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1 The SwitchBoard Software

Terms of use

The SwitchBoard Software is designed to be used with Maerzhaeuser Wetzlar TANGO Stepper
Motor Controllers. SwitchBoard only supports the TANGO Instruction Set. This software serves
as a tool to demonstrate the features of the TANGO controller. It is provided as is without any
warranty of any kind, either expressed or implied. In no event shall we be liable for any damag-
es including, but not limited to, direct, indirect, special, incidental or consequential damages or
other losses arising out of the use of or inability to use this software. This software is designed
to run under Windows 7/8/10/ 11, 32 and 64 bit.

Abstract

The SwitchBoard functions are accessed by navigating through the menu tree, which is located
on the leftmost side of the program window.
The menu tree is divided into sections

- Commands (Move and I/0O commands)
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- Setup (Motor current, pitch etc. settings)

- Diagnosis (Encoder signals, HDI/Joystick)

- Connect (Connect to the TANGO controller, select COM port or IP address)
- Info (Information about SwitchBoard and the connected TANGO)

with further sub menus, depending on the TANGO controller type, installed modules, periph-
erals, and firmware version.

Depending on the TANGO controller type and its firmware version, the oscilloscope in the [Di-
agnosis] section can also record several signals at the same time, e.g. the encoder SIN and
COS signals or the motor currents of all phases.

Language: After installing SwitchBoard, the program language is set to the Windows operating
system language - English, German or French. In case of other Windows languages, English
will be set as the SwitchBoard default.

The language can be changed in the sub menu [Setup\SwitchBoard\Program Settings] or by the
key-combination "alt+L". The selected language will be applied immediately and permanently.

Program Help is available via F1 of the PC keyboard. It offers information about the currently
displayed program dialog. A PDF reader must be installed in order to display information.

The remaining function keys F2...F12 can be assigned to SwitchBoard functions, like switching
to different program dialogs [Setup\SwitchBoard\PC Function Keys].

The [ESC] key of the PC keyboard has the same functionality as the STOP button function (red
button on the upper right corner in SwitchBoard). ESC key config options via " ESC Key Mode".

Position Display: The position display is located on the lower right of the SwitchBoard window.
If axes are equipped with an encoder / measuring system, the displayed position can be select-
ed from the (theoretical) open loop motor position or from the currently measured encoder posi-
tion. If encoder positions are available, a button [Encoder Pos] is displayed below the positions.
Also, the LEDs aside the position display then appear green (dark green indicates that encoder
position is available but not selected, light green indicates that the encoder position is currently
displayed). The position display is not available in all program dialogs and not all dialogs per-
manently update the position.

Axis State: The axis state display provides quick information about the TANGO axes. Amplifier
state (present/on/off/error), Closed Loop, Cal/Rm, position correction and more is displayed as
an icon per axis.

Connecting the TANGO Controller

To connect SwitchBoard with the TANGO controller, the COM Port and the Baudrate (usually
57600 Baud) must be selected. The connection is established by pressing the [Connect] button.
If the controller's Baudrate is unknown, SwitchBoard offers connecting via the [Baud Auto De-
tect] function. SwitchBoard shows available COM ports in the range from COM1 to COM127.
Higher port numbers may be entered manually in the Serial Port dropdown box and are remem-
bered from the next program start. Connecting over Ethernet is available by entering the IPv4
address instead of the COM port, e.g. 192.168.1.162 (depends on TANGO ipaddr setting).

If the connected TANGO controller uses a Venus compatible instruction set, SwitchBoard will
change the interpreter temporarily to native TANGO and set the controller back to Venus when
SwitchBoard is closed. In such case, a message window will be shown.
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TANGO Controller Setup

The sub menus of [Setup] provide access to all the parameter and options of the TANGO hard-
ware. Velocities, pitch, limit switches, encoder and 1/O functionality can be configured.

Remarks:

Changes made in the setup are not passed through to the TANGO Controller automatically.

In order to take effect, the setup must be sent to the TANGO. It can be done in two ways:

a)  Write to the TANGO (volatile, only remains until power off or reset)
b)  Store to the TANGO (remains permanently in the TANGO controller)

The [Store] button causes a write and store, so for storing the parameters it is not required to
first press [Write] and then [Store].

The buttons for Read, Write and Store can be found in the lower right area of the SwitchBoard
window. Alternatively, the [Setup\Synchronize Settings] dialog can be used.

The setup can be saved to an INI file, making it possible to restore individual settings or apply
the same settings to multiple TANGO controllers. INI file handling, read out and storing of the
TANGO setup can be done in the menu [Setup\Synchronize Settings]. SwitchBoard also sup-
ports Drag&Drop of INI files e.g. by dragging them from the Windows Explorer.

Service Print
Service Print generates a parameter list of the most important TANGO states and settings.
The function is available in the [Commands\Command Terminal] dialog. By pressing the [Ser-

vice Print] button, a list is generated and can be stored to a text file by [Save]. Providing a con-
venient way to send information via email, e.g. in case of technical inquiries.
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2 Description of the SwitchBoard Dialog Windows

21 Connect — Connecting the TANGO Controller
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[ COME: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Procedure

e Select the Serial Port (COM1...COM127 or enter a valid IPv4 address)
e Select the baudrate (typically 57,600)
e Press the [Connect] button

If the baudrate is unknown, press [Baud Auto Detect] instead of [Connect].

Remarks: Check the [Automatically connect at program start] check box. Beginning from the
next start, SwitchBoard will connect to the last used serial port automatically.

Remarks: COM ports higher than COM127 are not detected by SwitchBoard. In order to access
higher COM port numbers, e.g. COM128, the number can be entered in the [Serial Port] selec-
tion manually.

Ethernet: To connect TANGO Desktop HE via Ethernet, the IPv4 address can be manually en-
tered in the Serial Port dropdown field, e.g. 192.168.1.162 (depends on TANGO "?ipaddr").

If connected successfully, the program directly opens the recent program dialog or the [Manual
Move] dialog.

If connecting fails, the menu tree remains disabled (grayed) and the [Connect] dialog is visible.
The Connect dialog is accessible all time, e.g. to reconnect or change connection to another
TANGO controller (here: [Disconnect] + [Connect]).

The status of the connection is displayed in the lower left corner of the program window.
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Remarks: Controllers using another instruction set (Venus)

If the connected TANGO does not run the native TANGO instruction set (e.g. Venus), Switch-
Board offers to switch it over, because only the native instruction set gives access to all pa-
rameters, ETS and correction data. When disconnecting, the original instruction set is restored.
Whenever parameters are stored permanently during such a session, SwitchBoard immediately
restores and saves the original instruction set as well. Without this, the controller would start up
with the native instruction set after the next power-on, and a machine expecting Venus would no
longer be able to talk to it. If the instruction set is changed by the user via the command line
(ipreter instruction), SwitchBoard keeps that change and only asks when closing whether it
should be undone.

Option: Offline Mode
The menu tree can be enabled in offline mode (when no Controller is connected) by a left click
on the gray connect status LED aside the [Connect] button. Then all program options are ac-

cessible. It can be used to edit INI files or to demonstrate SwitchBoard even without TANGO.

Description

Serial Port:

Baudrate:

[Connect]
[Baud Auto Detect]
Automatically connect at pro-

gram start:

Show protocol window:

Scan for ETS when connecting:

Read setup from controller:

Send setup to controller:

Operating the Protocol Window

COM port to which the TANGO Controller is connected
Select from drop-down list or enter COM number manually
(to connect with TANGOs via Ethernet, the IPv4 address
can be entered, e.g. 192.168.1.162)

COM port data rate (typ. 57600 baud, used for RS232 only)

SwitchBoard connects to the Controller using the here se-
lected port settings.

SwitchBoard connects to the Controller on the selected
COM port and detects the correct Baudrate automatically.

When SwitchBoard is started, it automatically connects to
the recent COM port and Baudrate.

Opens an additional window which shows the communica-
tion between SwitchBoard and the TANGO controller. Sav-
ing the recorded data to a text file is also possible. The
window can be opened and closed any time, even if the
controller is connected.

The protocol window can also be opened and closed by
simply pressing alt+p in any SwitchBoard dialog window.

When connecting, the TANGO re-scans the ETS data bus.
This ensures that the correct ETS states and parameters
are available. E.g. when axes are connected while the
TANGO was already switched on, only this scan will detect
a change of ETS or ETS data.

When connecting, SwitchBoard reads the current setup
from the TANGO controller (recommended).

When connecting, SwitchBoard transmits its current
SwitchBoard setup to the Controller. The TANGO internal
parameters are overwritten, but not stored permanently.
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‘CTRL+left mouse button’ can be used to select multiple lines

‘CTRL+a’ selects all lines

‘CTRL+c’ copies the selection into the Windows clipboard

(for external copy&paste of selected lines, e.g., into Word or email)

Right click into the Protocol Window opens a menu to either copy or delete the selected lines.
Here use ‘Cancel’ to exit without changes.

‘CTRL+f opens the Find dialog, ‘F3’ jumps to the next hit. ‘CTRL+I’ clears the protocaol,
‘CTRL+s’ saves it to a file. A click into the narrow left margin selects the whole line, a double-
click selects a word, a third click the whole line.

The buttons at the top of the window: [Stop] suspends the recording — the communication itself
continues, but nothing is written to the protocol. [Show In] and [Show Out] are switched on by
default and determine whether the received or the sent direction is recorded at all; switched off,
these lines are missing permanently, they are not just hidden. [Clear] empties the content,
[Save] writes it to a text file.

Stop [ Show In l [ Show Qut l Clear Save Stop

15:88:29.895 OUT: Ptrigcount[CR]
15:88:29.895 IN : @[CR]
15:80:29,895 OUT: *trig[CR]
15:88:29.095 IN : @[CR]
15:8@:29.895 OUT: ?sns[CR]
15:88:29.895 IN : @[CR]
15:88:29.8395 OUT: ?snsm[CR]
15:88:29.896 IN : @[CR] J
15:88:29.096 OUT: ?snswm[CR] 15 : 1[CR]

15:8@:29.896 IN : 2[CR] 15 [CR]
15:88:29.896 OUT: Psnspreset[CR] 15 : 111 1[CR]
15:88:29.896 IN : @[CR] 15 C CR

15:88:29.896 OUT: ?sns1[CR]

15:88:29.896 IN : @[CR]

15:88:209.896 OUT: ?snsT[CR]

15:88:29.6896 IN : 18[CR]

15:88:29.896 OUT: ?snsc[CR]

15:88:29.896 IN : @[CR]

15:88:29.896 OUT: ?snsj[CR]

15:80:20.097 IN : @.0080 0.0000 0.0000 0.0000 [CR]
15:88:29.897 OUT: ?prehome[CR]

15:80:29.899 IN : ©.0000 0.P0D0 ©.0600 0.0000 [CR]
15:88:29.899 OUT: *home[CR]

15:80:29.899 IN : @.0000 0.0000 0.0000 0.008@ [CR]
15:88:20.180 OUT: ?snsaxis[CR]

15:88:20.16@ IN : @ @ @ @[CR]

15:80:29.148 --> (Calling Thread ID = @xld4ac
15:88:29.148 --> Calling Thread Handle = FFFFFFFE
15:808:29.148 OUT: ?status[CR]

15:88:29.149 IN : OK...[CR]
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A right click into the Protocol Window opens the following menu. [Copy] stays greyed out with-
out a selection, [Find Next] until a search text has been entered.

Select All Ctrl+A
Clear Ctrl+L
Save As.. Ctrl+5
Go to Top HOME
Go to End (follow) EMD
Find... Ctrl+F, F3
Dark Color Scheme Ctrl+D

[Go to Top] and [Go to End (follow)] jump to the beginning and to the end of the protocol. After
[Go to End] new lines are shown again as they arrive.

Find: The search is not case sensitive. It starts at the current selection and continues from the
top once the end is reached. [Find Next] keeps the dialog open, the hit stays selected in the
protocol. With ‘Whole word only’ the hit must be delimited by characters that are not letters, dig-
its or underscore. If the search text itself starts or ends with a special character — like the ‘?’ in
“?pos’ — this check is skipped on that side: ‘?pos’ still finds “?pos x’, but no longer ‘“?posshift’.

Find X

Text: Tpos

Whele word only

Find | FindNext Cancel

The Protocol Window follows the SwitchBoard color setting: in Dark Mode (see [Setup\Program
Settings]) it opens with a dark text surface, and changing the setting immediately recolors an
open window (requires Tango_DLL 1.545 or later).

The protocol window context menu (or Ctrl+D) switches the dark color scheme on and off.
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2.2 Manual Move

m
Iv Commands Positioning
Manual Klove Active / Position Move Set/ Get
Command Terminal
Meander X 730000 mm > Absolute Set Pos
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; €lp
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v — HDI
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(1] A CAL | RM !
> [2] Y-uxis @
» [3] Z-Axis
v [4] A-Axis CAL/RM Measure Pitch
» HDI Input Devices Sequence
+ Encoder Axis State
Closed Loop EE e @
1/0 Settings B
~ ETS Position
ETS[0] Cursor-Joystick Function |:| e
» SwitchBoard . ’
Continucus K
Synchronize Settings ‘ . e |:| 50.0000
~ Diagnosis ﬁ ﬁ . Steps y
o % 01000 mm D 10.5000
Encoder e XY » Z A e
Connect Y 01000 mm ] 0.0000
Info I u ' z 1.0000  mm
A 1.0000  mm .
tate
OK...
[ COME: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]
Abstract

Provides access to positioning functions.
Emergency stop is possible via the STOP button on the upper right or the keyboard ESC key.

A joystick button is displayed on the right side of the window. Checking/unchecking this button
enables/disables the HDI device (Joystick) temporarily. Remarks: When reading or writing to the
Controller, the [Joystick Mode] parameter can be affected by changing the state of this button.

PC Keyboard F-Key commands can be executed in this window. Further information is available
in PC Function Keys description.

Axis State display: Active motor amplifiers are shown in green, disabled amplifiers are shown
grayed. An error state is indicated by red symbols. Arrangement: [X][Y][Z][A].

e Motor amplifier is enabled Closed Loop is on and active

) Motor amplifier is enabled Closed Loop is on and active in weakened mode
D) Motor amplifier is enabled Closed Loop is on, but momentary not active **
() Motor amplifier is enabled Closed Loop is off because encoder is off

(D] Motor amplifier is enabled Closed Loop is off due to encoder error

™M Motor amplifier is enabled Open Loop mode

{0 Motor amplifier is disabled (by 'axis O instruction: motor current is on)

[ Motor amplifier is switched off (by 'axis -1 instruction: no motor current)

@ Motor amplifier is switched off (by !pa O instruction)

[ | Error, motor amplifier off ***

(T Another axis switched off due to error, because of that this axis is also switched off ***

Axis is not available
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TC

Calibration state:
Calibration state:
Calibration state:
Calibration state:
Calibration state:
Calibration state:
Calibration state:
Calibration state:
Calibration state:

No CAL or RM executed yet (no zero-position or position limits set)
CAL required (no move possible before CAL, CAL not executed yet)
CAL completed

CAL completed and 1D axis position correction active

CAL completed and 2D axis position correction active

Only RM completed, no CAL executed

CAL and RM completed

CAL and RM completed and 1D axis position correction active

CAL and RM completed and 2D axis position correction active

Thermal Compensation is activated (activation by CAL instruction)
Thermal Compensation is activated and Temperature Value is up to date (working)

** Axis in EO or EE limit switch or closed loop mode=1 (until target) or current reduction <30%.
*** |f the amplifiers are switched off due to error (red symbol), they can be switched on again by
right clicking on the symbol.

Position display on the lower right: A gray LED to the left of the position display indicates that
no encoder position is available, and the motor position is displayed, a dark green LED signals
that encoder position is available but not shown, a green LED signals that the encoder position
is displayed. If the LED is red, it indicates an encoder error. The button [Encoder Pos] appears
when at least one encoder is present. The button then enables switching between motor- or
encoder-position displays (dark green/green LED).

Active checkboxes [X,Y,Z,A] : Enable or disable axes for use in this SwitchBoard dialog.

Position:

Move:

- Absolute:
- Relative:
- Center:

- Home:
- CAL:

- RM:

- CAL/RM Sequence:

Set / Get:
- Set Pos:

- Set Zero:

Here disabled axes are not used for moves, CAL/RM or
the cursor keys. The settings don’t affect the TANGO.

Target positions for [Absolute] move, or distances for [Relative]
move, or position for [Set Pos].

Commands only affect the [Active] checked axes.

Move to absolute positions entered on the left.

Move relative distances entered on the left.

Axes X & Y move to the stage center position (CAL+RM necessary!).
Move to the home positions (0, editable by [Home Pos] button).
Starts a calibration move to the lower (origin) limit switches. Can be

aborted by again pressing the [CAL] button or [STOP]. The CAL se-
quence can be selected by the [CAL/RM Sequence] button.

Starts a calibration move to the upper (end) limit switches. Can be
aborted by again pressing the [RM] button or [STOP]. The RM se-
quence can be selected by the [CAL/RM Sequence] button.

Configures the sequence that is started by pressing [CAL] or [RM].

A sequence can consist of up to 4 steps. Simultaneous, consecutive,
or even multiple limit switch moves are possible. The default after a
clean install of SwitchBoard is X calibrates first, followed by Y while Z
and A are not selected for [CAL] / [RM] to avoid Z-axis collisions.

The used axes also depend on the “Active” Checkboxes [X,Y,Z,A].
Additional, a certain velocity and acceleration can be specified which
will be used by SwitchBoard for [CAL] and [RM].

(Depending on the Active Checkboxes X,Y,Z,A):
Set the axis positions to the values entered in the Position fields.

Set axis positions to zero.

SwitchBoard_Operating_Manual_EN
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- Edit Home:

- Pos -> Home:

Cursor-Joystick Func-
tion:

[Key]

[Continuous]

[Steps]

INI-File Option
‘AnyKey’

Edit the home position used by the [< Home] button (a dialog ap-
pears).

Set Home Position to the current controller position. (Affects only the
axes which are enabled by the [Active] checkboxes, as described
above.)

The arrows can be pressed by either the mouse or the PC keyboard
(cursor block & NUM block). It is possible to move continuously or in
single steps. Continuous velocity or step width may be edited below.

Enable the keyboard (cursor- and NUM block) for Joystick functions.
Caution: Do not enter numbers via the NUM block. This will lead to
moving axes (XYZ).

In the SwitchBoard Program Settings, a left-hand mode can be acti-
vated that allows using a/d, w/s, r/f keys of the keyboard. If activated,
the corresponding letters are displayed on the arrows.

Move with constant velocity, as long as arrow or cursor key is
pressed. Availability also depends on TANGO HDI joy / joydir setting.

Move one step per keystroke.

The SwitchBoard.ini entry AnyKey in [DLG\1] can be modified by a
text editor:

AnyKey=0 -> AnyKey function off / normal cursor function
AnyKey=1 -> Any Keyboard key moves X positive (as cursor right)
AnyKey=-1 - Any Keyboard key moves X negative (as cursor left)
AnyKey=2 -> Any Keyboard key moves Y positive (as cursor up)
AnyKey=-2 - Any Keyboard key moves Y negative (cursor down)

The function is active when the Key Button is pressed. The AnyKey
active warning will then be displayed in the Joystick headline.

If any key (a-z, 0-9, ... except the special functions e.g. shift, tab, F,
cursor, ...) of the PC Keyboard is pressed, it will cause the same be-
havior as the desired cursor key.

SwitchBoard.ini entry: [pLGY1]
CurJoykeys=0

Curjuéﬁpeﬂ.

SwitchBoard_Operating_Manual_EN

Page 11 of 61



‘ Documentation

SwitchBoard

2.3 Command Terminal

m

+ Commands
Manual Move
I Command Terminal
Meander
Position List
1]
Trigger
Snapshot
~ Setup
~ Axes
» [1] X-Axis
» [2] ¥-Axis
» [3] Z-Axis
v [4] A-Axis
» HDI Input Devices

» Encoder

Command Line

b

Log commands Timeout [ms]: 1000

Protocol Window

?version

TANGO-Desktop, Version 1.84, Rug 26 2026 , 12:02:28
?readsn

2042R3002

2pos

0.0000 0.0000 0.0000 0.0000

?statuslimit

AL--DD-—————————

?posshift x

0.000000

Send =

Read pos

Save

Clear all

Clear sel

Service
Print

Help (F1)

Close

1>/ I ON |
<

Auis State

Closed Loop i @ ® @
1/Q Settings mm mmm mmm mmm
« ETS Position
ot [ 76.0000
» SwitchBoard
Synchronize Settings |:| -
~ Diagnesis
iy [ 10.5000
Encoder
Connect ] 0.0000

Info

[ COME: 57600 Baud

Abstract

TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

State

OK...

This Dialog provides a direct command line interface to the controller, and the [Service Print]
diagnosis option. Also, .mac Macro files can be uploaded to the TANGO by Drag&Drop here.

e For available commands please refer to the TANGO Instruction Set Description.

e The most recently sent commands are available in the command line dropdown list.

e By default, the last entered command remains in the command line after sending.
This behavior can be changed in the “Program Settings for SwitchBoard” Dialog.

¢ The position display is not updated automatically; [Read pos] must be pressed to
update the Position and Status display once.

e Changes made to the TANGO by the command line interface are not automatically up-
dated in the SwitchBoard settings. Therefore, after changing a parameter by command

line, the TANGO must be read out again afterwards.

Command Line:

Log commands:

Timeout [ms]:

For entering TANGO commands. The command is sent after press-
ing Enter on the keyboard or the [Send >] button.

Write the sent command to the Protocol Window.
If unchecked, only the TANGO replies are listed.

Maximum waiting time for a controller response.

Move commands like moa, mor, cal, rm response when the target
position is reached, which can take longer than the default 1 second.
If required, a longer waiting time can be specified for the reply.
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[Read pos] Manually update the SwitchBoard position display
(Axis State and Position on the lower right)
[Save] Save the Protocol Window content to a file.
[Clear all] Delete entire protocol.
[Clear sel] Delete the selected protocol line(s).
[Service Print] Executes the TANGO service instruction. Generates a listing of the

most important controller states and settings.

Protocol Window: Shows the controller response and optional the sent command also.

Copy to Clipboard
Delete selected

Cancel

Searching the protocol: Right-click into the protocol list (or press Ctrl+F) to open the Find win-
dow. "Find Next" jumps to the next match — as does the ENTER key while the Find window is
open. The search starts at the current position and wraps around at the end of the list; "Whole
word only" limits matches to whole words. No F-key is assigned to Find Next on purpose, since
F2 to F12 are freely assignable function keys.

Find X

Text: posshift

"] Whole word only

Find next l Cancel
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2.4 Meander
M, SwitchBoard 2.24 - Meander = X
« Commands Meander
Manual Move Standard A o - 7| 505
Command Terminal mount of steps in | =
I Meander X— ¥ Amount of stepsin ¥ 5 0/5
Position List _____l 1 0
fs T Help (F1)
Trigger _____l Step length X 0.2000 mm
Snapshot — = Close
< Setup Step lengthY LUl mm
o foes ) B (e HDI m
> [1] %-Aois Unidirectional I I
»[2] Y-Auis Positon8 00000 mm @
) [3]Z-Asis
 [4] A-is —
+ HDI Input Devices fj;;? A [P 0350 <
» Encoder f?;:'—_" iSiate
Closed Loop — Step through with <> buttons @ E e @
170 Settings -
« ETS Attach I/0 C o Position
ETS[O]
ETSIO] 0 75.0000
» SwitchBoard
. S)rnch.ronlze Settings Start Meander ‘ < ’ Swap X / ¥ axes |:| 50.0000
~ Diagnosis ]
HDI ] Enable joystick when stopped |:| 10.5000
Encoder Halt Meander 8 Display status and position
G ct .
onne Use m-command (fast) D LLrse
Info Abort Meander
Return to start position
[_J Endless Loop State
OK...

Abstract
Processing of meander scans.

Axis State display: Active motor amplifiers are shown in green, disabled amplifiers are shown
grayed. An error state is indicated by red pictographs. Updated only if [Display status and posi-
tion] is checked, after every time a position is reached.

Position display: Updated only when the option [Display status and position] is checked.
Step Length: It is possible to enter negative distances in order to reverse the meander.

Standard/Unidirectional: The standard meander processes the steps in both X directions,
the unidirectional meander moves back to the beginning of the next
line and processes the meander in one direction only. Also, a start
position B can be specified to start each meander line before the
first meander position.

The default setting. Scans are executed automatically without user
interaction. After each position the axis is halted for the specified
time, which usually is 0 for no wait.

Auto | Pause:

The arrow button [>] right of [Start Meander] becomes enabled. The
meander can be processed forward, step by step, manually.

Step through:

Attach 1/O: Executing meander steps can be triggered by an external event.

SwitchBoard_Operating_Manual_EN Page 14 of 61



Documentation

SwitchBoard

Swap X /Y axes:

Enable Joystick:

Display status and pos.:

Use m-command (fast):

Return to start position:

Endless Loop:

[Start Meander]

[Halt Meander]

[Abort Meander]

Z Stacks:

E.g. by pressing a joystick key or by edge and level of 1/O signals.
A trigger output signal can be generated after reaching a position.

Meander I/0 Options ﬂ

Input Output
© None (Disabled) © None (Disabled)
(O HDI Key Disable (O AUK-I/0 Trigger Out
O AUX-I/0 Input Disabled AUX-I/O Shutter Out

Active Low
Edge sensitive Active High

Cancel ok |

The meander is processed in a 90 degrees angle.

The Joystick (HDI device) should be disabled during the meander.
When the m-command is used, having the Joystick/HDI enabled
may cause an increasing position deviation each step.

Position and state display is updated after each step. This can be
deactivated in order to increase performance, mainly with true
RS232 communication at low data rates.

Can be activated in order to increase performance, mainly with true
RS232 communication at low data rates. If the performance impact
is not noticeable it is recommended not to use the m-command.

Returns to start position after processing the meander.

Endless repetition of the meander until stopped or aborted.

Button pressed: Start meander, button remains pressed
Uncheck button: Currently running move will be completed, then
ends the meander.

Currently running move will be completed, then the meander is
halted until the halt button is unchecked.

Immediately aborts move and ends the meander.

It is possible to execute meanders in several Z layers.

Therefore, the number of steps in Z must be set to > 0.

After completion of each X,Y meander and returning to the XY start
position, the next Z position is set and the X,Y meander is executed
again.

The step length in Z is the relative position change for the next lay-
er. (If set to 0 this will lead to executing a X,Y meander in the same
Z layer for n times.)

Remarks: It is recommended to disable the Joystick (HDI device) during the meander. [Enable
Joystick] must then be left unchecked, at least when using the m-command option. Else it can
cause slight position deviation.

SwitchBoard_Operating_Manual_EN
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2.5 Position List
M

« Commands Hr X v z 2 List options
Manual Move i
Command Terminal nsert new row
Meander Insert current position

| Position List
/0 Delete sel. row Load Help (F1)
Trigger Delete all Save
Snapshot Close
> Setup Move
~ Axes HDI
» [1] ¥-Aais [J Frem item no. I m
12 Y-Auis () Until item no. =
» [3] Z-Axis
» [4] A-fods B Endless loop
» HDI Input Devices [ Relative move
Auis State
» Encoder — .
|_| Mowve on double click SEr—
Closed Loop @ E e @
170 Settings .
- ETS Counter= 0 0 i
ETS[O]
FTSI0! 0 75.0000
» SwitchBoard O Auto |Pause 0.350
Synchronize Settings } —_—

« Diagnesis () Step through with <> buttons D SULEY
HDI (O Attach /O O Options 1 10.5000
Encoder

Connect 0 0.0000
Info Start ‘ ’
Ahort State
OK...

[ COME: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Abstract

Managing of position lists. Position lists can be created, edited, loaded, saved and executed.
The most recently saved or loaded list file is restored (reloaded) on SwitchBoard startup.

Creating a new list:
A new list can be created by first adding the desired number of rows. Which then can be edited.

Extra functionality for TANGO Snapshot: If the TANGO Snapshot is enabled, a menu for
transferring the position list to and from the TANGO Snapshot array can be opened by pressing
the right mouse button.

Axis State display: Active motor amplifiers are shown in green, disabled amplifiers are shown
grayed. An error state is indicated by red pictographs. Updated only after reaching a position.

Position display: Updated only after reaching a position.
[Insert new row] Inserts a new row underneath the currently selected row in the list.
[Insert current position] Inserts a new row with the controller positions underneath the cur-

rently selected row. (Can also be done by a PC Function-Key
(F2...F12), when assigned via SwitchBoard=>PC Function Keys)

[Delete sel row] Delete the currently selected row.

[Delete all] Delete the entire position list.
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[Load]

[Save]
From item no.:
To item no.:

Endless Loop:

Relative move:

Move on double click:
[Counter = 0]

Number displayed right
to the [Counter] button:

Auto | Pause:

Step through with <>:

Attach 1/0:

[Start]

[Halt]

Open a TANGO Position List file (.tpl file format only).
Load can also be done by drag&dropping a tpl file onto the window.

Save current list as TANGO Position List file (as .tpl or Excel .csv).
The csv type (commal/dot) can be selected in the Program Settings.

Execution starts at this row. Rows above are ignored.
Execution ends at this row. Rows below are ignored.

If Endless loop is checked, the list will be executed until the [Start]
button is unchecked or the [Abort] button is pressed.

If Endless loop is not checked, the list will be executed the amount
of times entered in the edit field on the right (1 = list is executed
once, 5 = list is executed 5 times, etc.).

If checked, the position values are executed as relative move posi-
tions. Else they are regarded as absolute positions (default).

If checked, a mouse double click on a row number (Nr) executes a
move to this position. A double click always sets the first start index.

Reset loop counter to zero.

Loop counter, counting how many times the list has been executed.
The counter is reset when starting the SwitchBoard software, by
loading a list file or pressing the [Counter=0] button.

Default mode, automatic execution of the position list. A delay time
in seconds can be specified for each row (0 = no delay).

Arrow buttons appear with whom the list can be executed row by
row in either direction. The functionality depends on the Loop set-
tings. Please refer to the next page for a detailed description.

Executing position steps then are triggered by an external event:
17either by using HDI keys (e.g., of the Joystick) or AUX-I/O inputs.
A trigger output signal can be generated after reaching a position.
The functionality can be accessed through the [I/O Options] but-
ton:

Input Output
O lone [Disabled) © None (Disabled)

O HDIKey Disable - | Disablc O AUX-1/0 Trigger Out
O AUX-/O Input Disabled AUX-1/0 Shutter Out

Active Lo
Edge sensitive Active High

HDI Stop Key Option:

Please refer to the detailed description on the next page.

Execute the position list. The button remains pressed. Unchecking
the Start button will end execution after current position is reached.
The list is executed by the amount entered in the Loop field (de-
fault=1: only once, no repeat). If Endless loop is checked, the list
will be repeatedly executed until Start or Abort buttons are pressed.

Currently running move will be completed, then the position list ex-
ecution is halted until the halt button is unchecked.
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[Abort] Immediately aborts a running move and ends the list execution.
While the meander is running, the fields right of "Steps in X/Y" show the progress: the currently

running step of the actual line and the actual line (each as i/ total). The display clears when the
run ends.
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2.6 Manual Execution of Position Lists

The Position List options

o Step through with <> buttons and
e Attach I/0 (when used with HDI Keys)

offer extended functionality for manually stepping forward and backward through position lists.
Options and required settings are as follows:

Executing a Position List

1. within its limits (or the specified from/to limits)

The execution does not terminate, it only stops at the upper and lower ends of the list to remain within it. No wrap-around.

Endless Loop: leave unchecked
Loops: setto 0

2. within the limits but allow list wrap-around backwards

The execution does not terminate, it only stops at the lower end of the list. Stepping back wraps around (first->last).

Endless Loop: leave unchecked
Loops: set to -1

3. forward for a specified number of times (and back only until the top or “from” of list)

The execution terminates after wrapping around forwards (last->first) for N times. Stepping backwards does not wrap around.
Wrapping around forwards (last->first) increments the counter.

Endless Loop: leave unchecked
Loops: set to the required amount of loops through the list (1 to 2147483647)

4. endless forward (and backward) wrap-around

The execution does not terminate and does not stop at the ends. Wrapping around forwards (last->first) increments the counter.

Endless Loop: checked
Loops: don’t care

The active range of a list can be narrowed down by specifying “from” and/or “t0” index limits.
This also applies to wrap-around.

Changes of the from/to settings and the number of loops can be done even during execution.
AUTO | Pause and AUX-I/O options do not allow going backwards in the position list.

Stop Key can be specified when using HDI keys. It aborts the current move, which afterwards
can be continued by again pressing the key of the previously used direction (FWD or BACK).

Edge sensitive option requires a new signal edge or keystroke to continue,
else only a constant active state or pressed key lets the list execute without stopping.

Double clicking on the row index number can execute a move to this position (not if relative),
when “Move on double click” is checked. Independent of that, the double click sets the start in-
dex for execution or changes the current list index while running. If the list should be executed
from the first (or the “from item”) index, this can be ensured by double clicking on a free space
of the dialog, e.g. to right of the [START] etc. buttons. This removes any possible double click
preselection for the start index for the list’s first execution.
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2.7

m

~ Commands
Manual Move
Command Terminal
Meander
Position List
| wo
Trigger
Snapshot
~ Setup
~ Axes
b [1] X-fis
» [2] ¥-Axis
y [3]Z-Axis
v [4] A-Axis
» HDI Input Devices
» Encoder
Closed Loop
1/0 Settings
~ ETS
ETS[0]
» SwitchBoard
Synchronize Settings
~ Diagnosis
HDI
Encoder
Connect

Info

[ COME: 57600 Baud

Abstract

Digital Inputs

NN O O O O

1/0 Dialog — Set and Read the TANGO Input / Output Pins

Digital Qutputs AUX /O

0 Analog out 0: 0.00
1
3 1

[ Logarithrmic

4 Help (F1
5 Analog out 1: 0.00 EERES

v 1 Close
7 @ Logarithmic

[7[>] I ON |
<

Set analog outputs
Set as preset value

Read output Read preset

i Axis State
Analogin 0: :
B E e @
Positi
Poll analeg inputs T
Read analog inputs 75.0000
50.0000
" R 10.5000
0 1 2 3 4
Edit 1/0 names BT 000D —
et digital output Poll digital inputs
Read digital outputs Read digital inputs State
oK.

TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Provides access to the TANGO in- and output pins of the optional AUX-I/O connector
and the optional 1/01 and Multi I/O port extensions.

Digital Inputs:

[Poll digital inputs]

[Read digital inputs]

Digital Outputs:

Relay:

[Set digital output]

[Read digital output]

[Edit /O names]

Optional I/01 or Multi I/0O Port: Read input state.
Continuously read input state.

Read input state now.

Optional 101 or Multi I/0O Port: Set output state.

Optional |01 or Multi I1/0 Port: Switch the optional relay.

Set outputs to the selected I/O bit pattern. Remark: The 1/O output
state is also updated each time an output bit is changed (checked
/ unchecked). So, pressing this button usually is not necessary.

Read back the output states from the TANGO /01 or Multi I/O.

Assign custom names to the digital I/O labels
or delete all custom names

SwitchBoard_Operating_Manual_EN
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Analog Out:

Logarithmic:

[Set analog outputs]
[Set as preset value]
[Read output]

[Read preset]
Analog In:

[Poll analog inputs]

[Read analog inputs]

Digital IN:

Digital OUT:

Both analog outputs of the AUX I/O connector can be set either by
the slider or entered as a value of 0~100 percent. Dragging the
slider updates the analog outputs automatically. When typing in a
percent value, the outputs must be updated by pressing the

[Set analog outputs] button.

The analog out sliders can be set to logarithmic sensitivity. This
increases the resolution of smaller values and may be used when
e.g., controlling a light source like LED100.

Apply Analog out 0 and 1 values to the TANGO outputs.

Store the Analog out 0 and 1 values as TANGO startup defaults.
Read back the Analog out 0 and 1 values from the TANGO.
Read back the Analog out 0 and 1 presets from the TANGO.
Analog input of the optional AUX I/O connector.

Continuously update the displayed analog input value.

Read the analog input value once.

Set or read back the state of the digital input pins.
Up to 5 pins are available, depending on the type of controller
and the AUX I/O connector.

The input name of the connected TANGO controller is shown
when moving the mouse cursor over the square shaped IN LEDs.

Example: Digital inputs of the optional AUX I/O connector:
0 = Pin 1: TAKT_IN (might not be available with all controllers)
1=Pin2: V/RIN
07 2 =Pin 3: STOP
07 3 =Pin 4: SNAP_SHOT2
4 = TRIG IN signal from the Motor 1-3 connector, not the AUX-IO

Reflects the state of the digital output pins.
Up to four pins are available, depending on the type of controller
and the AUX I/O connector.

The output name of the connected TANGO controller is shown
when moving the mouse cursor over the numbers 0,1,2,3 which
are between the IN LEDs and OUT checkboxes.

Example — Digital outputs of the optional AUX I/O connector:
0 = Pin 5 TAKT_OUT (may be occupied by trigger or LED100)
1=Pin6 VR_OUT

2 =Pin 7 SHUTTER_OUT

3 =Pin 8 TRIGGER_OUT (may be occupied by trigger)

SwitchBoard_Operating_Manual_EN
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2.8 Trigger — Optional Trigger Output
M
+ Commands Trigger Mode Info
Manual Move |
Command Terminal £]
Mode:
Meander I—
Position List Trigger Function
/o Trigger Signal Output Help (F1)
I Trigger . . .. -
3 e © Trigger begins from Start Position @ Pin TRIGGER OUT (Standard)
naps| —
P tigger begins at 1/2 trigger distance () Pin TAKT OUT & LED100 Elose
~ Setup P Car I
Generate Periodic Signal Second Trigger 1:1
v Axes ) _) Manually Forced Trigger Commands Precise Width HDI m
» 1] %-Axis () Trigger at Position Reached Precise Delay !
» (2] ¥-hois Precise Frequency @
) [3]Z-Asis
r [4] A-Axis
» HDI Input Devices Directions: = - Polarity: -
. irections: - auy i Axis State
» Encoder
Closed Loop @ E e @
1/0 Settings Trigger Parameter Trigger Parameter e
~ ETS Usze Encoder: O 0 s Position
ETS[0] Reference Axis: X Axis o 75.0000
» SwitchBoard 0 ks
Synchronize Settings IeEnEs ﬂ iy 2500 Hz 50.0000
~ Diagnosis Pulse Width: 40 ps =
ATy — Delay+Width: v
2500 = 10.5000
Encoder -
Connect Compensation: 2 s 0.0000
Info
Trigger Enable Manual Trigger Trigger Event Counter
1 State
TRIGGER ON ~ 0 READ SET
N OK...

[ COME: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Abstract
Setup and test of the trigger functionality.

The trigger mode can be set by entering the trigger mode number, as described in the TANGO
Instruction Set, or by selecting the required [Function], [Directions] and [Polarity] checkboxes.

In this case, SwitchBoard sets the corresponding trigger mode number automatically while

in case the trigger mode number is entered, SwitchBoard sets the corresponding checkboxes.

If the operating mode is valid, it is displayed in the Mode Info pictograph on the upper right.
Ensure that the selected trigger mode is supported by the TANGO (refer to Instruction Set).

The trigger output must be set separately. Depending on hardware, up to two trigger outputs are
available.

The settings must be applied to the TANGO by pressing the [Write to Controller] or [Store in
Controller] button.

Additionally, the trigger dialog offers testing of the selected mode and parameters. Therefore,

the Trigger can be enabled, a manual trigger signal can be forced (in manual trigger mode) and
the trigger event counter can be read or set.

Trigger Mode: Trigger Mode (number), as listed in the TANGO Instruction Set

Or set mode optionall by choosing
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- Trigger Function:

- Trigger Direction:
- Signal Polarity:

Pin TRIGGER_OUT:

Pin TAKT_OUT
& LED100

Trigger Parameter

- Use Encoder:

- Reference Axis:
- Distance:

- Pulse Width:

- Frequency:

- Compensation:

- Prec. Width:
- Prec. Delay:
- Prec. Frequ.:
- Delay+Width:

[Read from Controller]
[Write to Controller]
[Store in Controller]

[Trigger ON]

1) Trigger output from start position in fixed distances
2) Trigger output from half distance in fixed distances
3) Permanent output of a fixed frequency

4) Manually forced trigger by TANGO instruction

5) Generate trigger when axis position is reached

Generate trigger when traveling forward and/or backward
Trigger Signal output active high / active low.

Enable the standard trigger output

Enable secondary trigger output which provides several options:

Second Trigger 1:1 = second trigger (TAKT_OUT) provides same
signal as TRIGGER_OUT

Precise Width = high precision+resolution signal width trigbwidth™*

Precise Delay = high precision+resolution edge delay trighdelay **

Precise Frequency = high precision+resolution frequency trigbf **

** Only vailable with TANGO PCI-E / DT-E, TANGO 3 mini and
TANGO-Desktop

Position dependent trigger is derived from encoder signal (Closed
Loop of the trigger axis must be active).

Axis which the trigger is related to.
Distance of trigger pulses (position difference).

Pulse width of the trigger signal in microseconds. TANGO supports
signal widths in 40us steps (0,40,80,120,...)

Frequency of the trigger signal for the “Generate Periodic Signal’
Trigger Function.

To compensate delay times in the trigger signal chain (of external
components). Compensation activates the trigger signal before
reaching the position (look-ahead).

Can be used to reduce or eliminate “comb” effects in bidirectional
scanning applications.

HiRes Pulse width of second trigger output (TAKT_OUT & LED100)
HiRes Edge delay of second trigger output (TAKT_OUT & LED100)
HiRes Frequency of second trigger output (TAKT_OUT & LED100)
TANGO PCI-E/DT-E/3 mini: In Second Trigger 1:1 mode, the sec-
ond trigger can be delayed and/or have a different signal width than
the first trigger. The parameters cannot be stored permanently

Read Trigger Setup from controller (except write only Delay+Width)
Send Trigger Setup to the controller
Send Trigger Setup to the controller and store it permanently

Globally enable the trigger functionality (ON).
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[Manually Force Trigger] Manually force the trigger signal (in the corresponding manual trig-
ger mode, the trigger event counter display is also updated).

Trigger Event Counter:  Read the number of generated trigger events from the TANGO
or set the trigger counter to any number, e.g. to zero.

SwitchBoard_Operating_Manual_EN Page 24 of 61



‘ Documentation SwitchBoard
2.9 Snapshot — Optional Trigger Input and Joystick Functionality
M
« Commands Snapshot Setup
Manual Move Mode
Command Terminal _
Meander [ 0:_Capture Positions with F2 HDI Key (default) | ~ [[] Capture Buffer Wrap-Around
Position List Positioning Wrap-Around (default)
1] Active Polarity Debounce Filter Help (F1)
Trigger © -
I Snapshot TIL I ms ["] Snapshot Preset = sns 1 .
~ Setup
o Aues Home Positions HDI m
o [1] X-Axis X [mm] ¥ [mm] Z [mm] A [mm] I
(21 Y-Aais Prehome: 0.0000 0.0000 0.0000 0.0000 @
» [3] Z-Axis
r [4] A-Aais Home 0.0000 0.0000 0.0000 0.0000
» HDI Input Devices
Auis State
» Encoder -
Jump Distance 91—
Closed Loop PR, — T PR, (Y @ " ®
I/0 Settings - T
Dk Triggered Start [ReSTo
ETS[0] SNSaNIs ¥ snsaxis y snsaxis 7 snsaxis a 75.0000
» SwitchBoard ’
Synchronize Settings Snapshot Functions 50.0000
~ Diagnosis Force Joystick Key
G 10.5000
Encoder SNAPSHOT HDI HDI HDI HDI
Connect EMABLE F1 F2 F3 F4 0.0000
Info
Snapshot Counter
Snapshot Array access via Position List 0 READ SET State
OK...

[ COME: 57600 Baud

Abstract

TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Setup of the Snapshot functionality.

Mode

Active Polarity

Debounce Filter

Capture Wrap-Around

Positioning Wrap-
Around

Snapshot Mode, according to TANGO Instruction Set

Signal polarity: Active high or active low

Signal debounce time in milliseconds (default: 10ms)

When using digitally generated input signals via /O,
this parameter can be set to O for faster signal response.

When capturing snapshot positions, the buffer by default stops at
the end of the array (after 1024 positions were captured) and does
not capture further positions. The Capture Wrap-Around creates a
circular- or ring-buffer that wraps around from Index 1024 to 1 to
allow a constant, endless capture process and asynchronous
readout by the application.

When moving to snapshot positions, the default behavior is that
the positions wrap around at the first or last entry of the snapshot
array. By disabling the default wrap-around for positioning, the
positioning stops at both ends of the array. This is useful in snap-
shot modes that allow positioning forward and backward, or in cor-
responding HDI Key Modes.
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Home Positions
Jump Distance
Triggered Start
Snapshot Enable
Force Joystick Key
Snapshot Counter
[Read from Controller]

[Write to Controller]
[Storein Controller]

Snapshot Array Access

Enter the home positions for corresponding snapshot modes
Enter relative jump distances for snapshot mode 9

Select axes for triggered start in snapshot mode 6

Globally enable the snapshot function

Perform snapshot functionality of joystick keys by software
Shows the number of snapshot events / snapshot array entries
Read Snapshot settings from the TANGO controller

Send Snapshot settings to the TANGO controller

Send Snapshot settings to the TANGO controller and store them
permanently

Opens the [Position List] Dialog, from where the snapshot position
array can be read and written via right-click of the mouse.
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210 Setup - Axis
M
+ Commands Axis Setup X
Manual Move
Command Terminal Ais: On ] Motor Current: 050 p
Mea.r?der . Measuring Unit: mm+ mmvel (9] Reduction to: 100 o
Position List
0 Reduction Delay: 0
10 me Help (F1)
Trigger Agis Direction: Reversed Eco Move Level: 0 o
Snapshot Close
v Setup Spindle Pitch: 2.000 Motor Steps: 200
gl Gear Factor: 2.000 Motor Table: 0 HDI m
| » [1] X-Awis !
y [2] Y-Axis @
) [3] Z-Asis —
v [4] A-Axis Velocity: 25000 mmys Extended Mode: [JEnabled
» HDI Input Devices Secure Velocity: 25000 mmys CAL Mode: 0 [Default: Zero p ~
5 ErelT Auis State
Closed L @ E e @
e Accel | Stop Accel: 0.40 100 m/st Modulo Mode: D Linear Axis (def e
1/0 Settings
~ ETS Accel Function: Linear ~ 0] Scan Mode: 0 Mormal operati -~ Position
ETS[0]
» SwitchBoard 500.0 Scan Velocity: 1.000  mm/s 75.0000
Synchronize Settings 50.0000
- Di 3
tagnosts Backlash: 0 [Def ~ 00 um
HDI 10.5000
Encoder Precision Move: 0 [Def -~ 0.0000  mm
Connect 0.0000
ke Delay | Pause: 0 0 ms Limit Switches >
Dim0 Resolution: 819200 /rev Copy Axis State
OK...

[ COME: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Abstract
Set the axis parameters of the TANGO controller.

Parameters of one axis are shown. Some parameters which apply to all axes can be edited in
the X axis setup and remain grayed in all other axes.

The parameters must be transmitted to the TANGO Controller by either pressing
[Write to Controller], which only sends the parameters to the TANGO volatile memory or
[Store in Controller], which sends and stores the parameters permanently.

To open or save parameters from an INI file, please refer to the dialog [Synchronize Settings].
Loading INI files is also possible via drag&drop of the file into any SwitchBoard dialog window.

Axis: Select if motor should be on, disabled or switched off
on [ 1] = move instructions are applied to this axis
disabled [ 0] = move instructions are ignored by this axis, current is on
off [-1] = move instructions are ignored, motor current is off

Measuring Unit: Measuring unit for positions (mm, um etc. according to dim parameter)

Axis Direction: Reverse axis direction (limit switches are re-assigned automatically)

Spindle Pitch: Axial feed per spindle revolution in mm (i.e., 1 revolution = 4mm),

or toothed belts, etc.
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Gear Factor:
Velocity:

Secure Velocity:

Accel:

Stop Accel:

Accel Function:

Jerk:

Motor Current:

Reduction:

Reduction Delay:

Factor for motors with gearbox or transmission
Set the axis velocity for move instructions (and cal/rm if not in ExtMode)

Set the secure velocity which limits the velocity of the axis
until cal and rm are executed

Set the acceleration of the axis

Set the stop acceleration of the axis for cal, rm, abort, limit switch and
stop conditions

Acceleration for move instructions mor, moa, moc, moe, m (not go or
speed)

0 = Linear: constant acceleration at the set Accel value; shortest ramp
time and hardest transitions, jerk is not limited (default).

1 = S-Curve: S-curve ramp with the same ramp time as Linear; the peak
acceleration in the middle of the ramp is twice the Accel value. Reduces
vibration except on very short distances. If the resulting jerk would ex-
ceed the Jerk limit, the controller falls back to Linear.

2 = S-Curve Jerk Limited: S-curve ramp limited to the Jerk value; the
ramp time is extended accordingly. Smoothest S-curve variant, but
slowest acceleration.

3 = Jerk Control: constant acceleration at the set Accel value, with only
the corners of the ramp rounded according to the Jerk limit. The peak
acceleration stays at Accel (it is not doubled as with S-Curve), and the
ramp time increases only minimally (by approx. Accel / Jerk). Best
compromise between smoothness and speed; requires TANGO neo
firmware 1.84 and higher.

Jerk limit (maximum change of acceleration). It is used by Accel Func-
tions 1, 2 and 3 (not by Function 0 = Linear), with a different effect in
each:

1 = S-Curve: the Jerk value acts as a threshold only. If the S-curve
would exceed the Jerk limit, the controller falls back to Linear (the ac-
celeration time stays the same). This already reduces oscillation, mainly
at small move steps.

2 = S-Curve Jerk Limited: the S-curve is actively limited so the jerk
stays within the Jerk value; this lowers the acceleration and extends the
ramp time accordingly (smoothest, but slowest acceleration).

3 = Jerk Control: the Jerk value defines the rounding of the ramp cor-
ners. The peak acceleration stays at Accel (not doubled as with S-
Curve) and the ramp time increases only minimally (by approx. Accel /
Jerk).

Electrical motor current in Ampere
Motor current reduction when idle, as percent of selected motor current
(100% = no reduction). Can be used to avoid dissipation of heat.

In Closed Loop applications, reduction should never be set below 30%.

Idle time after a move before the current reduction is applied
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EcoMove Level:

Motor Steps:

Motor Table:

Extended Mode:

Modulo Mode:

CAL Mode:

Scan Mode:

Scan Velocity:

Backlash:
and Bl Smooth Mode

Reduce heat dissipation of traveling axes. The higher the level, the
higher the power saving (0%=disabled/default, 70%=max. saving).
Available from TANGO firmware versions 1.57 and higher. Using
EcoMove reduces force when motor is running at constant speed (not
during acceleration or deceleration).

Remarks: It must be ensured that the axis has sufficient force under all
conditions. EcoMove is disabled during cal/rm Calibration and Range
Measure.

Step resolution of the motor (i.e., 200 for a 1.8° motor, 400 for 0.9°)

Applies a motor compensation table. The TANGO firmware provides
several motor tables which fit to a certain stepper motor type, wiring and
application. The value is set by factory if applicable, else must be left at
the default 0.

Extended and improved Instruction Set (please refer to extmode in the
TANGO Instruction Set Description). The joystick and the cal, rm in-
structions then have their own velocities e.g.

Modes for rotational or swiveling axes

Axis zero position mode
(and Closed Loop activation mode, if encoders are available)
0: Axis zero position is set at the lower hardware limit switch,
CAL and Closed Loop is activated
1: Axis zero position is set at power on,
Closed Loop is activated instantly from power-on
2: Zero position like mode 0, but
Closed Loop is activated instantly from power-on
3: Use the axis only to readout a measuring system
without using or requiring the motor (1Vpp and TTL only, no MR)
4: Automatically perform a CAL move after power on or reset
Caution: The axes will start moving and can’t be stopped by software!
5: Instant-On function for open loop axes without encoders
This mode will restore the last position and cal/rm state of the axis
at which the TANGO was switched off or reset.
Caution: Please ensure the axis can’t be shifted from its mechanical
position when the power is off! If the axis was moved during power-
off, the position will be incorrect and mechanical damage can occur!

Selects different behaviors for move instructions

0: Default behavior of the TANGO controllers

1: Resulting move velocities are always Scan velocity

2: Only vector moves are executed with Scan velocity

3: No vector moves. Similar to 0, but even vector moves
are executed for each axis at their own velocity.

Defines the constant velocity for Scan Modes 1 and 2 or the dissection
continuous path, which is available through snapshot position lists.

Mechanical backlash compensation of the axis (applied in Open Loop).
and optional Bl Smooth Mode (1,2) selection, which smoothens the
impact of backlash compensation in order to reduce shake or oscillation
caused by the backlash compensation, 0=Smooth Mode off (default).
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Precision Move:

Delay | Pause
- Move Delay:

- Move Pause:

Dim0 Resolution:

Backlash compensation moves, Mode O=disabled (default).

The precision moves add a certain move behavior to compensate me-
chanical backlash, even of closed loop axes.

Most useful might be mode 3 or 6, where each position is approached
from the same direction and the same distance. A negative distance
changes the direction, e.g. useful for Z-axes. Modes 4 to 6 apply less
acceleration to reduce shake at the cost of slightly longer precision
move times.

One parameter applies to all axes:

Delay for positioning instructions. A move instruction will start delayed
by the specified time.

Pause for positioning instructions. The @@@ autostatus reply after a
move will be delayed by the specified time.

The Measuring unit “dim 0” sets the axis to steps per revolution. In or-
der to offer compatibility to many applications, this unit can be set to a
certain number. If the application e.g. requires 40000 to be one revolu-
tion. One parameter applies to all axes that are in dim mode 0.

As the controller’s internal resolution always remains at 819200 steps, it
is possible to use fractions, e.g. 39157.3.

Current Regulator (TANGO-I2 only)

Feed f:

P:

I:

lim:

BUTTON FUNCTIONS:

[Limit Switches >]

[Copy AXxis]

[Defaults]

[Read Axis]

[Write to Controller]

[Store in Controller]

Remarks:

Feed forward factor of the motor current regulator (default = 0.3)
Proportional factor of the motor current regulator (default = 2.5)
Integral factor of the motor current regulator (default = 0.5)

Internal sum limit of the integral regulator (default: 26200)

Jump to the Limit Switch setup window (offering a shortcut instead of
browsing to it by tree navigation on the left side).

Opens a dialog that offers to apply the axis setting to another axis or to
all axes.

Set the SwitchBoard axis parameters of the current axis to program
defaults. Parameters in the TANGO are not changed.

Read parameters of the current axis from the TANGO Controller.

Send the parameters to the TANGO Controller (all axes). Parameters
are volatile and will be lost when switching off the controller.

Send the parameters to the TANGO Controller (all axes) and store them
permanently.

To ensure the parameters were set correctly, use [Read Axis] to read
back the parameters from the controller and check them again. Also,
[Parameter Checking] can be selected in the [Synchronize Settings]
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dialog. It will give a reply if parameters weren'’t accepted by the TANGO
Controller.
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211 Setup - Limit Switches

M
+ Commands Axis Setup X Limits
Manual Move
Command Terminal CAL Switch Type: PU,MO active low™ N ﬁi
Meander — *E[ _‘1 :__‘:'_"_\':. 1
Position List RM Switch Type: PU,NO active low™
[Io] CAL  RM Help (F1)
Trigger
Snapshot Limmode X.A: 0: Default Limit Mode Close
i CAL Required [_J Required !
. equired: | Required !
Axes - e HDI m
w [1] ¥-Axis Keep RM: |_| Enabled Soft Limits Enabled I
| X Limit Switches CAL/RM Limits: Enabled Edit Soft-Limits @
» [2] ¥-Axis
» [3] Z-Axis
v [4] A-Axis Pos. Offset CAL: 0.0000  mm
» HDI Input Devices — Auis State
. Encoder Pos, OffsetRM:  WUAL mm @ @ ® @
Closed Loop S
/0 Settings Switch Relieve Vel 05 mm/s Position
~ ETS
ETS[0] CalVel 1,2: 2.000 0200 mm/s 75.0000
+ SwitchBoard RmVel 1,2: 2,000 0200 mm/s 50.0000
Synchronize Settings
v Diagnosis CAL/RM Timeout: 60 sec 10.5000
HDI
Encoder 0.0000
it 0.0000
Connect e S S Axis Setup »
Info CAL Direction: 0- CAL t0 EO (defautt) -
REF Direction: [ Positive Copy Asis S
OK...
[ COME: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]
Abstract

Edit the limit switch related controller settings.

The parameters must be transmitted to the TANGO Controller by either pressing [Write to Con-
troller], which only sends the parameters to the TANGO volatile memory or [Store in Controller],
which sends and stores the parameters permanently.

To open or save parameters from an INI file, please refer to the dialog [Synchronize Settings].
Loading INI files is also possible via drag&drop of the file into any SwitchBoard dialog window.

CAL Switch Type: Select the switch characteristic of the lower hardware limit switch. The de-
fault setting is marked by a *. Switching to supply or ground, normally open or closed can be
selected.

RM Switch Type: Select the switch characteristic of the upper hardware limit switch. The de-
fault setting is marked by a *. Switching to supply or ground, normally open or closed can be
selected.

Swap CAL<->RM: Set by factory, depending on the axis hardware and wiring. The upper/lower
limit switch assignment can be swapped here. This setting must never be changed. False switch
assignment will lead to damage of the axis due to not recognized limits.

Remarks: If the axis direction is changed by software (axisdir) it is NOT necessary to change
this CAL<->RM assignment, the TANGO Controller will then swap assignments automatically.
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Limmode: Newer Controllers from TANGO Desktop HE provide the limmode functionality. It
defines the behavior when a move target position would exceed a limit (individual or vector). In
the default mode 0, the axes only move to the limit as usual. In mode 1, a move or vector move
is not executed if a target position would exceed a limit. Mode 2 behaves as the default mode 0,
but returns an L instead of @ in the response if an axis was limited. Limmode can only be acti-
vated for all or none axis (not for individual axes).

CAL Required: From TANGO firmware versions 1.53 and higher, the axes can be disabled for
any move until they are calibrated. No move is possible before executing the CAL instruction.

Keep RM: From TANGO firmware versions 1.74 and higher, the TANGO can keep the RM posi-
tion (axis length) of a CAL+RM sequence and restore it after a new CAL. This way, only CAL
(not CAL+RM) can be performed and SecVel will remain released as long as the TANGO is not
reset.

CAL/RM Limits: If enabled, CAL and RM will set the lower and upper Soft Limits to the limit
switch positions (default setting). If CAL, RM must not manipulate the Soft Limits, this function
can be disabled (TANGO !nosetlimit 1 instruction).

Soft Limits Enabled: If enabled, the axes will stop at the limits (default). If disabled
(unchecked), the limits are ignored (TANGO !limctr instruction).

Edit Soft-Limits: By pressing the Button [Edit Soft-Limits] a dialog can be displayed which of-
fers editing and sending of the soft limits. Soft limits can’t be stored in the TANGO controller and
will be set to default (e.g. +-2600mm) after each power-on or reset.

Pos. Offset CAL: Usually set to zero, it offers traveling a certain distance out of the lower limit
switch within the CAL instruction. May be used to adjust the zero position of the axis.

Pos. Offset RM: Usually set to zero, it offers traveling a certain distance out of the upper limit
switch within the RM instruction. May be used to adjust the upper position away from the hard-
ware switch.

Switch Relieve Vel.: This velocity is used by the calibration routine for exactly finding the origin
and limit positions when moving slowly out of a limit switch. This parameter should be set to a
slow value in order to achieve high accuracy. The unit is in in user dimensions, but finally sent to
the controller as an integer value in 1/100rev/s (by the calbspeed command).

CalVel, RmVel: TANGO firmware versions 1.32 and higher support an Extended Mode. Here
the calvel1, 2 / rmvel1, 2 parameters are used instead of the axis vel and Switch Relieve Vel
(calbspeed). Refer to TANGO Instruction Set Description to learn about the differences to nor-
mal mode.

CAL/RM Timeout: Individual timeouts for Calibration (CAL) and Range Measure (RM) instruc-
tions. Depending on axis length and travel velocity it might become necessary to adapt the
timeout. To ensure no error is generated when traveling the full range to an end switch.

Pos. Shift: Position Shift for Center Reference Modes, Absolute Encoders or Calibrating (CAL)
on Reference Marks.

Cal. Direction: Select default Calibration (0) or special Modes for Center Reference axes.
Ref. Direction: Currently unused (as of TANGO Firmware 1.74).

[Axis Setup >] Jump to the axis setup window (offering a shortcut instead of browsing
to it by tree navigation on the left side).
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[Copy AXxis]

[Defaults]

[Read Axis]

[Write to Controller]

[Store in Controller]

Remarks:

Opens a dialog that offers to apply the axis setting to another axis or
to all axes.

Set the SwitchBoard axis parameters of the current axis to program
defaults. Parameters in the TANGO are not changed.

Read parameters of the current axis from the TANGO Controller.

Send the parameters to the TANGO Controller (all axes). Parameters
are volatile and will be lost when switching off the controller.

Send the parameters to the TANGO Controller (all axes) and store
them permanently.

Soft Limits are not transmitted to the TANGO Controller. As this could
lead to problems e.g. unwanted limitation of travel range. If required,
the Soft Limits can be sent from within the Limit Switches dialog: via
[Edit Limits] button.

To ensure the parameters were set correctly, use [Read Axis] to read
back the parameters from the controller and check them again. Also,
[Parameter Checking] can be selected in the [Synchronize Settings]
dialog. It will give a reply if parameters weren’t accepted by the
TANGO Controller.
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212 Setup — HDI Input Devices

m

+ Commands
Manual Move
Command Terminal
Meander
Position List
1]
Trigger
Snapshot
~ Setup
~ Axes
» [1] X-Axis
» [2] ¥-Axis
» [3] Z-Axis
v [4] A-Axis
I » HDI Input Devices
» Encoder
Closed Loop
1/0 Settings
« ETS
ETS[0]
» SwitchBoard
Synchronize Settings
~ Diagnosis
HDI
Encoder
Connect
Info

[ COME: 57600 Baud

Abstract

HDI Commeoen Parameter

1[X] 2[v] 302 4[A]
Mode: 2[enabledwit ~  [JXsyncto XY
Function: 2 (On, with cL ~ 2 (On, with cL ~ 2 (On, with cL -~ 0 [Off) ~
Velocity [mm/s]: 0.000 0.000 20.000 20,000
Help (F1)
JOYSTICK
Axis / Characteristic: 1~ 0floc ~ 2 ~|0[log v 3 v 0[log ~ 4~ 0[logi ~ Close
[ Swap X-¥ [ Swap ¥-Z [JZKnobto A | Axi -
- p = p = () Axis Sel. Z-A HDI m
Backlash Window: 14 @ Quick |_| XY auto-disable [_|Z auto-disable () Redirect to POS3 I
Key Mode: 0 [Disabled] -~ Toggle Mode
KeySpeed! [mm/s]: 1.000 1.000 1.000 1.000
KeySpeed?2 [mm/s]: 10.000 10.000 10.000 10,000 Axis State
@ E e e
ERGODRIVE / Coaxial Drive -
Position
Factor [mm/rev]: 1.000 1.000 0.100 B8 Noise Filter
. 75.0000
Factor B [mm/rev]: 14.000 14.000 1000 @ Toggle Mode
50.0000
TRACKBALL
Factor: 1.000 1.000 1000 [DJYaxistoZ 10.5000
Multi-Function Wheel 0.0000
Travel [mm,/rev]: 1: 0.100 2 0.010 3 1.000 Axis z ~
LED100 State
[CJ LED Enable (] Fine Maode () As MF-Wheel Main Function oK

TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Setup for the HDI devices — Joystick, Trackball, ERGODRIVE and Multi-Function Wheel.

All available TANGO HDI devices are supported. The dialog is divided into functional groups:

General setup of common parameters

Joystick and its optional functionalities

ERGODRIVE and Coaxial Drive

Trackball

Multi-Function Wheel (which may be part of the Joystick or ERGODRIVE)
LED100 brightness control

HDI Common Parameter:

Mode:
X sync to XY:
Function:

Velocity:

ON (2) / OFF (0)

If checked, X deflection is applied to X and Y axes simultaneously
Enable/disable individual HDI axes and set their directions (2, 0, -2)
Specifies the Joystick velocity in Extended Mode (refer to Setup\Axis).

It also limits the maximum travel velocity for all input devices
(ERGODRIVE, Coaxial Drive, Trackball, Multi-Function Wheel).
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JOYSTICK Axis |/ Charac-
teristic:
Swap XY:
Swap YZ:
Z Knob to A:
Axis Sel. Z-A:
XY auto-disable
Z auto-disable
Quick Stop:

Redirect to
POS3:

Backlash Win-
dow:

Key Mode:

Toggle Mode:

KeySpeed1,2:

Freely assign a Joystick Axis to the TANGO axis
Joystick deflection response: Logarithmic (default, rec-
ommended), Linear or Quadratic

Swap Joystick X and Y axes, turns Joystick coordinate
system by 90 degrees

Swap Joystick Y and Z axes, allowing to move Z with Y

Deflection of Joystick Z-knob affects A axis. HDI must be
enabled for A axis as well.

Joystick Z-knob moves the A-axis while F4 is pressed,
else it moves Z

Joystick XY axes are disabled while Z knob is deflected
Joystick Z knob is disabled while X or Y are deflected

Available with 2" generation TANGOs, Quick Stop caus-
es the Joystick to stop quicker when released.

This might improve stopping at the desired position and
not going past.

For TANGO controllers with additional 3-axis-module
(POS3 or xPos), the Joystick XYZ axes can be redirected
to manually control the POS3 positions instead of the
XYZ TANGO axes.

Defines the zero-deviation window for Joystick deflection
(mechanical center backlash for the released joystick,
default: 14 = +/- 7 digit). Should never be changed.

Only applies to analog joysticks. Has no influence to Digi-
tal Joysticks (HDIs with Mini USB connector).

Mode, in which two Joystick velocities can be alternated,
KeySpeed 1 and 2. The different velocities are applied by
pressing the Joystick function keys. The keys depend on
if Toggle Mode is enabled or not:

- Joystick F1: Select X,Y KeySpeed?2
- Joystick F4: Select XY KeySpeed1
- Joystick F2: Select Z KeySpeed2
- Joystick F3: Select Z KeySpeed1

For Toggle Mode key assignment refer to Toggle Mode:

If Key Mode is enabled, then Toggle Mode, alternates
between the two velocities:

- Joystick F1: Toggles between XY KeySpeeds 1 and 2
- Joystick F4: Toggles between Z KeySpeeds 1 and 2 *
* firmware 21.56 required

Joystick velocities when using KeyMode
as explained above.
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ERGODRIVE / Factor:
Coaxial Drive
Factor B:

Travel distance per knob revolution

Alternate travel distance per knob revolution.

Used by ERGODRIVE while the [XY] or [Z] key is held
down, or alternating factors in Toggle Mode.

The Pilot stage also provides this feature for XY.

HDI devices with Multi-Function Wheel use the Multi-Function Wheel Travel
Factor. In case of ERGODRIVE, SwitchBoard keeps the entries identical to
the ERGODRIVE Z settings:

ERGODRIVE Factor  3[Z] < Factor 1 of Multi-Function Wheel
ERGODRIVE Factor B 3[Z] <> Factor 3 of Multi-Function Wheel

Noise Filter:

Toggle Mode:

TRACKBALL Factor:
Y axis to Z:

Multi-Function Travel:
Wheel

AXxis:

LED100 LED Enable:

Using the noise filter is highly recommended. It eliminates
the minor position jitter which occurs in the X and Y knobs.
Without filter the axes will show slight position deviations.

Only disable the filter if very sensitive behavior is required.

ERGODRIVE and Pilot stage key behavior:

Activating toggle mode will alternate between both factors
when pressing the XY or Z key.

In normal mode, the alternate factor is only applied as long
as the XY or Z key is pressed.

Trackball transmission ratio (higher = longer distances)
Turn XY-Trackball into a device that commands the Z axis

Travel distance per revolution of the Multi-Function Wheel
as found on some Joysticks and ERGODRIVE.

1: default distance (may prevent 37accidental travel if set to 0)
2: alternate distance (suggested fine/slow) via Joystick F4
3: alternate distance (suggested coarse) via Joystick F1

Assign the Multi-Function Wheel to any axis, default = Z

Manual control of LED100 brightness via HDI (on/off)
Remarks: The LED control is only available if the HDI axis
is enabled (JoyDir must not be 0 and the axis must be
physically available on the TANGO Controller).

Only the latest version of TANGO Controllers (Desktop HE,
etc.) supports LED100 control via Multi-Function Wheel
even on disabled or not available axes from Firmware 1.76.

- By Joystick:
- with Multi-Function Wheel: F2
- without Wheel: F3 + Joystick Y deflection

Pressing F3+F4 saves the brightness as default setting

- By ERGODRIVE with Multi-Function Wheel: via F1
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Fine Mode: Provides higher brightness resolution
16x finer with Multi-Function Wheel,
4x finer via Joystick Y deflection

As MF-Wheel Main Function: Direct brightness control via
Multi-Function Wheel, no F-Key required

[Readfrom Controller] Read settings from the TANGO controller
[Write to Controller] Send settings to the TANGO controller (only until reset or power off)

[Storein Controller] Send settings to the TANGO controller and store them permanently
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213 Setup — HDI Key Functions

M
« Commands HDI Key Functions
Manual Move
Command Terminal HDI Key Function Parameter
Meand
sander Fi 0: Default key function of the TANGO 0 Clear Al
Position List
I/ F2 0: Default key function of the TANGO w 0 Clear Keys Help (F1)
Trigger
Snapshot F3 0: Default key function of the TANGO ~ 0 e
~ Set
AI::) F4 0: Default key function of the TANGO ~ ]
Ve HDI (D)
b [1] X-Asis !
r [2]Y-Axis Text: - @
) [3]Z-Asis
[ A-Ads () Lock the Key Functions (Write Protect)
. t t it tect,
~ HDI Input Devices e =» SET Lock State
I HDI Key Functions iSiate
» Encoder @ E e @
Closed Loop - T
1/0 Settings Position
~ ETS
75.0000
ETS[0]
+ SwitchBoard 50.0000
Synchronize Settings
v Diagnosis 10.5000
HDI
Encoder 0.0000

Connect

Info
State
OK...
[ COM&: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Abstract

Individual Setup for the HDI Keys, available with 2" generation TANGOs from Firmware 1.78.
All available digital TANGO HDI devices are supported.

It is possible to assign functions other than the default functions to the 3 or 4 function keys of
the digital HDI (Joystick, ERGODRIVE). This Key Function (instruction: keyfunc) is set to 0 by
default, which is the usual HDI key function of the device (e.g., in snapshot modes).

Setting the function to -1 disables any function of the Key, only the key state can still be read
(pressed, released, latched). The Key Functions 1 to 127 offer a lot of functions to choose
from and future extensions. This includes calibrating selected axes, remembering and moving
to a position, turning a filter, executing macros or a sequence of TANGO instructions via text.

HDI Key Function: Select a function for the corresponding HDI Key, default = 0.

Parameter: Depending on the selected function, a parameter can or must be speci-
fied. E.g.: axes (1=X,2=Y,4=Z,8=A and sums of it = 0...15)
Text: or a macro number 1 ... 8, or an optional reply port O ... 4:

0=no reply, 1=USB, 2=RS232#1, 3=RS232#2, 4=Ethernet.
Lock + Set Lock Refer to the keyfunc documentation of the TANGO Instruction Set.

Free definable instruction(s) up to 63 characters, separated by a “#”,
Clear All / Keys: will be used in Key Mode 70.

Set or Release an Overwrite Protection for the Key Functions and Text.
It can only be changed by pressing this button, not by Send or INI files.

Set all (including the Text) or only the Keys F1-F4 to default.
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M
« Commands Encoder 1 (X) Encoder 2 (¥) Encoder 3 (Z) Encoder 4 (4)
Manual Move
. ACTIVE m ACTIVE m ACTIVE m ACTIVE
Command Terminal
Meander Type (by ETS) Type (by ETS) Type (by ETS) Type (by ETS)
Position List 2: 1Vpp analog 2: 1Vpp analog 0: MR analog 0: MR analog
1]
- Signal Period Signal Period Signal Period Signal Period Help (F1)
rigger
0.020 0.020
Snapshot mm mm 0.500 mm 0300 mm Close
~ Setup
2= ) [J Counting Direction [ Counting Direction [ Counting Direction [J Counting Direction HDI m
r [1]%-Aodis () NAS Error Signal () NAS Error Signal () NAS Error Signal () NAS Error Signal !
[ EncVel Encel Enclel Enclel S
 [3]Z-Asds ncVe ncVe ncVel ncVe
4] A-Avis 20 mm/s 20 mm/s 2.0 mm/s 20 mm/s
» HDI Input Devices ") Search Reversed ") Search Reversed [ Search Reversed ") Search Reversed
I \ Encoder Auis State
: Position Shift Paosition Shift Position Shift Position Shift Sp—
Closed Loop R R B R o e @
/O Settings o oomEEmmo o BRSO B mmo o B
« ETS Position
Referencing Referencing Referencing Referencing
ETSIO] 75.0000
» SwitchBoard 0: Mo Reference Mar ~ 0: No Reference Mar 0: Mo Reference Mar ~ 0: Mo Reference Mar
Synchronize Setti
) o .romze e Search Velocity Search Velocity Search Velocity Search Velocity 50.0000
~ Diagnosis
HDI 500 mmys 500 mm/s 500 mm/s 500 mm/s 10.5000
Encoder
Connect 0.0000
Info
State
OK...

[ COME: 57600 Baud

Abstract

Configuration of the measuring systems (encoders) for up to 4 axes.

TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Only available with controllers that provide an encoder interface.

Remarks: The activation method for encoders and Closed Loop (after power-on or after CAL) is
selected via the CalMode parameter in the [Setup\Axes\Limit Switches] dialog.

The setup can be written to the TANGO controller by either using the [Synchronize Settings]
dialog or by pressing the right mouse key, which opens a menu.

ACTIVE:

Type:

Globally enable the measuring system. The activation of the encoders
then is performed by the TANGO controller after calibration (CAL) or pow-
er up, depending on the CalMode setting in [Setup\Axes].

Select the encoder type.
The available options depend on TANGO hardware and firmware.
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Signal Period:

Counting Direc-
tion:

NAS Error Sig-
nal:

EncVel:

EncSearchDir:

Abs. Resolution:

0: Universal Interface = 5Vpp MR analog encoder
Hard wired Interface = Analog, 1Vpp/5Vpp depends on hardware

If the Controller provides a Universal Interface, it assigns 5Vpp MR
interpolation behavior.

1: Controllers with hard-wired interface activate analog SIN/COS interpo-
lation according to the interface hardware 1Vpp or 5Vpp MR.

2. TTL/RS422

Select digital incremental encoders (A/B-TTL). Interpolation is disa-
bled. When using digital encoders, this type must be selected to pre-
3: vent erroneous behavior (due to signal monitoring).

1Vpp (Universal Interface only)

4: A Universal Interface assigns 1Vpp interpolation behavior.
Controllers with hard-wired encoder interface do not provide this type.

BiSS Absolute
5- Absolute measuring system with serial interface type BiSS-C.

BiSS Absolute + 1Vpp

6: Absolute measuring system with serial interface type BiSS-C
and additional 1Vpp analog sin/cos signal.

SSI Absolute
Absolute measuring system with serial interface type SSI.

SSI Absolute + 1Vpp

Absolute measuring system with serial interface type SSI
and additional 1Vpp analog sin/cos signal.

REMARKS: If the analog interpolation is not configured by factory, the
interface only provides TTL/RS422 functionality. In this case (blue text
is displayed: [TTL Config=0]) the interface always behaves like type 1,
independent of which encoder type is selected.

Signal period of the measuring system (in case of TTL: 4x the resolution)
Counting direction of the measuring system. The direction is set automati-
cally by the TANGO controller.

It is not necessary nor recommended to change this setting, except in
independent measuring system mode. A change during operation causes
Closed Loop to switch off or unpredictable behavior of the axis.

For measuring systems that provide an error output signal (often called
NAS signal). If activated, NAS is used by the TANGO controller to gener-
ate an internal encoder error condition and switch off Closed Loop.

Velocity used to detect/activate the encoder

Instant Closed Loop Wiggle Direction (normal or reversed)

Absolute Encoder: Resolution of the serial position data in nanometers
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Abs. Data Bits: Absolute Encoder: Data size of the serial position data in bits. From firm-
ware 1.8391 these absolute-encoder parameters are set on the separate
[Setup\Encoder\Absolute Encoder] page, which additionally provides Max.
Frequency (encfreq), Timeout (enctout), Ack Length (encack, BiSS only)
and SSI Shift (ssishift, SSI only); the selected encoder type is shown
above each axis column.

Position Shift: For most cases, this value must be set by factory in the ETS, not here.
It can be used to set or test position shift values for Center Referencing
modes or calibrating on Encoder Reference Mark. Position Shift for Abso-
lute Encoders must be set in the ETS.

Referencing: 0: Measuring system has no reference mark, or ignore reference mark
(encref)
1: Measuring system has one reference mark, to which the axis will be
traveling after calibration (CAL)
or directly for calibration, if the CAL switch is disabled (Firmware 1.74+)

2: Precise CAL position: CAL travels to factory teached-in encoder period
(within one signal period, at least 40um or MR signal period required)

3: Precise CAL position: CAL travels to factory teached-in motor period
(within one period, @ 200 steps at least 2mm pitch required = 40um)

Search Velocity: Velocity at which the axis travels towards the reference mark

[Read from Controller] Read settings from the TANGO controller

[Write to Controller] Send settings to the TANGO controller (only until reset or power off)

[Storein Controller] Send settings to the TANGO controller and store them permanently
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2.15 Setup — Absolute Encoder

m

« Commands
Manual Move
Command Terminal
Meander
Position List
1]
Trigger
Snapshot
~ Setup
~ Axes
» [1] X-Axis
» [2] ¥-Axis
» [3] Z-Axis
» [4] A-Axis
» HDI Input Devices
~ Encoder
I Absolute Encoder
Closed Loop
1/0 Settings
« ETS
ETS[0]
» SwitchBoard
Synchronize Settings
~ Diagnosis
HDI
Encoder
Connect

Info

B COME: 57600 Baud

Abstract

Encoder 1 (X)
1Vpp

Abs, Resolution

78.125

Abs, Data Bits

Max. Frequency
Timeout

Ack Length

S5l Shift

5 bit

MHz

Hs

ps|bit

bit

Encoder 2 (Y]

1Wpp

Abs. Resolution
78.125

Abs. Data Bits

Max. Frequency

Timeout

Ack Length

551 Shift

nrm

3 bit

MHz

Hs

ps|bit

bit

Encoder 3 (Z)
MR 5Vpp

Abs. Resolution

78.125

Abs, Data Bits

Max. Frequency
Timeout

Ack Length

551 Shift

TAMNGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 204243002]

5 bit

MHz

ps|bit

bit

Encoder 4 (A)
MR 5Vpp

Abs, Resolution

78.125

Abs, Data Bits
24

Max. Frequency
Timeout

Ack Length

S5l Shift

bit

MHz

Hs

ps|bit

bit

Help (F1)

Close

HDI _ 9
<>

Axis State

State
OK...

Configuration of the serial absolute measuring systems (BiSS-C / SSI) for up to 4 axes. Only
available on controllers with an absolute encoder interface (TANGO neo / H7) from firmware
1.8391. One column is shown per axis; the selected encoder type is displayed above each col-
umn. A field is editable only while the encoder is active and set to an absolute type (Type 3 to 6

in [Setup\Encoder]).

Abs. Resolution (encres):
Abs. Data Bits (encform):
Max. Frequency (encfreq):

Timeout (enctout):
Ack Length (encack):
SSI Shift (ssishift):

Resolution of the serial position data in nanometers.
Data size of the serial position data in bits.
Maximum clock frequency of the serial interface in MHz.
Receive timeout of the serial interface in microseconds.
Acknowledge time of the BiSS-C interface. BiSS only.

Data shift of the SSI interface in bits. SSI only.
Abs. Resolution and Abs. Data Bits were relocated here from [Setup\Encoder]. Position Shift for
absolute encoders is set in the ETS, not here.
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216 Setup — Closed Loop

m

Closed Loop 1 (X) Closed Loop 2 (Y)

+ Commands

Closed Loop 3 (Z)

Closed Loop 4 (A)

Manual Move Mode Mode Mode Mode
Command Terminal 0: Off v nOf 0: Off v 0Of
Meander
Position List
1/0 Factor Factor Factor Factor Help (F1)
Trigger @ move @ idle @ move @idle @ move @ idle @move @idle
Snapshot 2 2 2 2 2 2 2 2 Close
~ Setup
A.XT?])(.Axis Target Window Target Window Target Window Target Window HDI I m
» [2] Y-Asis 0.0010 mm 00010 ym 0.0010  mm 0.0010  m @
r [312-Auxis Target Win. Delay Target Win. Delay Target Win. Delay Target Win. Delay
r 4] A-Axis 50 ms 50 ms 50 ms 50 ms
» HDI Input Devices
» Encoder iSiate
I Closed Loop Lock-In Behavior Lock-In Behavior Lock-In Behavior Lock-In Behavior (@) @ " ®
1/0 Settings 1Lock-In Range: ~ 1Lock-In Range: ~ 1Lock-In Range: 0Lock-In Range: ~ - T
- ETS Lock-In Range Lock-In Range Lock-In Range Lock-In Range Position
ETS[0] 0.2000 mm 0.2000 mm 02000 mm 0.2000 mm 75.0000
» SwitchBoard
Synchronize Settings 50.0000
~ Diagnosis
HDI 10.5000
Encoder
Connect 0.0000
Info General Settings
Target Window Timeout (max. total delay time) Closed Loop Call Interval
1000 ms 3 ms Slale
OK...

[ COME: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Abstract

Configuration of the closed loop for up to 4 axes.
Only available with controllers that provide an encoder interface.

Remarks: The activation method for encoders and Closed Loop (after power-on or after CAL) is
selected via the CalMode parameter in the [Setup\Axes\Limit Switches] dialog.

The setup can be written to the TANGO controller by either using the [Synchronize Settings]
dialog or by pressing the right mouse key, which opens a menu.

The default and recommended operation of the Closed Loop is “permanently on” mode 2 (On)*.
Independent of the specified Target Window, Closed Loop then always tries to keep the position
deviation at zero. The Target Window, in conjunction with the TagetWin Delay, only specifies
the “position reached” criteria for the axis.

* Remark: If the axis is idle and the motor current reduction is set to less than 30% (in dialog
[Setup\Axes]), the closed loop becomes inactive for as long as the applied motor current is be-
low 30%.
Mode: Closed Loop ON (2,1) or OFF (0)

Mode 2 is always active, which is the recommended setting to ensure

no drift when the axis is idle.

Mode 1 is only active during a move, until the Target Window is reached
In Mode 0, the Closed Loop is switched off (does not influence the axis)
but still the encoders can be read out.
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Closed Loop Factor:

Two factors must be specified for the Closed Loop gain. One for the traveling axis and one for
the idle axis. Increasing the factor results in faster behavior but can lead to oscillation or stalling
when too high. The values have a huge impact on performance and may be optimized for each
application.

@ move: Closed Loop gain factor when axis is moving.
Increasing the parameter causes a more accurate position while the axis
travels. But it can also cause increased velocity variation while following
the measuring system too closely.

@ idle: Closed Loop gain factor when axis is idle.
Increasing the parameter causes faster settling to the end position,
but can also lead to oscillation.

Target Window: Position range (twi), in which the Closed Loop
in Closed Loop mode 1 (Until Target) turns off closed loop, or
in Closed Loop mode 2 (On) generates the status reply (@@@) when
reaching the target position. Also refer to Target Win. Delay.

Target Win. Delay: Condition for the Closed Loop state target position reached (in conjunc-

tion with the Target Window). The axis must remain within the target win-
dow for the here specified time (ctrd).
Default settings are 50 or 100 milliseconds, but most applications allow
shorter ctrd times of e.g. 30 or even down to 15ms. To optimize the delay
(the vector throughput/performance), it must be assured that the mechan-
ical oscillation frequency at the end of a move is covered by ctrd.

Lock-In Behavior:  The behavior outside the Lock-In Range can be set to different modes for
e.g., collision detection & switchoff or to avoid stalling the stepper motor
at larger deviations.

Lock-In Range: Lock-in range of the Closed Loop. If the position deviation between motor
and measuring system position exceeds this value, the selected Lock-In
Range behavior is assigned (ctrsm). Please refer to the Closed Loop

description.
Target Window If the target window can not be reached or the axis cannot remain in the
Timeout: target window for the specified Target Win. Delay time (twi, ctrd),

a maximum time can be specified after which the axis generates the “po-
sition reached” reply, even if it never reached.

Call Interval: Calling (execution) interval of the Closed Loop.
Typically set to 3 or 5 milliseconds, depending on the controller type.
This default setting should not be changed.
It is not recommended to set intervals shorter than 3 milliseconds.

[Readfrom Controller] Read settings from the TANGO controller
[Write to Controller] Send settings to the TANGO controller (only until reset or power off)
[Storein Controller] Send settings to the TANGO controller and store them permanently
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217 Setup - /0 (Configure TANGO Input / Output Options)

M
« Commands 10 Setup Communication
Manual Move
Command Terminal ETS Mode: 4 (Default: use fact R5232: 57600 ~| Bd
Meander
Position List Ethernet TCP/IP SENDIP =
170 Position Reselution: 4 0.1 (default 100nm_~  pm IP Addr: | 192 . 188 . 1182 ‘ Help (F1)
Trigger
Snapshot Netmask: | 255 . 255 . 255 . O | Close
v Sewp S LED forced Off: [ off Gat | 192 . 168 1 254 ‘
tatus orce : | ateway: . . .
Axes HDI m
» [1] X-Axis I
» 2] V-Ais AUX-I/O @
) [3] Z-Asis ) . i .
Status Signal Output: 0: Status LED only (defar ~ Digital Output Preset to High Level:
» [4] A-Aais
. 0 1 2 3
» HDlInput Devices Stop Input Function: 0 : Active LOW - HDI re ~ Oo000
» Encoder Axis State
Closed Loop Analog Signal Modes: 0: default mode, outpu ~ @ @ ® @
g g p - - Emms s
| 1rosettings
w TS Analog Output Preset: 0: 000 1: 000 o Position
ETS[0]
» SwitchBoard ADIGIND ADIGIN 1 ADIGIN 2 ADIGIN 3 ADIGIN 4 TS
Synchronize Settings Digital Input Type: PullUp ~ PullUp ~ PullUp ~ PullUp ~ PullUp ~ 50.0000
T 0: Defaul 0: Defaul 1: Stop S 2: SnapSl 0: Defaul
Digital Input Function: 3 aul ~ : Defaul ~ :Stop 5 : Snapsl v : Defaul ~
HD! e 10.5000
Encoder
Connect RotonBiake 0.0000
11X] 2[v] 32 4[A]
Info
Brake Assignment: 0 0 0 o [ Brake Mode @ idle
V Hold Delay State
Brake Voltage: V Switch: 24.0 V Held: 240 Volt 100 ms
OK...
[ COME: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]
Abstract

Access to TANGO related 1/0O functions, such as AUX-IO and more.

ETS Mode: Defines how ETS data is handled. Default mode is 4.

Position Resolution: Defines the resolution (fractional mm-digits) of the returned axis position
for “?pos” and similar instructions. Default is 4, which results in 100nm
resolution, i.e., ?pos = 0.0000 (mm) or = 0.0 (um).

Up to 6 digits can be selected, which is a 1nm resolution.
Remark: This setting does not affect the positioning resolution,
it only affects the returned position values.

Status LED: The Status LED of the TANGO can be permanently forced off

AUX-I/O Status Signal output: The green front-panel Status LED state
can be assigned to an AUX-1/O output, e.g. for external display.

Stop Input Function: Select required behaviour and polarity of the stop
input. Refer to stoppol description in the TANGO Instruction Set.

Analog Signal Mode: Select a special Analog Output behaviour for
ANOUTO or ANOUT 1, e.g. for Z-Piezo or select ANIN to Laserautofocus.

Analog Output Preset: Set the initial output levels after power on.
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Digital Input Function and Type: For TANGO controllers which provide
flexible assignment of input functions and polarities (e.g. TANGO 3 mini).

Digital Output Pre- When checked, the digital output of the AUX-I/O is high after power-on or
set: reset.

Brake Assignment: If the TANGO provides a I/O1 or Multi I/O port or a dedicated Brake out-
put pin on the motor connector, a mechanical axis brake can be config-
ured.

In case of I/O Modules, the brake axes X,Y,Z,A can be assigned to one
or several of the 8 output pins (=1-8) or to none (=0, which provides the
default I/O function of the pin).

In case of controllers with a dedicated Brake output (on the motor 1-3
connector), the X,Y,Z,A axes can be selected by 1 or deselected by 0.

Depending on hardware, the brake voltage can be configured.
Two values might be available: The switch- and hold voltages.
V Switch: The voltage required to open the brake.

V Hold : The voltage required to safely keep the brake open.
V Hold might be (much) lower than V Switch to greatly reduce
the power consumption and heating of the brake when open.
Refer to the motor brake datasheet.

V Hold Delay: The time after which the brake voltange will be
reduced to V Hold, 1-10000ms (default 100ms).

Also refer to the brake description of the TANGO Instruction Set
or of the corresponding TANGO controller.

Brake Voltage: The TANGO Desktop HE provides an internal brake module, where the
voltages can be adjusted according to the brake. There is one voltage for
opening the brake (switching) and a second voltage which will be applied
shortly after opening. This holding voltage usually can be lower than the
actuating voltage and help lowering the total heat input, as “brake open”
is the usual state.

Brake Mode @ idle: Enables the "motor brake always on when the axis is idle" function.
Only with built-in brake module, not with the 1/0O extensions 101, 102.

Communication: The Baudrate of the TANGO’s main RS232 interface can be set here.
TANGO Desktop HE provides an Ethernet TCP/IP Interface.
The TCP/IP Address of the TANGO can not be configured directly by an
INI file, as it would possibly set unwanted addresses.

Therefore, the here accessible IP addresses can be transmitted manually
by pressing the [SEND IP>>] button.
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218 Setup — Program Settings for SwitchBoard

m

~ Commands
Manual Move
Command Terminal
Meander
Position List
/0
Trigger

Snapshot

~ Setup

~ Axes
v [1] ¥-Axis

SwitchBoard

Display Encoder Display
Language: Oscilloscope Data ESC Key Mode
English ~ Compensated MR~ 2 = Reserve ESC key
Dialog Color: Osc. Color: Detect Controller Change Help (F1)
System Color ~ Signal Dependent Disabled ~

Sampling Interval [ms] Close

A 200 v @ Cursor-Joystick left hand

Position List File control (a/d, wfs, r/f) HDI m

CSV File Format:

Fast Osc Interval [ms]

v [2] Y-Axis
» [3] Z-Axis
v [4] A-Axis
» HDI Input Devices
» Encoder
Closed Loop
1/0 Settings
~ ETS
ETS[0]
~ SwitchBoard
I Program Settings
» PC Function Keys
Synchronize Settings
~ Diagnosis
HDI
Encoder
Connect

Info

[l COME: 57600 Baud

Abstract

Decimal Commaa ~ 20 ~

[CJ Old COM-Port Detect Methed é

[ Include Time Stamp [ Draw Ref. Mark [ Abort Move on Dialog Change

Command Line Protocol Window

Axis State
Keep string in command line after sendin [C] Clear on Dialog Change ey
P g g 2 g @ @ @ @
.ini Timestamp B -
) Don't read SwitchBoard specific settings from INI Files 1: PC Tirme (default ~ Position
75.0000
Auxis Limitations (for INI file only, not used for the TANGO controller) 50.0000
Mazx. Velocity: Max. Acceleration: 10.5000
X 100,000 mm/s 100 mys®
— 0.0000
Y 100,000 mm/s 100 mys®
z 100,000 mmys 100 pys?
A 100,000 mmys 100 pys? State
OK...

TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Access to SwitchBoard related parameters.

Language:

Dialog Color:

CSV File Format:

Include Time Stamp

Oscilloscope Data:

SwitchBoard language (English / German / French)

SwitchBoard window color (white, system color, or Dark Mode). Dark
Mode darkens the work surfaces: directory tree, command terminal,
oscilloscope, and the protocol window (the latter requires Tango_DLL
1.545 or later).

Select the German/English .csv file format (GER: comma+semicolon or
EN: dot+comma) for saving Tango Position Lists with .csv extension

Timestamp option when reading positions via the "Insert current posi-
tion" button of the SwitchBoard Position List dialog only:

The Position list file usually only contains the positions of the 4 axes in
a file format that can be chosen by CSV format and when saving also
by selecting CSV (which saves in the here selected format) or the
SwitchBoard TPL format.

The "Include Time Stamp" option will add a timestamp column after the
4 axes that includes the time when the position was readout from the
TANGO by SwitchBoard.

Select the data to be drawn in the Encoder Diagnosis Dialog as either
the RAW ADC data (default) or the TANGO compensated signals, e.g
in conjunction with MR measuring system.
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Osc. Color:

Sampling Interval:

Fast Osc Interval:

ESC Key Mode:

Cursor Joystick left
hand control:

Abort Moves on Dia-

log Change:

Draw Ref. Mark:

Old COM-Port Detec-
tion method

Command Line:

The encoder signal in the [Diagnosis\Encoder] Dialog can be set to a
signal strength dependent color mode (green/yellow/red).

Select the data sampling rate for the Encoder Diagnosis Dialog
may be adjusted according to the communication speed —
e.g. 100ms for RS232, 50ms for USB or PCI-E.

Select the sampling rate for the [FAST OSC] button in the Encoder Di-
agnosis Dialog (default = 20ms).

By default, SwitchBoard exclusively claims the ESC key from Windows.
This is important for the STOP safety feature — no matter if SwitchBoard
is currently the active input window or minimized, the ESC key always
causes a STOP (abort move) of the connected TANGO. The downside
is, that other programs can not claim the ESC key for themselves any-
more.

So it is possible to adjust the ESC Key Mode, the way how SwitchBoard
handles this system key: Default is mode 2, exclusively from the sys-
tem. Mode 1 means ESC only causes a STOP when SwitchBoard is the
active window (has the input focus) and mode 0 means that the ESC
key is not used for the STOP (abort move).

Detect Controller Change:

SwitchBoard can check the serial number of the connected controller
once per second, in order to detect that a different TANGO has been
connected during operation (e.g. after re-plugging an RS232 cable).
Disabled (default): no check at all. Loose: the check only runs in dialogs
which poll the controller anyway (Manual Move, Info, xPos module) -
the command terminal and the setup dialogs stay silent. Strict: the
check runs in all dialogs.

If a different controller is detected, SwitchBoard re-reads version, type
and axis count and rebuilds the menu tree. It then asks whether the
settings and the ETS of the new controller shall be read as well. An-
swering No keeps the data currently held in memory - e.g. in order to
transfer the settings of one controller to another one.

This duplicates the cursor key function of the Manual Move dialog to the
ald, w/s and r/f keyboard keys, e.g. for easier left-hand use.

The keys will be displayed on the corresponding arrows to indicate the
left-hand mode.

The behavior of SwitchBoard until Version 2.09 was to send an abort
instruction to the TANGO every time a dialog was switched (e.g. from
the command line or the meander etc.). From SwitchBoard Version 2.10
this behavior is disabled by default and can be enabled if required by
setting the checkbox.

If checked, the graphics display in the Encoder Diagnosis Dialog draws
a bold black line in the region where the reference mark signal is active.

Old (slower and only until COM 24) detection method of available COM-
Ports in the Connect Dialog. Use in case a certain COM Port is not
found.

Keeps the string in the SwitchBoard command line input after sending
(else, the command line is cleared).
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Clear Protocol on
Dialog Change:

Timestamp:

ini

Axis Limitations:

The kept string is highlighted and so can easily be deleted but as well
resent without re-entering.

Clears the protocol window content each time when a new dialog is
selected (auto-clear functionality).

Set the type of the timestamp in the protocol window.

1. The default is the system time in hh:mm:ss:ms,

2. second option is the time difference to the previous OUT or IN line,
3. third option is without timestamp, just OUT and IN

The options 2 and 3 might be useful when comparing protocols with file
compare software. There, the different times then don’t cause a differ-

ence but only the content (3) or the duration/delay and the content (2).

Reading an ini file usually reads all the SwitchBoard settings stored in it.
By checking this option, only the TANGO parameters are extracted.

Only for compatibility when exporting WinCommander setup files:
Limit for maximum travel velocity and acceleration.

These parameters are not used by the TANGO controller or Switch-
Board.
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219 Setup - PC Function Keys for SwitchBoard

M
Position List Setup for key F-2
A Function
Trigger
Snapshot anne (disabled) X
~ Setup (O Change speed to...
o (C) Change cursor joystick speed to... Y
e Och ’ Joystieksp Help (F1)
b [1] X-Axis (L) Change cursor joystick steps to...
v 2] Y-Axis '1::1' Execute command list Z =
» [3]1 Z-Aais () Execute command file .
» [4] A-Axis () Jump to program dialog A - HDI m
> HDIInput Devices (0) Add current position to Position List I
» Encoder @
Closed Loop
1/0 Settings F-Key Mame Execute command list
- ETS [ Use this key name: laceel 0.2 0.2
ETS[0] sl Mxis State
« SwitchBoard F-2 EE e e
Program Settings B
~ PC Function Keys Position
I ) Jump to program dialog
75.0000
F-3
Manual Move
i 50.0000
F-5
= Execute command file 10.5000
F-7
F-8 Open 0.0000
F-9
F-10
:Z::; State
Synchronize Settings OK...
[ COME: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]
Abstract

Assign PC keyboard Function Keys F2-F12 to SwitchBoard functions.

There are several options: Accessing different SwitchBoard dialogs by just pressing an F key
(for ease of use when alternating between dialogs). Or executing TANGO instructions (only
available in Manual Move, Command Terminal and Position List dialogs). Etc. All available op-
tions are shown below. Individual labels can be assigned to the function keys by [Use this key
name]*. The main window flashes once to indicate the F-Key function executed successfully.

Function:
None (disabled): No SwitchBoard function assigned to this F-key
Change speed to...: * The input field on the upper right becomes enabled, providing the

move velocities that are set when pressing the F key.

Change cursor joystick speed to...: * Cursor Joystick velocities for Manual Move dialog.
The velocities specified in the input fields on the upper
right will be applied when pressing this F-key.

Change cursor joystick steps to...: * Cursor Joystick step sizes for Manual Move dialog.
The step sizes specified in the input fields on the up-
per right will be applied when pressing this F-key.

Execute command list: * The multi-line input field for commands becomes enabled. TANGO
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Execute command file: *

Jump to program dialog:

Add current position to
Position List:

commands can be entered according to the TANGO Instruction
Set Description. Restrictions:

One command per line. Only use commands that set parameters
or start movement. Commands that cause a reply are not allowed.

Similar to the execute command list option, a text file with TANGO
commands can be applied to a PC function key.

The Open button becomes enabled to select a .tcl or .txt file con-
taining TANGO commands.

The commands have the same restrictions as in execute com-
mand list: One command per line. Only use commands that set
parameters or start movement. Commands that cause a reply are
not allowed.

Call a SwitchBoard dialog window.

Enables fast switching between SwitchBoard dialogs by just
pressing the function key.

E.g.: switching to a setup dialog or the [Manual Move] dialog etc.

When the Position List dialog is displayed, pressing the F-Key
adds a new line with the current axis positions.

* only available in [Manual Move], [Command Terminal] and [Position List] dialogs.

New in version 2.23: Right-clicking an entry in the directory tree assigns its dialog window di-
rectly to a function key (function "Jump to Dialog Window"). Free keys are marked (free); keys
already assigned to a window can be re-assigned. Keys used for other functions appear greyed
out, with their function shown. The tree selection itself is not changed.

F2

(free)

F3 = Manual Move

F3 = Meander

F&
F7
F&
Fa
F10
F11
F12

(freg)
(free)
(free)
(free)
(free)
(free)
(free)

SwitchBoard_Operating_Manual_EN

Page 52 of 61



‘ Documentation SwitchBoard

2.20 Setup — Synchronize Settings (Read/Write Setup and INI Files)

M
« Commands Synchronize Controller and Program Settings
Manuallklove TANGO Controller
Command Terminal
Meander Read Controller
L = -+
Position List E g P—
110 rite to Controller Help (F1)
Trigger .
B Parameter Checking
Snapshot Store in Controller Close
~ Setup
~ Axes
» (1] X-Asis INI File - Load and Save Settings HDI ! m
2 [HN - Load INI File @
L
- = B
> [EEHTS Save INI File
» HDI Input Devices
Axis Stat
» Encoder Reset to Defaults N “5 'a‘e
Closed Loop @ E e @
170 Settings -
« ETS Position
ETS[O]
10] 75.0000
» SwitchBoard
I Synchronize Settings 50.0000
~ Diagnosis
HDI 10.5000
Encoder
Connect 0.0000
Info
State
OK...
[ COME: 57600 Baud TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]
Abstract

The setup can be synchronized (read/write/store/load/save) with the TANGO or an INI file.

Remark: From Windows 10, SwitchBoard does not store its own SwitchBoard.ini file in the
C:\Programs folder,

it stores it in the user AppData area of Windows:

C:\Users\[User Name\AppData\Local\VirtualStore\Program Files
(x86)\SwitchBoard\SwitchBoard.ini

Read Controller: Read setup from the TANGO controller
Write to Controller: Transmit setup to the TANGO controller
Setup parameters are written but not stored permanently

Store in Controller: Transmit setup to the TANGO controller
Setup parameters are stored permanently (remain when switched off)

Parameter Checking: When activated, SwitchBoard checks if the parameters sent to the
TANGO controller are accepted or not (e.g. the value exceeds the
allowed range). In case of errors, a report window is displayed after
sending the parameter to the controller, including the instruction and
error code number. Which can be looked up in the TANGO Instruction
Set Description.
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Load INI File: Load INI setup files containing TANGO parameter set and the Switch-

Board settings. The setup is loaded into SwitchBoard only, and not
transmitted to the TANGO controller.
Remarks: INI files can also be loaded by drag&drop into any Switch-

Board dialog window. For compatibility, the .LS setup file type is also

accepted.

INS file support': While an INI file resets and changes the entire con-
figuration, SwitchBoard 1.88 and above also supports “INS” files (INI
Snippets). Those files only affect the settings which are provided with-
in the INS file and leave everything else unchanged. E.g. for /O Pin
naming or individual changes of existing customer settings.

Save INI File: Save the current TANGO and SwitchBoard setup to an INI file

Export LS File: Export current setup to a.LS format compliant file
(only available in Service Mode)

Reset to Defaults: All setup parameters are reset to the SwitchBoard defaults.
It only changes the SwitchBoard setup and doesn’t affect the

TANGO controller.

'INS File example: MyIO-Names.ins

[ITONames]

In0=Ejector Status
In1=PrioHandler Magnet
In2=Maga 1/2 Eject
In3=Maga 3/4 Eject
In4=4 Maga 1

In5=5 Maga 2

In6=6 Maga 3

In7=7 TIKLA (door unit)
In8=8 IN8 (door unit)
In9=9 FLGI (fault Label)
In10=

Inll=

Inl12=

Inl3=

In14=

In15=

Inl16=PrioHandler Front
In17=PrioHandler Mid
In18=PrioHandler Rear
In19=Sensor high
In20=SlideSensor 1
In21=SlideSensor 2
In22=SlideSensor 3
In23=SlideSensor 4
OutO=Ejector Magnet
Outl=PrioHandler Magnet
Out2=2 LED (yellow)
Out3=3 LED (green)
Out4=

Out5=5 Label Illumination
Out6=enable SlideSensor
Out7=enable 24V Magnet
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2.21 Info — Show Informations about TANGO and SwitchBoard
M
+ Commands Info
Manual Move
. Program Version: SwitchBoard 2.24, Aug 26 2026, 12:11:11
Command Terminal
Meander X X
. X DLL Version: SwitchBoard DLL Version 1.5345, Aug 23 2026, 0%:17:07
Position List
Yo Controller Version: TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 Help (F1)
Trigger
Snapshat Controller Serial No: 204243002 Close
~ Setup
~ fxes ?  Hardware Code: DET=(x282848 HDI m
b [1] X-Asis !
y [2] Y-Axis Controller Type: TANGO Desktop HE, 4 axes, [X 2.50A] [Y 2.50A] [Z 2.504] [A 2.504] ETS @
) [3]Z-Asis
» 4] A-Axis HDI Type:
» HDI Input Devices
» Encoder Encoder Interface: Absolute/Universal [1Vpp] [1Vpp] [MR] [MR] Axis State
Closed Loop . o e @
X Power Amplifiers: ON, [X Ena] [¥ Ena] [Z Ena] [A Ena] - - mmm mEm
1/0 Settings
« ETS Position
ETS[0] PSE Vottage: Limit Switches
] 75.0000
» SwitchBoard Supply Voltage: . 3 v z B
Synchronize Settings EO: J J ! ! |:| 50.0000
~ Diagnosis Internal Voltage: 510V
HDI EE: H N §H N ] 10.5000
Encoder 1/0 Voltage:
Connect ] 0.0000
I Info Ambient Temperature:
CPU Temperature:
State
OK...

[ COME: 57600 Baud

Abstract

TANGO-Desktop, Version 1.84, Aug 26 2026, 12:02:28 [SN 2042A3002]

Information display about version numbers, TANGO configuration and states.
Displayed data is updated permanently. This dialog mainly addresses troubleshooting & ser-

vice.

Axis State display: Active motor amplifiers are shown in green, disabled amplifiers are shown
grayed. An error state is indicated by red symbols. For further information please refer to the
[Manual Move] dialog description.

Program Version:
DLL Version:

Controller Version:

Controller Serial No.:

Hardware Code:

[?I:

Controller Type:

SwitchBoard program version and release date

Tango_DLL.dIl version and release date

Type and firmware version of the connected TANGO controller

Serial number of the connected TANGO controller

Bit code of the TANGO configuration, shows configured axes, encod-
ers, display etc. information

Press the [?] button for an explanation of the displayed bit code or

refer to the TANGO Instruction Set Description (?det instruction).

TANGO type information, axis count and maximum motor currents
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HDI Type:

Encoder Interface:

Power Amplifiers:

PSE Voltage:

Supply Voltage:

Remarks:

Digital Voltage:

1/0 Voltage:

Ambient Temperature :

CPU Temperature :

Identifier of the currently connected HDI device (Joystick etc.) ID 16
or -1 indicate no device is connected. Other IDs correspond to the
various devices. The percent value shows if the device was detected
successfully and should be above 50%.

For further information please refer to the TANGO Instruction Set
Description (?hdi instruction).

Type of the encoder interface that is built in.
Example: 1Vpp, MR, TTL, Universal, Absolute

ON = All activated amplifiers are on
OFF= At least one amplifier has switched off
The axis state is displayed in [brackets]: Enabled, Disabled or Off

Amplifier supply voltage in Volts, typically 12V. If the voltage is below
9 Volts, please check if the PSE signal is applied to the TANGO.

Not all TANGOs measure the PSE voltage and only provide ON/OFF
information.

Motor voltage in Volts (typically 12, 24 or 48V) and, depending on
hardware, the input current and power consumption of the TANGO.

If the motor voltage is lower than 11 Volts, please check if the HDD
power plug is connected to the PCI controller.

Typically 5 or 3.3 Volts.

Typically 5 Volts.
With 1/01 or Multi I/O port: 5 or 12 ... 24V, depends on configuration.

If the TANGO provides a Board temperature sensor, the case or PC
internal ambient temperature is displayed here in degrees centigrade.

If the TANGO provides a CPU temperature sensor, CPU temperature
is displayed here in degrees centigrade.
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2.22 SlideExpress

Access to SlideExpress functions and parameters.
The SlideExpress 2 default values are listed for plausibility check only.

Parameter description

‘ Index | Value ‘ Unit | Internal Name |Description

‘ 0 31.0 ‘ mm Xcenter X center working area of slide in gripper 1

‘ 1 80.0 ‘ mm Ycenter Y center working area of slide in gripper 1

‘ 2 174.0 | mm Xmin X lower software limit during put and get slide (for protection)

‘ 3 48.0 | mm Xmax X upper software limit when slides in working area

‘ 4 90.0 | mm Ymax Y upper software limit when slides in working area

‘ 5 0.0 ‘ mm Maga_YO Y position gripper at upmost left clip in upmost magazine

‘ 6 0.0 ‘ mm Maga_Z0 Z position of upmost clip in upmost magazine

‘ 7 12770 ‘ mm Maga X0 | Put: gripper X position to push clip in magazine

‘ 8 300.0 ‘ mm X1 Get: magnet catch X position, gripper bolts close to clip notches

‘ 9 290.0 ‘ mm X2 Put: Ejector-Pins in mid of gap between clip at gripper

‘ 10 | 240.0 ‘ mm X3 Put: Gripper idle X position (gripper fingers ca. at left stage edge)

‘ 1 4.0 ‘ mm/s Vx_slow reduced speed when slide near magazine

‘ 12 | 92.5 ‘ mm dy Horizontal Y distance between 2 magazine slots

‘ 13 | 7.2 ‘ mm dz Vertical Z distance between magazine slots

‘ 14 33.7 ‘ mm Clip1_dY Horizontal Y distance from slide to slide (in clip1 type)

‘ 15 10 ‘ Maga_Size | number of clip rows per magazine

‘ 16 4 ‘ Column_Count |number of slide columns

‘ 17 2 ‘ Gripper_Count |(not used: number of grippers)

‘ 18 600 ‘ ms | Magnet Delay |Clip Ejector: Motorized ejector timeout (or ejector magnet delay)

‘ 19 | 2.0 ‘ mm SweepZ slide detector sweep distance for a slide

| 20 | 00 |

‘ 21 0.0 ‘ mm Sens1Z0 Sensor1 Z position

‘ 22 | 0.0 ‘ mm Sens2Z0 Sensor2 Z position

| 23 | 00 | mm Sens3Z0 | Sensor3 Z position

‘ 24 | 0.0 ‘ mm Sens4Z0 Sensor4 Z position

‘ 25 0 ‘ - not used

‘ 26 0 - not used

‘ 27 | 116.1 | mm BarcReadY |Barcode Reader Y position

‘ 28 |105.5 | mm LiquDispY Liquid Dispenser Y position

green: These values depend on application (e.g. user defined POI or start point or optical centre of slide
in gripper 1) You may adapt to your requirements. The corresponding coordinates of slide in grip-
per 2 is calculated automatically (by using the dY parameter 12).

blue: These values depend on the adapted items, e.g. position and diameter of objective or condenser.

Please proof and adapt to your specific requirements.

yellow: These mechanical constants may vary from system to system and are factory pre-adjusted.
Change only if advised.

Grey: These SlideExpress 2 constants must not be changed until otherwise specified.
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ETS Info

Load File

Save File

Init Sequence
Eject

Put Slide

Get Slide
COL, ROW
Manual Adjust
Mode

<POS

SensorZ

Shows if SlideExpress has parameters stored in internal ETS

Load SlideExpress parameter set from a file

Save SlideExpress parameter set to a file

Initialize SlideExpress (calibrate axes and detect magazine)
Eject magazines

Return slide to magazine (position specified by COL and ROW)
Get slide from magazine (position specified by COL and ROW)
Column and row of the slide for [Get Slide] or to [Put Slide]
Only for service. Do not use this function unless advised.

Used to teach-in the magazine transfer position for slides.

Writes the current TANGO position into the data field.
Therefore the TANGO axis/axes must be positioned correctly.

Measures the position of the four slide sensors (Sens1Z0...Sens4Z0)
and displays the results in a pop-up window. If required, the four posi-
tions can then be transferred to the SwitchBoard input fields 21...24.
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3 Document Revision History

No. | Revision | Date Changes Remarks
01 |21 21. August 2012 | Newly revised version Based on SwitchBoard 1.51
02 |22 11. October 2012 | Remarks to COM ports greater 16
03 (23 18. Feb. 2013 New SwitchBoard version 1.60 Based on SwitchBoard 1.60
04 |24 27. May 2013 Manual Move: Red Encoder LED
Changed Document Author, Com-
pany and File Name
05 |25 26. June 2013 Changed Motion Controller to Con-
troller
06 (2.6 11. Feb. 2015 Newly revised version Based on SwitchBoard 1.73
07 |27 23. April 2015 Several corrections, PDF help
08 (2.8 28. July 2015 Fixed index and layout issues
09 (2.9 23. Sept. 2015 Description of Position List and Based on SwitchBoard 1.76
Meander 1/O Options
10 3.0 08. July 2016 New screenshots, axis and limit Based on SwitchBoard 1.80
switch setup changes
11 |31 15. July 2016 Improved description of the Com-
mand Line Dialog
12 13.2 02. Sept. 2016 Updated description of the PC Based on SwitchBoard 1.81
Function Keys Dialog
13 3.3 27. October 2016 | Added SlideExpress description Based on SwitchBoard 1.81
14 |34 29. Nov. 2016 Improved description of the Prelim release
Manual Move Dialog
15 |34 19. Dec. 2016 Added TANGO 3 mini to Trigger For SwitchBoard 1.81 release
16 |35 14. Feb. 2017 Axis State: Added 2 new symbols | For SwitchBoard 1.82 release
for closed loop (red and gray)
17 |3.6 17. May 2017 Improved descriptions For SwitchBoard 1.84 release
Added mouseover functionality in
the 1/0O dialog
18 07. Feb. 2018 Added description for the extended | For SwitchBoard 1.85 release
functionality of the Position List
19 |37 15. Feb. 2018 Added description for hdimode 10 | Based on TANGO Firmware 1.69
Added “Old COM-Port detection”
20 |38 23. March 2018 | Added new Command Line Proto- | For SwitchBoard 1.86 release
col Window functionality
21 139 11. Sept. 2018 Fixed enumeration issues
22 140 20. Nov. 2018 Added new Motor Status display: For SwitchBoard 1.87 release
“Motor amplifier is switched off by
Ipa 0 instruction”
Added COM-Port detection up to
COoM127
Company Logo: JPG replaced by
PNG for better quality
23 |41 15. March 2019 | Added new closed loop status for TANGO Firmware 1.71
weakened closed loop mode
24 4.2 28. August 2019 | Updated the I/O Settings, SwitchBoard 1.88
Added the .INS file description
Added Windows 10 location of
the SwitchBoard.ini File
25 27. Sept. 2019 Extended description of Tango
Position List .tpl, .csv file types
26 |14.3 06. Nov. 2019 Added CAL Mode 3,4 and 5 SwitchBoard 1.88 release
checked Formatting,
generated PDF release file
27 |44 05. March 2020 | Added Axis State for 2D correction | TANGO Firmware 1.71
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No. | Revision | Date

Changes

Remarks

28 |45 13. March 2020

Updated SlideExpress 2 parameter

SwitchBoard 1.89 release

29 |46 18. Dec. 2020

SwitchBoard 1.91 and new
TANGO-Desktop changes,
based on TANGO Firmware 1.73

SwitchBoard 1.91 release

30 04. March 2021

Cal Required state is displayed in
the axis status (by a yellow LED)

SwitchBoard 1.93

31 29. March 2021

A PC function key can be assigned
to add the current position to the
position list

SwitchBoard 1.93

32 |47 07. July 2021

SwitchBoard 1.93 release

33 01. Sept. 2021

Removed Windows XP and Vista
support

Added comment about connecting
via Ethernet by entering an Ipv4
address instead of COM port

SwitchBoard 2.00

34 16. Sept. 2021

Updated “Setup — Limit Switches”
dialog and added explanations

Updated dialogs which changed up
to SwitchBoard 1.94

SwitchBoard 1.94

35 27. Sept. 2021

Added “Keep RM” and “Limmode”
to the axis setup

SwitchBoard 2.01

36 |4.8 20. October 2021

Updated screenshots to ver. 2.01

Added new settings of TANGO
Desktop HE, Version 1.74

SwitchBoard 2.01

37 29. Nov. 2021

Changed Chapter I/O to I/O Set-
tings

SwitchBoard 2.02

38 4.9 15. Dec. 2021

Screenshots of SwitchBoard 2.02

SwitchBoard 2.02 release

39 18. Feb. 2022

Added Temperature Compensation
state display (TC)

SwitchBoard 2.03

40 25. Feb. 2022

Added remarks about requirements
to control LED100 via HDI

41 |5.0 11. March 2022

Added Temperature Compensation
Axis Status description

Added BISmooth, Brake Delay,
and new screenshots

SwitchBoard 2.03 release

42 04. April 2022

Added and corrected explanations

43 |51 14. June 2022

Added TANGO-I2 current regulator

SwitchBoard 2.04 release

44 |52 23. June 2022

Added “Soft Limits Enabled” and
corrected “Edit Soft-Limits” descrip-
tion

SwitchBoard 2.05 release

45

Added LED100 control information
for Desktop HE Firmware 1.76

46 23. August 2022

Replaced SlideExpress 1 parame-
ters with SlideExpress 2 parame-
ters (BZ IV, 08.06.2017)

Based on SlideExpress 2

47 |53 15. Nov. 2022

Added SlideExpress 2 Parameters
25 to 28

SwitchBoard 2.06 release

48 |54 07. March 2023

Added new Program Settings op-
tions for the protocol window (auto-
clear and timestamp type)

SwitchBoard 2.08 release

49 |55 23. May 2023

Added information about
Drag&Drop of TANGO macro files
in the Command Terminal

SwitchBoard 2.09 release

50 10. Oct. 2023

Added HDI Key Functions chapter,
extended snapshot and HDI setup
functions and the "Brake Mode @

idle" description

Based on 2" gen. TANGOs Firmware 1.78

51 16. Oct. 2023

Added "ESC Key Mode" and "In-
clude Time Stamp" in Program
Settings

SwitchBoard 2.11
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Changes

Remarks

52

24. Oct. 2023

Added Hdi Key Function Lock

Based on 2" gen. TANGOs Firmware 1.78

53

02. Nov. 2023

Added Hdi Key Function Reply Port
parameter description

Based on 2" gen. TANGOs Firmware 1.78

54

02. Jan. 2024

Added Left-hand Cursor option

SwitchBoard 2.12

55

17. April 2024

Added HDI Axis Select Z-A option

SwitchBoard 2.12 release

56

5.7

13. August 2024

Added HDI Axis Options of 2" gen.
TANGOs: joytoaxis and XY auto-
disable, updated PDF help file

SwitchBoard 2.13 release

57

5.8

16. May 2025

Improved and corrected descrip-
tions

SwitchBoard 2.17 release

58

5.9

17. Oct. 2025

Added Jerk Option

SwitchBoard 2.19 release

59

6.0

12. June 2026

Added Accel Function 3 (Jerk Con-
trol); spelling and consistency cor-
rections; COM port range clarified
to COM127

SwitchBoard 2.20

6R

6.1

19. June 2026

Completely revised documentation,
all new screenshots, added the
new absolute encoder dialog.

SwitchBoard 2.21

61

6.2

21. July 2026

Command line invocation now also
accepts an IPv4 address (Ethernet)
instead of a COM port. Updated
Tango_DLL to version 1.533.

SwitchBoard 2.21

62

6.3

22. July 2026

Baud rate detection is no longer
started when an IPv4 (Ethernet)
address is entered, and now re-
stores the previously selected baud
rate if detection fails. New HDI
joystick button symbol; minor
graphical refinements of the limit-
switch bars in the Manual Move
dialog.

SwitchBoard 2.22 release

63

6.4

25. August 2026

The section describing how to
operate the Protocol Window
(shortcuts, context menu, Find
dialog, three figures) was located in
the ,Command Terminal“ chapter
and is now in the ,Connect” chap-
ter, where the window is switched
on and off. Added the Venus re-
mark to the ,Connect” chapter. All
dialog figures updated to version
2.23. Unified the font of the subse-
quently inserted sections to Arial
11, enabled hyphenation.

SwitchBoard 2.23 release

64

6.5

26. August 2026

All dialog figures updated to ver-
sion 2.24.

SwitchBoard 2.24 release
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