change to 432.1 microns, and
the Z will be zeroed. Example

H X=1234 Y=4321 Z
tA
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The X position will change to 123.4 microns from the origin, Y will change to 432.1 microns, and
the Z will be zeroed.

TGPMT usage
Shortcut H

HERE [axis] or
HERE [axis]=0

Type Axis-Specific
Remembered|Automatically

Format

On a TGPMT card , this command this used to Zero the PMT signal reported by the RDADC
command. When this command is issue , the current PMT signal is saved , and the controller
begins subtracting it from the current PMT signal. Users can use this as a background subtract
or offset feature.

User can cancel the zeroing by issuing HERE [axis]=0 . Readings reported by RDADC
command will not be altered anymore.

Only the readings reported by the RDADC command are altered. 0-4V Analog PMT signal on the
BNC connector is not altered.

This is a card wide-settings , both PMTO and PMT1's reading are altered.

More details here.

Example

h m
tA

If the TGPMT card axis char is m. Saves the current PMTs readings and starts subtracting them
from RDADC commands reported readings.

h m=0
tA

If the TGPMT card axis char is m. Clears the saved PMTs readings and stops subtracting them
from RDADC commands reported readings.

2016/03/15 19:56
commands, tiger, ms2000, tgpmt

Command:HOME (!)

MS2000 or RM2000 syntax
Shortcut|! (the exclamation point character)
Format |HOME axis [axis] [axis] ...
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Tiger syntax

Shortcut|! (the exclamation point character)
Format |HOME axis [axis] [axis] ...

Type Axis-Specific

Executes a halt and then moves specified axis motors toward their HOME position. The default location
for the HOME position (1000 mm) is far past the positive limit of the stage travel. If a hardware or
firmware limit switch is encountered, the motor will stop.

If there are no errors, an :A is returned.

/= Note that this is NOT the same thing as pressing the HOME
:" ! " button on the controller. The controller button executes a
move to the zero position.

- Read more...

2016/03/15 20:00
commands, tiger, ms2000

Command:INFO (I)

MS2000 or RM2000 syntax
Shortcut||
Format |l axis [Axis] ...

Tiger syntax
Shortcut||
Format || axis [Axis] ...
Type Axis-Specific

This command returns the current values of various variables and constants that control the way the
specified axis performs, as well as its current status.

- Read more...

2016/03/15 20:03
commands, tiger, ms2000

Command:JOYSTICK (J)

MS2000 or RM2000 syntax
Shortcut J

JOYSTICK [axis]x or
JOYSTICK [axis] = [Manual Input #]

Format
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Units Unitless integer , see table below
Remembered|Using SS Z

Tiger syntax
Shortcut J
Format JOYSTICK [ax!s]i or
JOYSTICK [axis] = [Manual Input #]
Units Unitless integer , see table below
Type Axis-Specific

Remembered Using [addr#]SS Z

This command enables (+) or disables (-) the input from the default manual control device for the
axis (joystick or knob). If you specify an input device number dev, the axis specified will be connected
to that input device

- Read more...

2016/03/15 20:13
commands, tiger, ms2000

Command:JSSPD (JS)

MS2000 or RM2000 syntax
Shortcut JS
Format JSSPD [X=fast] [Y=slow] [Z=knob_speed] [F=xy_knobs_fast] [T=xy_knobs_slow]
Units integer

Remembered|Using SS Z

Tiger syntax
Shortcut JS
[Addr#])SSPD [X=fast] [Y=slow] [Z=knob_speed] [F=xy_knobs_fast]

Format [T=xy _knobs_slow]
Units integer
Type Card-Addressed

Remembered Using [addr#]SS Z

This command sets the relative motor speed for maximum deflection of the joystick to the values
specified. Values between 0.1 and 100 (%) are acceptable, or -100 to -0.1 (negative setting reverses
the direction). Pressing the Joystick button toggles between the high and low settings.

Knob speed is a signed value that sets the relative speed and direction of the encoder knob (not
commonly used on TG-1000).

xy knobs high and xy knobs low are used to set the fast and slow speeds for XY_KNOBS and

ZF _KNOB, which respond to input from the two knobs on the side of the TG-1000 joystick. Note this is
different from MS-2000 where the F parameter sets the slow speed and the fast speed is equal to the
low speed multiplied by the T parameter raised to the third power. Note that prior to stage firmware
version 2.87 the implementation for F and T was like MS-2000.
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If there are no errors, the positive reply :A will be sent back from the controller.

Tiger Example

13S X7 Y?
:A X=80.000000 Y=3.000000

MS2000 Example

JS X? Y?
:A JS FAST=100 JS SLOW=5

2016/03/15 20:21
commands, tiger, ms2000

Command:KA

Tiger Syntax
Shortcut KA
Format KA [axis]=n...
Units unitless integer
Type Axis Specific
Remembered|Using [Addr#]SS Z

MS2000 and RM2000 Syntax
Shortcut KA

Format KA [axis]=n...
Units unitless integer
Remembered|Using SS Z

Adjusts acceleration gain parameter in the servo loop where n is a signed integer. The default value is
0. MOST USERS DO NOT NEED TO USE THIS FUNCTION!

Note: Before Tiger v3.20 and Whizkid 9.21, the KA and KADC commands adjusted the overall
servo gain. KADC was primarily used for CRISP. The KA command sets the servo acceleration gain
feed forward constant. The LR T command replaced KADC for CRISP.

2016/02/23 19:37
commands, tiger, ms2000

Command:KADC

: [ ] B
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a Warning! This command has been deprecated since early

Before Tiger v3.20 andWhizkid 9.21, the KA and KADC commands adjusted the overall servo
gain. KADC was primarily used for CRISP. The KA command sets the servo acceleration gain feed

forward constant.

- Read more...

2019/04/18 15:51
deprecated, commands, led, tiger, ms2000, crisp

Command:KD

Motorized Axis

MS2000 or RM2000 syntax

Shortcut KD

Format KD [Axis]=###
Units integer
Remembered|Using SS Z

Sets the servo derivative error term constant, the integer value kd. Usually set to zero (0).
Especially useful when inertia is a factor to improve settling time and stability. MOST

USERS DO NOT NEED TO USE THIS FUNCTION!

Tiger syntax

Shortcut KD

Format KD [Axis]=###
Units integer

Type Axis-Specific
Remembered Using [addr#]SS Z

Sets the servo derivative error term constant, the integer value kd. Usually set to zero (0).
Especially useful when inertia is a factor to improve settling time and stability.

MOST USERS DO NOT NEED TO USE THIS FUNCTION!

2016/03/15 20:26
commands, tiger, ms2000

Command:KlI

MS2000 or RM2000 syntax

Shortcut Kl
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Format KI [Axis]=### ...
Units integer
Remembered|Using SS Z

Tiger syntax
Shortcut Kl

Format KI [Axis]=### ...
Units integer
Type Axis-Specific

Remembered|Using [addr#]SS Z

Sets the servo integral error term constant, the integer value ki. Larger values of ki reduce the time
for small errors to be corrected at the finish of a move, but decreases stability if set too large.

MOST USERS DO NOT NEED TO USE THIS FUNCTION!

2016/03/15 20:27
commands, tiger, ms2000

Command:KP

MS2000 or RM2000 syntax

Shortcut KP

Format KP [AXxis]=### ...
Units integer
Remembered|Using SS Z

Tiger syntax
Shortcut KP

Format KP [AXis]=### ...
Units integer
Type Axis-Specific

Remembered|Using [addr#]SS Z

Sets the servo proportional error term constant, the integer value kp. Larger values of kp increase the
stiffness of the response to loss of position, but decreases stability if set too large.

MOST USERS DO NOT NEED TO USE THIS FUNCTION!

2016/03/15 20:29
commands, tiger, ms2000

Command:KV

Tiger Syntax
Shortcut KV
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Format KV [axis]=n...
Units unitless integer
Type Axis Specific
Remembered Using [Addr#]SS Z

MS2000 and RM2000 Syntax
Shortcut KV

Format KV [axis]=n...
Units unitless integer
Remembered|Using SS Z

Adjusts motor gain parameter in the servo loop where n is a signed integer. Default depends on motor
and leadscrew pitch but is generally within 10% of the ideal value. Ideal value will change with speed
setting, especially when AA is far from maximum.

MOST USERS DO NOT NEED TO USE THIS FUNCTION!

2020/10/01 12:37
commands, tiger, ms2000

Command:LCD

Supported on MS2000 and RM2000 only

Shortcut|LCD
Format |LCD “string”
Units ASCII Characters

Displays the quoted string on the bottom line of the LCD in place of the version information (DIP SW
#2 DOWN).

The quotes are syntactically required. If the quotes are not present, or one is missing, then the
command will clear the LCD line. This command is write-only and will not return the contents of the
LCD line if queried.

LCD “my super string” causes the last line of the LCD to be updated to: my super string

However, if issued this command: LCD my serial string or LCD ? or just LCD , Then the last line of the
LCD display will be cleared (with no characters present).

2016/03/16 13:22
commands, ms2000
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Command:LED

On Tiger with Two Axis Card

Format [Addr#]LED X=[0 to 100]
Type Percentage between 0 and 100
Remembered Using [Addr#]SS Z

Firmware Required|STD_XY_LED

Sets the brightness of ASIs LED illuminator by generating PWM through TTL out. TTL out mode
should be set to ‘9’ (i.e. TTL Y=9). Enable out from the LED illuminator should be connected to
TTL out on controller. This setting can be saved in non-volatile memory using the SAVESET
command. The PWM frequency is 1.3KHz. It's a Card-Addressed command.

The LED command has a slightly different format on a TGLED card. Refer to TGLED card user
guide for more details.

- NOTE: If you are encountering flickering, try adjusting
0 your shutter speed to integer multiples of the PWM

period (0.77 ms).

On Tiger and TGLED card

Format [Addr#]LED X=[1 to 100] Y=[1 or 100] Z=[1 or 100] F=[1 or 100]
Type Percentage between 0 and 100

Remembered|Using [Addr#]SS Z

This command is “recycled” for a slightly different use in TGLED than for other cards . In the
context of a TGLED card this command is used to set the individual brightness percentage of
the LEDs connected to the card. Setting the brightness to 0% results in LED to be off. Setting
the brightness to 50% results the in the LED being driven with PWM with 50% duty cycle.
Setting the percentage to be 100% results in the LEDs to turn on fully.

X sets the brightness for LED connected to channel 1, Y sets the brightness for LED connected
to channel 2, Z sets the brightness for LED connected to channel 3, and F sets the brightness
for LED connected to channel 4.

Default is 50.

Example

1LED X=10 Y=50 F=0
tA

Sets the Brightness of LED connected to Channel #1 to be 10% , Channel #2 to be 50% and
Channel #4 to OFF. Brightness of Channel #3 will be unchanged.

1LED X? Y? Z? F?
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X=10 Y=50 Z=50 F=0 :A

Queries the card for Brightness of LEDs connected to Channel #1,#2,#3 and #4

On Tiger with Micro-mirror card

Format [Addr.#]LED X=[outpu.t] Y=[switich_time] Z=[laser_mode]
R=[Side0_state] T=[Sidel state]

Type Integer (see below)

Remembered Using [Addr#]SS Z

Firmware Required MM _LASER TTL

The LED commands are used to control the laser outputs of the card (Micro-mirror card
backplane connectors, usually output by the Programmable Logic Card or TTL card in early
versions). The origin of these commands was for MM_SPIM firmware, but a separate define
MM_LASER TTL was created so that it could be used in other situations as well. This
documentation for v2.88+, though the Y parameter was added ~v2.86. In general these only
apply when the auxiliary TTL output mode is set to 1 (TTL T) and when the SPIM state machine
is not running.

output (X): selects which logical laser is on when the SPIM state machine is not running. The
exact hardware output depends on bits 0-2 of the LED Z setting. X=0 means neither laser is on,
X=1 means the Side0 laser is on, X=2 means the Sidel laser is on, and X=3 means both lasers
are on (LED Y setting applies in this case). Requires TTL T (aux_IO_mode) setting to be 1.
Setting is overridden during SPIM state machine operation.

switch_time (Y): sets the switching time in ms between the laser outputs when the SPIM state
machine is not running and when both lasers are active per the LED X command. Used to
simulate the effect of a passive 50/50 beam splitter, which is particularly useful during
alignment. Default is 10ms, cannot be set less than 1ms.

laser mode (Z): determines the behavior of the laser TTL outputs, both when using the LED
settings and also during the SPIM state machine.

e Bits 0-2 form a code 0-7 selecting how the logical laser outputs are converted to physical
TTL outputs. Setting should correspond to the physical hardware connected to the laser
TTL outputs. Specifically

o code O for individual laser shutters for the two sides (default until v3.01)

o code 1 for single laser with side switch (Side0 is laser shutter for both sides and
Sidel is high when the second side is active) (default v3.01+)

o code 2 for Side0 high when the first side of SPIM is active, Sidel high when the
second side of SPIM is active

o code 3 for single laser (Side0) automatically turned on during a FAST_CIRCLES move

o codes 4-7 are reserved for future use

e Bits 3-7 are reserved for future use and currently cannot be set

<html><br></html>

Side0 _state (R): can be set to 1 or 0 as shorthand for turning on/off the Side0 laser without
affecting the state of the Sidel laser. It is equivalent to querying the logical laser output state
(X), changing the LSB, and then setting the output state (X). Introduced in v3.11.
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Sidel state (T): can be set to 1 or 0 as shorthand for turning on/off the Sidel laser without
affecting the state of the Side0 laser. It is equivalent to querying the logical laser output state
(X), changing the 2nd bit, and then setting the output state (X). Introduced in v3.11.

On MS2000 or RM2000

Format LED X=[1 to 100] Y=[0 or 1] Z=[0 or 1] F=[0 or 1]
Type Percentage between 0 and 100

Remembered Using SS Z

Firmware Required LED DIMMER

X argument sets the brightness of ASIs LED illuminator by generating PWM through TTL out. TTL
out mode should be set to ‘9’ (i.e. TTL y=9). Enable out from the LED illuminator should be
connected to TTL out on controller. This setting can be saved in non-volatile memory using the
SAVESET command.

adjusting your shutter speed to avoid aliasing with the

i i If you encountering flickering in a live image, try
LED PWM frequency. The PWM frequency is 1 KHz.

Y, Z, and F arguments provide on/off control for additional LED lamp connectors on some
controllers. Not PWM dimmable.

On MS2000 with Dual LED

Format LED X=[0 to 100] Y=[0 or 100] R=[0 or 100] T=[0 or 100]
Type Percentage between 0 and 100
Remembered Using SS Z

Firmware Required|DUAL LED
Default Values X=20Y=20 R=100 T=100

Dual LED is a modern two LED driver for MS2000. Instead of using PWM to dim the LED, DUAL
LED varies the current applied to dim the LEDs (DC constant current driver) resulting in very
little flicker even at high shutter speeds. The brightness of the two LEDs can be independently
set using the X and Y arguments of the LED command. At 100% brightness about 900ma is
applied to the connected LED. The DUAL LED board can supply up to 900mA to two LEDs
simultaneously, with both channels independently controllable.

The DUAL LED command also has a current limiting feature, where the user can set the
maximum allowed brightness of the two LEDs with R and T arguments. This setting is saved in a
non volatile memory on the PCB , so this setting is preserved even after firmware upgrade. R
and T are both defined as the upper-limit that X and Y can be set to. R corresponds to X and T
corresponds to Y.

For example, an LED with maximum rated current of 100ma is attached to channel 1. Then
setting LED R=10 will limit the maximum applied current to 90ma by limiting X to no greater
than 10.
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X sets the brightness for LED connected to channel 1,

Y sets the brightness for LED connected to channel 2,

R sets the maximum brightness for LED connected to channel 1, and
T sets the maximum brightness for LED connected to channel 2.

Example

LED X=10 Y=50
tA

Sets the Brightness of LED connected to Channel #1 to be 10% , Channel #2 to be 50% .

LED X7 Y?
X=10 Y=50 :A

MS2000, MFC2000, and RM2000 Controller

Queries the card for Brightness of LEDs connected to Channel #1,and #2.

LED R=1
A
LED X=5
A
LED X?
X=10 :A

0

0

User sets the maximum brightness of LED#1 to 10%. If the user tries to increase the brightness
beyond 10%, its overwritten by maximum brightness settings and limited to 10%.

2016/02/22 17:57
commands, led, tiger, ms2000, tgled, dual led

Command:LLADDR (LL)

Shortcut LL

Format LLADDR X=xaddr Y=yaddr Z=zaddr
LLADDR X? Y? Z?

Remembered|Using SS Z

Sets the address of the axis used by the low level command set. The default values are X=24, Y=25,
and Z=26. Some systems require X=1, Y=2, and Z=3. This setting can be saved in non-volatile
memory using the SAVESET command.

2016/03/16 13:29

commands, lowlevel, ms2000

Command:LOAD (LD)

MS2000 or RM2000 syntax

Shortcut

LD

Format

LOAD [AXis]=### ...
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Units position in 1/10 microns
Remembered not saved
Firmware Module Required RING BUFFER

Tiger syntax

Shortcut LD

Format LOAD [AXis]=### ...
Units position in 1/10 microns
Type Axis-Specific
Remembered not saved

Firmware Module Required|/RING BUFFER

The LOAD function places a set of position coordinates in the next available internal ring-buffer
memory location. The position values are expressed as floating point numbers representing tenths of
a micron, the same as the MOVE command. If a + is specified instead of =###, then the current
position of the axis is stored in the ring buffer (as of Tiger firmware v2.81 and MS2000 firmware
v9.2g). For example, the command LOAD X+ Y+ Z=0.1 would store the current position of the X and
Y axes and the Z position of 10nm to the ring buffer. The ring buffer contains 50 positions by default;
contact ASI for the option of having 250 positions in the ring buffer (but this entails certain tradeoffs).

The coordinates for the next move may be queried by using the command LD X? Y? Z7?. Setting the
current buffer position and initiating moves to locations stored in the buffer can be done using the
RBMODE command (see below), or by using a front panel button. The LOAD operation increments the
number-of-positions counter accessed using RM X? (see the RBMODE command). In TG-1000 the ring-
buffer is stored and executed on a per-card basis. If positions for one or more axes on one card are
specified but others are not, the position of the unspecified axes during the ring buffer execution will
not be well-defined. To clear the buffer, type RM X=0.

The current stage position (for all axes with RING BUFFER firmware) may be loaded into the ring-
buffer by pressing the Joystick button for 3 seconds and releasing.

As of Tiger 3.41 and MS2000 9.2o0+ an error code is returned when the ring buffer is full, the old
behavior was to always return : A even when no positions are open.

Expected Response:
:N-5 - position not loaded
:A - position loaded

CAUTION: If you are using TTL mode 12 (see the TTL command), the values entered into the ring
buffer using the LOAD command represent RELATIVE coordinates, not ABSOLUTE coordinates. You
must drive the stage to the appropriate starting position before triggering any ring buffer
seguence.

2016/03/16 13:36

commands, tiger, ms2000, ringbuffer

Command:LOCK (LK)

This command has slightly different usage for CRISP, Phototrack, and SERVOLOCK TTL, and very
different use for TGPMT card.
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CRISP usage

Tiger Syntax
Shortcut LK

[Addr#]LK [X] [Y] [Z=lock offset] [F=code] [M=logAmp calibration_value]
[T=sum]

Type Card-Addressed
Remembered Using [Addr#]SS Z

Format

MS2000 and RM2000 Syntax
Shortcut LK

LK [X] [Y] [Z=lock offset] [F=code] [M=logAmp calibration value]
[T=sum]

Remembered|Using SS Z

Format

The LOCK command without any arguments advances to the next system state just as would a
short-press of the @ button.

X[crisp state]: LK X? returns the single character indicating the current CRISP system
state as described in the table CRISP System States. For historical reasons, do not use LK X to
set the current state, instead use LK F.

Y [error_number]: LK Y? returns the current value of the focus error which is also shown on
the LCD display. As of Tiger 3.39 and MS2000 9.2n this command returns the exact value
on the LCD, previously it didn't account for the system state and only returned the relative
focus error.

Z[lock offset]: LK Z? returns the current value of the focus error lock offset. The offset
is automatically determined during calibration and is modified when the command wheel on the
controller is used to focus a locked system. The offset is also reset with a >10 sec. press of the
@ button. A particular value of Lock offset may be set using LK Z=lock offset.

F[crisp state]: LK F=code will unconditionally set the focus state. Code is the ASCII
decimal equivalent for the 'state' character that is displayed on the LCD. For example, to
unconditionally enter the B state the command would be LK F=66. Not all states are best
entered directly. See the CRISP System States table for the appropriate ASCII code to enter a
particular state gracefully.

M [logAmp calibration value]: LK M? will query the value set by the logAmp calibration
routine (entered using LK F=72). You can use LK M=# to set it manually, which is only advised
if you have previously calibrated and know the correct value. See Saving Calibration and Offsets
for more details. Available on Tiger v3.39 and MS2000 9.2n firmware.

T [sum]: LK T? returns the current CRISP sum value which is also shown on the LCD display.
Available on Tiger v3.39 and MS2000 9.2n firmware.

Note: The results of LK Y? and LK T? can change depending on the system state, more
information can be found in the LCD Display section of the CRISP manual. For the most part you
don't have to worry about it, as the results only change in the diagnostic states A, B, and M.

Example:
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LK X?
:A R

Shows that CRISP is in the READY state.

SERVOLOCK TTL usage

Tiger Syntax

Shortcut LK

Format [Addr#]LK [X] [F=code]
Type Card-Addressed
Remembered Using [Addr#]SS Z

The LOCK command without any arguments toggles the SERVOLOCK TTL function from active
to inactive. As short-press of the @ button will also do unless the firmware build also has CRISP,
in which case CRISP takes priority. See full documentation of SERVOLOCK TTL firmware module.

LK X? returns the single character indicating the current state, which for SERVOLOCK TTL is
the letter T for enabled and Z for disabled. If CRISP is also present in the firmware module then
those states will also appear. LK F=code will unconditionally set the focus state. Use LK F=84
(ASCII letter T) to enable SERVOLOCK TTL control and LK F=90 (ASCII letter Z) to disable it
when done

TGPMT usage
Shortcut LK

[Addr#]LK [X] [Y] or
[Addr#]LK [X?] [Y?]

Type Card-Addressed
Remembered|Using [Addr#]SS Z

Format

This command has a different function on a TGPMT card. Here its used to check the status of
PMT (overloaded or not). Then if it is overloaded, issue a reset pulse to clear the overload.
Duration of the reset pulse is set with the RT Y command

[addr#] LK X?, Query PMTO's status. Controller return a 0 if Overloaded, and 1 if not
overloaded.

[addr#] LK Y?, Query PMT1's status. Controller return a 0 if Overloaded, and 1 if not
overloaded.

[addr#] LK X, Issue a reset pulse to PMTO.
[addr#] LK Y, Issue a reset pulse to PMT1.

Alternately, the status of the PMTs is also indicated by the LEDs on the TGPMT card (Green is
ok, Red is overloaded). And the reset button can be pressed to clear the overload state.

Example
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7lock x?
A 0O

Query the status of PMTO on TGPMT card at address 7 for status. 0 is returned, indication PMTO

is overloaded

7lock x
tA

Issue reset pulse to PMTO on TGPMT card at address 7.
7lock x?
Al

Overloaded was cleared, Query the status of PMTO on TGPMT card at address 7 for status
again. 1 is returned, indication PMTO is NOT overloaded

On Phototrack systems

Shortcut LK

Format LK [X] [Y] [Z=sum_min] [F=quad_order]
Remembered|Using SS Z

LK with no argument performs same action as “@" short press.
LK X performs same action as “@"” long press.
LK Y performs same action as “HOME" very long press.

Use sum_min to set the minimum sum-signal level required for tracking the sample. If the sum
signal is less than sum_min, tracking will PAUSE.

The quad_order is the relative orientation of the PMT assembly and is normally set during
calibration.

2016/02/23 20:02
commands, tiger, ms2000, crisp, tgpmt, phototrack, servolock ttl

Command:LOCKRG (LR)

This commands function changes if the system has a Phototrack module or CRISP/SERVOLOCK TTL
module.

On CRISP systems

Tiger Syntax

Shortcut LR
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[Addr#]LR [X=cal_gain] [Y=0bjective_na] [Z=lock range] [F=cal range]
[T=loop_gain]

Type Card-Addressed
Remembered|Using [Addr#]SS Z

Format

MS2000 and RM2000 Syntax
Shortcut LR

LR [X=cal_gain] [Y=0bjective_na] [Z=lock_range] [F=cal_range]
[T=loop_gain]

Remembered|Using SS Z

Format

The LOCKRG command allows the user to control of several system variables.

X [cal gain]: The X parameter, cal gain, is the gain variable normally obtained from
running the calibration sequence. Although not recommended, it can be changed with this
command, but it will be reset upon running the calibration sequence.

Y [objective na]: The Y parameter sets both the cal range focus depth (LR F) and also
the in_focus _mm range (AFLIM Z) appropriately for the specified numerical aperture of the
objective. The computed values can be read and/or overridden using the LR F and AFLIM Z
commands respectively.

Z [lock range]: The Z parameter controls the maximum excursion (in either direction) of the
stage from the position where the Lock state was initiated before the system generates an error
condition and unlocks. The value lock range is in units of millimeters. The default value is 1.0
mm.

F [cal range]: The F parameter controls the excursion of the stage in the dither state of the
calibration sequence. The default value for cal range is 0.005 mm. Setting the objective's NA
using LR Y will change this value.

T [Lloop _gain]: The T parameter controls the gain multiplier or loop gain. The default value is
4,

Note: Firmware with a compile date prior to November 2016 used the KADC command to the set
loop gain. Firmware builds from November 2016 to March 2018 have both KADC and LR T
commands which have an identical effect. Note: with LR T the axis character does not need to
be specified.

With SERVOLOCK_TTL

Tiger Syntax
Shortcut LR
Format [Addr#]LR [Z=lock range]
Type Card-Addressed
Remembered Using [Addr#]SS Z

The SERVOLOCK TTL module uses the LOCKRG Z command to set the maximum excursion. If
CRISP is also present then the same setting is shared by both modules.

https://asiimaging.com/docs/ Printed on 2024/04/06 19:41



2024/04/06 19:41 49/108 MS2000, MFC2000, and RM2000 Controller

The Z parameter controls the maximum excursion of the stage from the position where it was
initially locked before the system generates an error condition and unlocks. The value
lock_range is in units of millimeters. The default value is 1.0 mm.

On Phototrack system

Shortcut LR

Format LR [X=cal _value] [Y=xy lock range] [Z=z_ lock _range] [F=cal _range]
Remembered|Using SS Z

This command sets range limits for tracking and autofocus systems. For XY tracking systems,
the excursion from the point of lock for both the X and Y axes in millimeters is set with the
lock _range value using the Y parameter. If the system encounters a lock_range or focus_range
limit, servo tracking is terminated.

Cal_range is the distance in millimeters of the stage movement for automatic calibration of the
Tracking or Focus system, set using the F parameter. The result of such a calibration is the
cal_value, which can be set explicitly with the X parameter or queried using LR X?. The
tracking parameters can be displayed on the serial terminal using LR Z.

Query: LR X? Y? F? returns the current value of the parameters.

2016/02/23 19:42
commands, tiger, ms2000, crisp, phototrack, servolock ttl

Command:LOCKSET (LS)

Shortcut LS
Format LS Z=[focus_trim]
Required Module|AF-DUAL system

The command directly sets the focus_trim value normally adjusted with the control knob after locking.
:Ais returned upon receipt of the command.
- Read more...

2016/03/16 13:47
commands, ms2000, afdual

Command:MAINTAIN (MA)

The Maintain command has a different function in case of a piezo actuator then a motorized actuator

MS2000 or RM2000 syntax

Shortcut MA

Format MAINTAIN [Axis] = [0 to 3]...
Units integer codes, see table below
Remembered|Using SS Z
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Tiger syntax

Shortcut MA

Format MAINTAIN [Axis] = [0 to 3]...

Units

integer codes, see table below

Type

Axis-Specific

Remembered Using [addr#]SS Z

Function for Motorized Actuator (xy stage, z drive etc)
The maintain command specifies the behavior of the controller after move completion. Move
commands complete when the stage moves to within the finish error tolerance of the target
position (""PCROS" or "PC" command). Another relevant setting is the drift error ("ERROR" or
"E" command). The actions for various code values are:

Code

Description

0

[default] Post-move, when the controller detects drift from target specified by the drift
error value, it will return the stage axis to the target several times (18) within a timeout
period (~0.5 sec.) before declaring a move error code 60 and giving up further attempts.

Post-move, the controller will indefinitely continue to try to reach target when drifts
greater than the drift error are detected. With codes 0 and 1, the motor drivers are
turned off when the stage reaches the finish error tolerance.

The motor drivers remain on and the servo loop remains active. NB: making a manual
move (e.qg. joystick) may turn the motors off.

Drivers remain on and servos active for the post-move time set by the "WAIT" or "WT"
command. The system BUSY is released when the finish error tolerance is first achieved.
Setting the WAIT time sufficiently long can stabilize post-move drifts during data
recording, but then allow for less power consumption of the driver amplifiers when
waiting between moves.

Reserved

Servos Disengage. For example with motorized turrets this will allow the user to
manually move the turret.

If there are no errors, the positive reply :A will be sent back from the controller.

Function for

Piezo Actuator

ﬁ This feature is only available on Tiger system

This command is “recycled” for a different use in piezo axes than for motor axes. For ADEPT
piezo cards sets the maintain code. Currently 2 modes are implemented with the following

codes:

MA [axis] = |[Mode

0 default
1 Overshoot algorithm
Mode

0 is the default where the piezo DAC is set and the piezo drive electronics apply a

voltage to the piezo to move the piezo to the correct position as measured by the strain gauge.
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Mode 1 is the overshoot algorithm which may reduce the setting time in many circumstances
where speed is critical and the user is willing to do some tuning. The piezo DAC is set as if the
move were traveling past the actual target according to an overshoot percentage set by the PZ
T setting. The idea is to slew more quickly initially. When an exit condition is reached the piezo
DAC is set to the desired final position. There are two exit conditions, meeting either one or the
other is sufficient:

(1) the strain gauge indicates that the piezo is at least halfway to the final position or

(2) the maximum time for the overshoot to be applied set by the PZ R is reached.

Note: At one point this behavior was controlled using the
-~ PM command. It was shifted over to MA starting in v3.06
@ but not in its current form until v3.11. Using this anything
besides the default setting with firmware between v3.06
and v3.10 is not recommended.

2016/03/16 13:52
commands, tiger, ms2000

Command:MOTCTRL (MC)

MS2000 or RM2000 syntax
Shortcut/ MC
Format |[MOTOCTRL [AXxis]+

Tiger syntax
Shortcut MC

Format |[MOTOCTRL [Axis]+
Type Axis-Specific

This command enables + or disables - the controller’s ability to control the motor of a certain axis.
The motor control voltage is set to zero and the position feedback control is not monitored when the
motor is in disabled - mode. The electronics of the controller will attempt to keep the motor from
moving while disabled, however, it should be noted that this is an open-loop brake control only, and
any movement or drift is not corrected.

When queried with MC <axis>?, the controller returns values of 1 or @ representing enabled and
disabled respectively. The MS2000 controller may also return a value of 2 if the clutch is disengaged,
there is a switch on the front of the controller to toggle the clutch state.

If there are no errors, the positive reply :A will be sent back from the controller.
- Read more...

2016/03/16 14:00
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Command:MOVE (M)

MS2000 or RM2000 syntax

Shortcut M

Format |MOVE [Axis]=[units 1/10 microns]...
Units 1/10 microns

Tiger syntax

Shortcut/M

Format |MOVE [Axis]=[units 1/10 microns]...
Units 1/10 microns

Type Axis-Specific

Move one or more axis motors to an absolute position. Uses the scaling of the "UM" command, i.e.
usually 10ths of microns for stages. If no position is specified, 0 (the origin) is assumed.

For devices with CLOCKED POSITIONS (e.qg. turrets and filter sliders), the position is an integer value
between one and the number of positions. Note that ASI filter wheels have a separate command set
described in the filter wheel documentation.

A positive reply 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 move
has been completed.

- Read more...

2016/03/16 14:04
commands, tiger, ms2000, speed, vector

Command:MOVREL (R)

MS2000 or RM2000 syntax
Shortcut|R
Format |MOVREL [Axis]= [units 1/10 microns]...
Units 1/10 microns

Tiger syntax
Shortcut R

Format MOVREL [Axis]= [units 1/10 microns]...
Units 1/10 microns
Type Axis-Specific

Remembered|Using [addr#]SS Z

Move one or more axis motor a distance relative from its current target position. This command is
similar to the MOVE command except the new target position is calculated based on the current target
position instead of being specified directly. Like the MOVE command, the typical unit of distance is
tenths of microns.
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The change to the target position is quantized by encoder counts. For example, with 16 TPl and rotary
encoders there are 181590.4 encoder counts per millimeter. If you request 1.000 um move, the
encoder target will change by 182 encoder counts which is 1.0022 um. By repeating the same relative
move 600 times, the total move will be 600*182 = 109200 encoder counts which is 601.3 um, not
600.0 um. However, if you request for 2.000 um moves then the target will move by 363 encoder
counts which happens to be closer to 2.000 um: repeated 300 times gives 599.7 um move in total.
The reason for this behavior is that the stage and controller don't measure in microns, they can only
tell how many encoder counts have gone by.

If the previous move was commanded by serial or TTL, then the post-move target position is based on
the pre-move target position - where the previous move would ideally have landed - not on the pre-
move actual position. This behavior prevents the possibility of accumulating small positioning errors
when making sequential relative moves. Note that events such as manual moves (joystick/wheel),
halted moves (by user or via motor error conditions), and automated drift correction moves will
change the target position to the actual position.

A positive reply 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 move
has been completed.

- Read more...

2016/03/16 14:09
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Command:MTIME (MT)

MS2000 or RM2000 syntax

Shortcut/MT

Format |MT [axis] = [time in msec]...
Units millisecond

This command returns the settling time of the last move.
- Read more...

2023/05/26 15:58
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Command:MULTIMV (MM)

MS2000 or RM2000 syntax

Shortcut MM
Format MM [X=radius] [Y= speed] [Z= width] [F=mode_byte]
Remembered Using SS Z

Firmware Version Required|v8.7+
Firmware Module Required MULTIAXIS FUNCTION

Tiger syntax

Applied Scientific Instrumentation - https://asiimaging.com/docs/
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Shortcut MM

Format {ac;l?r#]MM [X=radius] [Y= speed] [Z= width] [F=mode_byte]
Type Axis-Specific

Remembered Using [addr#]SS Z

Firmware Module Required MULTIAXIS FUNCTION

The MULTIMV command allows several common multi-axis move patterns to be executed. Presently

the patterns supported include circles and spirals. If users have other special requirements, they
should contact ASI for assistance.

The command, without any arguments, initiates the multi-axis pattern move. Commanded and
manual (joystick) moves are not allowed while a multi-axis move is occuring.

The patterns are initiated from the current stage position. The movement is parameterized in terms of
the speed (feed rate) in mm/sec and pattern parameters. For circles, the radius in millimeters is
the only required parameter. For spirals the width per spiral turn in millimeters is required as well
as the maximum radius.

The mode is a bit-mapped character that determines the characteristics of the motion. The mode bits
are used according to the following table.

Bit|Set Clear
0 |Lead-in Move Used No Lead-in Move

1 Controlled acceleration along path, set by ACCEL
command, to programmed speed.

No controlled acceleration

Only single cycle of move pattern
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