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1 Basics of the Operating Manual 

This operating manual provides you with the information required for trouble-
free and safe use of the controller TANGO PCI-E neo, termed controller for 
short from here on in this document. 

You must have fully read and understood this operating manual and especially 
the safety instructions before you unpack, put into service, operate, clean, 
take out of service or dispose of the controller.  

This operating manual has been created for the technically more experienced, 
who are used to handling the devices described below. If you are not 
confident in handling such devices, consult an expert. 

 

The manufacturer cannot be held responsible for any damage originating 
from not complying with this operating manual. 

1.1 Symbols and Abbreviations 

Symbol Meaning 

 

additional and useful information 

 start of an instruction 

1, 2, ... steps within an instruction 

 indication of the tool that is needed for the execution of 
an instruction 

⇒ cross-reference within this operating manual or to 
another document 

(2) reference to component / action marked with no. 2 / in 
the preceding illustration 

  
 

 

Abbreviation Meaning 

Fig. Figure / not illustrated 

approx. approximately 

min. / max. minimum / maximum 

e.g. for example 

if nec. if necessary 
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2 Delivery Contents 

No. Designation Quantity 

1 TANGO PCI-E neo 1 

2 Quick Guide 1 

3 Power cable for connection to PC power supply 
(SATA connector 15-pin)  

1 

4 Download information (driver, documentation, 
software) 

1 

 

 

Depending on the article number, the delivery contents of the controller can 
include further components such as e.g. a power supply or cables. 

You will find information about power supplies as well as Joystick and 
ERGODRIVE models in the chapter Accessories: 

⇒ 8 Accessories, page 39 

If you want to make your own cables, you can find out about the respective 
pin assignments here: 

⇒ 6 Port Assignment, page 24 
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3 Product Description 

3.1 Identification 

You can find all the information required for clear identification of the 
controller on the nameplate. The nameplate is attached to the rear of the 
controller. 

 

Fig. 1: Nameplate (example illustration) 

 

3.2 Area of Application 

The controller has been designed for moving 2-/4-phase step motors and can 
be operated in 2 different modes: 

 Automatic mode: Control of the connected axes via the PC (PCI-E-bus) or 
the optional RS-232/CAN interface 

 Manual mode: Control of the connected axes using an operating device 
(Joystick digital or ERGODRIVE digital) 

There are 2 limit switch inputs available per axis for travel range limitation and 
for calibration. There is a trigger signal input and an optional output for a 
motor brake available at the port Motor 1-3. There are digital and analogue 
inputs/outputs available at the optional AUX I/O port as well.  

The special functions Snapshot and Trigger as well as an encoder interface for 
the evaluation of up to 3 incremental or absolute measuring systems of the 
type Märzhäuser nanoScale (MR/analog 5Vpp), 1Vpp, RS-422, SSI or BiSS C are 
available, depending on the order. 
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The following further optional modules are available: 

 Brake module: enabling, disabling and voltage setting of the stepper 
motor axes 1-3 

 RS-232 / CAN: for the connection of accessories such as a 
PROFILER SCD CL or a Piezo Z-stage as well as for connection of the 
controller with a further PC, standard-CAN/CAN-FD 

 CAN + Power: standard CAN/CAN-FD, power supply: 24 V, 
max. 3 A 

3.3 Compliance with Directives and Standards 

We hereby declare that the controller is not a device ready for use or 
connection in the sense of the EMC, Low Voltage or Machinery Directive, or 
the Equipment and Product Safety Act, rather that it is a component. 

The final mode of function is only defined when the controller is integrated in 
the overall system. Compliance of the overall system with existing safety 
regulations and legal requirements is the responsibility of the system 
integrator. 

Information and recommendations on installation and intended use are 
included in this operating manual. The controller must not be put into service 
until it has been established that all the legal protective and safety regulations 
are kept. 

Märzhäuser Sensotech hereby declares that the controller was designed and 
produced in compliance with all the relevant requirements of the 
harmonisation regulations listed in the Declaration of Conformity. 

 

The Declaration of Conformity for the controller can be found here: 

⇒ 15 Declarations of Conformity, page 53 
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3.4 Ports and Status LEDs 

3.4.1 Standard Version 

3.4.1.1 Ports 

 

Fig. 2 

No. Designation Function 

1 DC IN External power supply 24-48 V (optional) 

2 Motor 1-3 Axis 1/X, 2/Y, 3/Z 

3 HDI Operating device 

4 PCI-E Interface to the PC mother board 

5 12V/5V PC PC power supply (incl. dummy plug) 

 

 

For more information on the various ports: 

⇒ 6 Port Assignment, page 24 
⇒ 7 Technical Data, page 32 
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3.4.1.2 Status LED 

 

Fig. 3 

No. Designation Function 

1 Status LED Status display of the controller 

 

LED  Status of the controller 

 Off Not ready (Power Off/Down, Reset) 

 Steady Ready for operation 

 Flashes 1x/sec. Firmware update mode active 1 

 Flashes 3x/sec. Error switch-off of the output stage (short-circuit, 
PSE, closed loop deviation) 

 Flashes 6x/sec. Command error, wrong command or parameter 

 Flashes 10x/sec. Firmware update mode active, flash memory is 
being deleted 1 

 Flashes 20x/sec. Firmware update mode active, flash memory is 
being programmed 1 

 
¹ If a firmware update is being loaded to the controller with the aid of the Firmware Update Tool, 
the bootloader is active. The controller must not be switched off during this time. 
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3.4.2 Optional Modules 

3.4.2.1 Ports 

 

Fig. 4 

No. Designation Function 

1 Encoder 1 Measuring system axis 1/X 

2 Encoder 2 Measuring system axis 2/Y 

3 Encoder 3 Measuring system axis 3/Z 

4 CAN + POWER 
or 
RS-232 / CAN 1 

Peripherals + 24 V / 3 A 
 
Peripherals 

5 AUX I/O Special functions 

 
¹ Depending on the order 
 

 

For more information on the various ports: 

⇒ 6 Port Assignment, page 24 
⇒ 7 Technical Data, page 32 
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3.4.2.2 Status-LED CAN + POWER 

 

Fig. 5 

 

The status LED is part of the CAN + POWER module and is not present on the 
RS-232 / CAN module. 

No. Designation Function 

1 Status LED 
CAN + POWER 

Status display of the CAN communication 

 

Run LED (green) Description 

 Off State “Reset” or no power supply available 

 Blinks 
continuously 

State “Pre-Operational” 

 Flashes 1x State “Stopped” 

 Steady State “Operational” 

 

Error LED (red) Description 

 Off Trouble-free operation 

 Flashes 1x Error counter of the CAN controller has reached or 
exceeded its warning limit 

 Flashes 2x Failure of the Guarding Master has been detected 
(Node Guard Event) 

 Steady State “Bus Off” 
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4 Safety 

4.1 Intended Use 

The controller has been designed and constructed exclusively for installation in 
a PCI-E slot of a PC as well as for the connection of 2- and 4-phase stepper 
motors and such input devices which have been approved by Märzhäuser 
Sensotech for operation with this controller. 

Märzhäuser Sensotech accepts no liability for faults which can be traced back 
to unusual or exceptional use or improper treatment. 

4.2 Impermissible Use 

 Do not install the controller in PCs or other systems with PCI bus or other 
bus systems. 

 Do not touch the controller during operation. 

 Do not exert any impermissible forces on the controller. 

 Do not carry out any mechanical, electrical or sensor-related changes to the 
controller. 

 Do not put the controller into service or operate it if any optical or acoustic 
technical faults can be established. 

 

If your intended purpose for the controller is declared impermissible, please 
contact us for individual solution concepts. 

⇒ 12 Service, page 50 
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4.3 Installation Conditions 

Installation/ambient 
conditions 

 customary PC housing 

 closed rooms 

 no direct sunlight 

 no intense heat sources such as e.g. 
radiant heaters or convectors 
in the direct vicinity 

 no strong magnetic or electromagnetic 
fields in the direct vicinity 

 no exposure to moisture, splash water, 
vapours, oil mist or heavy dust 

 no explosion hazard 

 no contamination with corrosive or 
radioactive substances 

Installation height Max. 2,000 m 

Ambient temperature +5…+70 °C 

Storage temperature -40…+80 °C 

Cooling Normal convection 

Humidity Max. 85%, non-condensing 

Protection type IP20 

 

4.4 General Safety Instructions 

 The controller and accessories are not protected against corrosive, 
infectious, radioactive or other substances which are harmful to health. 
When handling such substances, ensure that all legal requirements are 
fulfilled, especially the national regulations on accident prevention. 

 Controller and accessories are not suitable for use in a potentially explosive 
atmosphere. 

 This controller was developed and manufactured in compliance with the 
standard EN 61010-1:2013 Safety requirements for electrical equipment for 
measurement, control and laboratory use - Part 1: General requirements. 
Ensure that the controller, in conjunction with your application, meets the 
applicable safety regulations and legal requirements. Note that the 
effective motor voltage value can correspond to the DC voltage at the DC 
IN port. 

 The controller contains components that react sensitively to electrostatic 
discharge (ESD). Ground yourself and all the objects the controller comes 
into contact with to avoid damage to the controller. 

 Make sure that your PC's power supply is sufficient for operating the 
controller, if necessary, in combination with the additional power supply by 
an optional external power supply. 

⇒ 7 Technical Data, page 32 
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 If power supplies other than the one provided are used, the operator can 
suffer an electric shock and damage can be caused to the controller. In 
addition, the electromagnetic properties of the controller might be 
changed. For this reason, only use power supplies from Märzhäuser 
Sensotech that have been designed for connection to your controller. In 
case of violation, all warranty and liability claims will become void. 

 If the controller is not connected to the mains properly, the operator can 
suffer an electric shock and damage can be caused to the controller. Make 
sure when you use an external power supply from Märzhäuser Sensotech 
that your mains voltage matches the specifications printed on the power 
supply. Only plug the mains plug into wall sockets which have a proper 
protective ground terminal. Make sure that the protective effect is not 
suspended e.g. by extension cables which do not have a protective ground 
conductor. 

 If unsuitable peripheral devices are connected, the operator can suffer an 
electric shock and damage can be caused to the controller. Ensure that no 
dangerous voltages or currents are induced by peripheral devices into the 
controller. These can be routed from there to connected devices and cause 
a hazard there. 

 Only use accessories approved by Märzhäuser Sensotech for connection to 
the controller. Violations can lead to damage to the controller or the 
connected devices. Märzhäuser Sensotech does not accept any liability of 
the consequences of connecting non-approved accessories. 

 Some PCs have standby voltages. For this reason, always disconnect your PC 
from the mains by pulling the mains plug before installing the controller. 
Make sure the controller has been installed correctly and all the 
components have been connected properly before you reconnect the PC to 
the mains. 

 Also disconnect all other components involved from the power supply 
before you install the controller in the PC or connect accessories to the 
controller or disconnect them from the controller. 

 Make sure that no chips, liquids or other objects come into contact with the 
controller during installation of the controller in the PC. 

 Install the controller in the PC in such a way that no heat build-up can 
occur. You will find the maximum permissible ambient temperature in: 

⇒ 4.3 Installation Conditions, page 14 

 Various controller components can become very hot during operation. For 
this reason, do not touch the controller during and just after operation. 
Allow for a cool-down time of at least 2 minutes. Prevent contact between 
objects and the controller surface. 

 Controller and peripheral devices may only be operated by trained 
personnel who have been instructed about the hazards which can occur 
during operation of the controller and peripheral devices. 

 There can be a danger of hands being crushed by the positioning systems 
connected e.g. a microscope stage. Moving parts of the positioning system 
can collide with other microscope components or sample holders and cause 
damage. Please note that the operating device (Joystick digital, ERGODRIVE 
digital) is active after the controller has been switched on. Ensure that no 
potentially dangerous movement can occur either in manual mode or in 
automatic mode. 
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 Note: You can configure the controller in such a way that the operating 
device connected is inactive after switch-on. 

 In the event of malfunction, faults or safety risks related to the controller 
or the optionally available external power supply, switch off all the devices 
concerned and disconnect them from the mains supply by removing all 
plugs, for example. Secure the devices concerned to prevent them being 
switched back on again and contact our Customer Service Center. 

 Never open the optionally available external power supply. In case of 
violation, all warranty and liability claims will become void. Only have 
repair work carried out by our Customer Service Center. 

 If the housing of the optional power supply is damaged, replace the power 
supply without delay. 

 Only operate the controller as intended and if it is in perfect technical 
condition. 

 In addition to this operating manual, you must also note and follow the 
legal accident prevention regulations / health and safety regulations. 

 Store this operating manual so that it is readily available at the installation 
location. 

 If you lend out or sell the controller, you must also provide all the 
documents supplied with it. 

 Do not make any changes, attachments or modifications to the controller 
without the prior consent of Märzhäuser Sensotech. 

 Repairs are only to be carried out by our Customer Service Center. 

 Use original spare parts only. 
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4.5 Categories of the Warnings 

Warnings are divided into the following categories: 

 
WARNING 

 Dangerous situation which, if not prevented, could result in serious or 
fatal injuries 

 

 
CAUTION 

 Dangerous situation which, if not prevented, could cause slight to 
moderate injuries 

 

 NOTICE 

 Warning of possible damage to property and malfunctions 

 

4.6 Hazard Symbols Used 

The following hazard symbols can be used in warning notes in this operating 
manual: 

Symbol Meaning 

 

Warning of electrostatic charge and the destruction of 
electronic components as well as health damage due to 
discharge 

 

Warning of hazards caused by electric current 
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5 Putting Into Service 

5.1 Putting the Controller Into Service 

 
CAUTION 

 
Impairment of well-being and possible damage to equipment 
due to electrostatic damage. 

When the controller is touched, electrostatic discharge can occur. 
Electrostatic discharge can be painful and result in damage to the 
controller. 

► Make sure that the PC and all connecting components are 
connected conductively to one another. 

► Make sure that the PC and all connecting components are 
grounded. 

► In order to prevent persons becoming charged, use the complete 
system in an ESD-compatible working environment. 

 
► Risks for persons with active physical aids (e.g. cardiac 

pacemakers) must be determined individually at the 
respective workstation. 

 

 NOTICE 

 Equipment damage possible through putting into/taking out 
of service with existing mains power connection. 

While the PC and the controller are connected to the mains (via an 
external power supply), connection and disconnection of cables can 
cause damage to the controller ports and the peripheral devices. 

► Disconnect the PC and, if available, the external controller power 
supply from the mains before you install/remove the controller 
and connect accessories to the controller or disconnect them from 
it. 

 Possible device damage caused by connection of the 
controller to an unsuitable power supply. 

If the port 12V/5V PC is connected to the controller with an 
unsuitable power supply greater than 12 V, this can result in damage 
to the controller, the PC and other connected peripheral devices. 

► Only connect port 12V/5V PC with a standard PC power supply of 
12 V. 

 

► Putting the controller into service 

1 Switch the PC off and disconnect it from the power supply. 

 Note: This way, damage to the controller and the PC motherboard by any 
PC standby voltages can be prevented. 
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 The controller is usually delivered with optional add-on modules attached, 
such as e.g. the encoder interface or the AUX I/O module. If you have 
purchased add-on modules later: attach the add-on modules to the 
controller before you install the controller in the PC. 

 

 

You can obtain assembly instructions for add-on modules purchased later on 
request from our Customer Service Center. 

⇒ 12 Service, page 50 

 

2 Install the controller in the PC. 

3 Remove the dummy plug from the port 12V/5V PC. 

4 Connect port 12V/5V PC with the PC power supply. 

5 Connect the motor port of the positioning system (e.g. scanning stage 
and/or focus drive) to the port Motor 1-3. Use a suitable motor cable from 
Märzhäuser Sensotech for this. 

6 Encoder interface (if available): Connect the positioning system to the 
ports Encoder 1-3. Use a suitable encoder cable from Märzhäuser Sensotech 
for this. 

7 AUX I/O (if available): When connecting a peripheral device to port 
AUX I/O, ensure correct wiring. 

 Note: The motors are without power when AUX I/O, pin PSE, is not 
connected to +12V. A start-up adapter (dongle) is included in the delivery 
contents and must be inserted if there is no peripheral device connected to 
the port AUX I/O. 

8 RS 232 / CAN or CAN + Power (if available): Depending on the 
equipment and application scenario, connect further peripheral devices to 
the controller. 

9 Operating device (if available): When a Joystick digital or ERGODRIVE 
digital is used, connect it to the port HDI. 

10 External power supply (if available) 

 Check whether the mains voltage specified on the power supply 
correlates with the mains supply voltage. 

 If the value correlates, connect the power supply to port DC IN on the 
controller. 

 Connect the power supply to the mains. 
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 NOTICE 

 Malfunction of the connected positioning systems if the 
joystick is actuated while the PC is being switched on. 

If the joystick is deflected before the status LED on the joystick lights 
up, the zero point of the joystick will not be calibrated correctly. 
Connected positioning systems can move unintentionally when the 
joystick is released. 

► Do not hold the joystick tight when switching the PC on. 
► Do not deflect the joystick when switching the PC on. 
► To calibrate the joystick again, switch the PC off and back on 

again or disconnect the joystick from the controller and then 
reconnect it to the controller. 

 

11 Connect the PC to the mains. 

12 Switch the PC on. 

 

Observe the following notes, regardless of the version of your operating 
system: 

 Do not connect to Windows Update. 

 Continue installation of the driver despite the message about the missing 
Windows-Logo-Test. 

 If necessary, agree to the change query of the user account control. 

 

The operating system automatically recognises a new device (Serial USB device 
(COM X), the X stands for the number of the respective COM port).  

13 Follow the installation instructions provided by the operating system. 

 Windows 7/8: If the driver is not installed automatically, enter the 
storage location of the driver (.INF file) manually or install the driver 
manually using the Device manager. 

 Windows 10/11: No product-specific driver is required for installation 
of the controller. 
 

 

You can find the latest drivers on our website at 
http://www.marzhauser.com/downloads. 

After installation has been completed, the status LED of the controller lights 
up. The controller is now connected to the PC and ready for operation 
(manual mode and automatic mode). You can move your positioning system 
carefully using the connected operating device or by software. 

 

If the axes of the connected positioning systems cannot be moved, use 
SwitchBoard to check whether the connected positioning systems have been 
configured correctly (polarity, normally closed/normally open contact, pull-
up/pull-down resistor). 

⇒ 5.2 Installing SwitchBoard, page 21 
⇒ 5.3 Familiarising Yourself with SwitchBoard, page 21 
⇒ Operating Manual SwitchBoard 

http://www.marzhauser.com/downloads
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5.2 Installing SwitchBoard 

► Installing SwitchBoard 

1 Download SwitchBoard. 

 Note: You can find the latest SwitchBoard version on our website at 
http://www.marzhauser.com/downloads. 

2 Execute the file SwitchBoard_XXX_Setup.exe (file name depends on 
version). 

3 Follow the installation instructions on your screen. 

As soon as installation has been completed, you can start SwitchBoard. 

 

5.3 Familiarising Yourself with SwitchBoard 

To familiarise yourself with the SwitchBoard functionalities you can connect 
SwitchBoard to a virtual positioning system. 

► Connecting SwitchBoard to a virtual positioning system 

1 Start SwitchBoard. 

2 Click the grey display field on the right next to the button Connect. 

 

Fig. 6 

Offline mode is now displayed in the bottom left-hand corner of the dialogue 
window next to the display field. SwitchBoard is now being executed in offline 
mode. You now have access to the menu on the left-hand side of the dialogue 
window. 

http://www.marzhauser.com/downloads
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You will find more information about operation of SwitchBoard in the 
SwitchBoard Operating Manual: 

 You can open the SwitchBoard Operating Manual after starting 
SwitchBoard by pressing the F1 key. 

 Alternatively, you will also find the SwitchBoard operating manual in the 
download section of our website at www.marzhauser.com/downloads. 

 

5.4 Connecting the Controller to SwitchBoard 

5.4.1 Identifying the COM interface 

Before you can connect the controller to SwitchBoard, you must identify the 
COM interface used by the controller. 

► Identifying the COM interface 

1 Open the Device manager: 

• Windows 7: Start > Control panel > System > Device manager 

• Windows 8: Right-click in the bottom left-hand corner of the 
desktop/start screen > Device manager 

• Windows 10/11: Right-click the Windows icon > Device manager 

2 Expand category Ports (COM and LPT) by double-clicking. 

The COM interface used is listed in brackets after the item Serial USB device or 
after the item TANGO PCI-E neo (with an installed driver). 

 

5.4.2 Establishing a connection to the controller 

 NOTICE 

 Possible operating errors and device damage due to faulty 
operation. 

If the radio button Send setup to controller is enabled in the Connect 
menu, faulty settings can be transmitted to the controller. Operating 
errors and device damage to your positioning or overall system can 
be the result. 

► Ensure that the radio button Read setup from controller is always 
enabled. 

► Only enable the radio button Send setup to controller when our 
Customer Service Center requests you to do so. 

► Establishing a connection to the controller 

1 Start SwitchBoard. 

2 Select the COM interface identified from the drop-down menu Serial Port. 

3 Enable the check boxes Show protocol window and Scan for ETS when 
connecting. 

4 Enable the radio button Read setup from controller. 

http://www.marzhauser.com/downloads
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5 Click the button Connect. 

When the colour of the display field on the right of the button Connect and 
the colour of the display field in the bottom left-hand corner of the dialogue 
window changes to green, the connection to the controller has been 
established successfully. 

The COM interface used is indicated next to the green display field in the 
bottom left-hand corner of the dialogue window. 

The controller can now be operated and configured using SwitchBoard. 



6 Port Assignment Operating Manual 

24 

6 Port Assignment 

 

With all connections, the cable shield is connected to the controller housing. 

6.1 12V/5V PC: 4-Pin PC Hard Drive Connector 

 NOTICE 

 Possible device damage caused by connection of the 
controller to an unsuitable power supply. 

If the port 12V/5V PC is connected to the controller with an 
unsuitable power supply greater than 12 V, this can result in damage 
to the controller, the PC and other connected peripheral devices. 

► Only connect port 12V/5V PC with a standard PC power supply of 
12 V. 

 

Pin Designation Function 

1 VMOT12 12 V from PC power supply1 

2 GND GND 

3 GND GND 

4 +VCC5 +5V2 
 

1 Fuse on the board: 1x fuse 4 A slow-blowing, 1x fuse 3 A slow-blowing 
2 Power consumption: see chapter 7.2 Voltage Supply, page 32 

 

6.2 DC IN: 2-Pin DC Plug with 2.5 mm Pin 

 

The controller is configured in the factory in terms of operating voltage for 
24 V or 48 V operation. If the controller contains components that are not 
suitable for a 48 V operating voltage, such as the module CAN + Power, 
overvoltage protection is in place. In this case, the controller cannot be 
switched on if the operating voltage is too high. 

Connection Voltage 
with 24 V 
controller 

Voltage 
with 48 V controller 

Inner (pin) +24 V (21…28 V)  +48 V (21…50 V, transient up to 
56 V)  

Outer 0V, GND 0V, GND 
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6.3 Motor 1-3: 25-Pin D-Sub Socket 

Pin Designation Function 

1 MOT1PH1+ Motor 1, phase 1+ 

2 MOT1PH1- Motor 1, phase 1- 

3 MOT1PH2+ Motor 1, phase 2+ 

4 MOT1PH2- Motor 1, phase 2- 

5 MOT2PH1+ Motor 2, phase 1+ 

6 MOT2PH1- Motor 2, phase 1- 

7 MOT2PH2+ Motor 2, phase 2+ 

8 MOT2PH2- Motor 2, phase 2- 

9 END10 Limit switch axis 1, zero point1 

10 END1END Limit switch axis 1, end position1 

11 ETS A Electronic identification plate A 

12 ETS B Electronic identification plate B 

13 BRAKE Option: Motor brake3 

14 MOT3PH1+ Motor 3, phase 1+ 

15 MOT3PH1- Motor 3, phase 1- 

16 MOT3PH2+ Motor 3, phase 2+ 

17 MOT3PH2- Motor 3, phase 2- 

18 END20 Limit switch axis 2, zero point1 

19 END2END Limit switch axis 2, end position1 

20 END30 Limit switch axis 3, zero point1 

21 END3END Limit switch axis 3, end position1 

22 +5VEXT1 +5 V2 

23 TRIN1  Universal input, can be used as a stop input or 
Snapshot1,4 

24 GND GND 

25 GND GND 
 

1 TTL input, 1 kΩ pull-up/-down configurable via software, low-pass filter 1 kΩ, 100 nF 
2 +5VEXT1 can have a max. load of 500 mA 
3 The controller can be equipped with a brake module as an option in order to be able to connect 

a motor brake, for example. 
4 Can be read out using command adigin, can be configured using command adiginfunc 
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6.4 HDI: 5-Pin Mini-USB socket 

This plug-in connection is not suitable for USB applications. It is only used for 
the connection of digital HDI devices1 that have designed for operation with 
the controller. 

Pin HDI designation Controller designation 

1 VCC (+5V) VCC_HDI (+5V)2 

2 RXHDI (IN) TX (OUT) 

3 TXHDI (OUT) RX (IN) 

4 – – 

5 GND GND 
 

1 Human Device Interface (Joystick digital or ERGODRIVE digital) 

2 Max. load capacity: 500 mA 

6.5 PCI-E: PCIe x1 Plug 

Pin (bottom side) Designation Pin (top side) Designation 

A1 PRSNT1- B1 – 

A2 – B2 – 

A3 – B3 – 

A4 GND B4 GND 

A5 – B5 – 

A6 TDI B6 – 

A7 TDO B7 GND 

A8 – B8 +3.3V 

A9 +3.3V B9 – 

A10 +3.3V B10 – 

A11 PERST- B11 WAKE- 

A12 GND B12 – 

A13 REFCLK+ B13 GND 

A14 REFCLK- B14 PETp0 

A15 GND B15 PETn0 

A16 PERp0 B16 GND 

A17 PERn0 B17 PRSNT2- 

A18 GND  B17  GND  
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6.6 Fuses 

The port DC IN is protected by a 5 A SMD fuse. The total power consumption 
of the controller must therefore not exceed 5 A at the connector DC IN. If an 
above-average power consumption is to be expected, separate measurements 
of current consumption must be carried out. In addition, the measuring 
function for maximum current can be used in SwitchBoard. 

 

The SMD fuses may only be replaced by the manufacturer. 

Designation Value SMD fuse for 

F300 3 A slow-
blowing 

Power supply to the module CAN + Power 

F301 5 A slow-
blowing 

Input fuse for external power supply 

F302 4 A slow-
blowing 

Motor voltage axis 1-3 

F303 4 A slow-
blowing 

Motor voltage axis 1-3 (+12 V PC power supply) 

F304 3 A slow-
blowing 

Ext. 5 V supply e.g. Motor 1-3 + AUX I/O 

F305 3 A slow-
blowing 

Ext. 12 V supply AUX I/O + internal 12 V supply 

 

6.7 Optional Modules 

6.7.1 Encoder 1-3: 9-Pin HD D-Sub Socket (3 Ports) 

 

The encoder interface with 9-pin HD D-Sub sockets is suitable for the 
connection of incremental measuring systems of the type Märzhäuser 
nanoScale (MR/analog 5Vpp), 1Vpp, RS-422. 

 

Pin Designation Function Comment 

1 -U1 Phase 1 (sine), 
negative input 

– 

2 GND GND – 

3 -U2 Phase 2 (cosine), 
negative input 

– 

4 NAS1 Error signal – 

5 -U0 Reference mark, 
negative input 

– 
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Pin Designation Function Comment 

6 +U1 Phase 1 (sine), 
positive input 

– 

7 +5V Power supply  – 

8 +U2 Phase 2 (cosine), 
positive input 

– 

9 +U0 Reference mark, 
positive input 

– 

 

1 Input disabled in the factory 

 

6.7.2 Encoder 1-3: 15-Pin HD D-Sub Socket (3 Ports) 

 

The encoder interface with 15-pin HD D-Sub sockets is suitable for the 
connection of absolute measuring systems of the type MR or BiSS C. 

Pin Designation Function Comment 

1 +U1 Phase 1 (sine), positive input – 

2 -U1 Phase 1 (sine), negative input – 

3 GND GND – 

4 CLK+ + differential clock output 
(transmitter) 

SSI or BiSS C 

5 CLK- - differential clock output 
(transmitter) 

SSI or BiSS C 

6 +U2 Phase 2 (cosine), positive input – 

7 -U2 Phase 2 (cosine), negative input – 

8 GND GND – 

9 DAT+ + differential data input 
(receiver) 

SSI or BiSS C, 120 Ω 
 DAT- (Pin 10) 

10 DAT- - differential data input 
(receiver) 

SSI or BiSS C, 120 Ω 
 DAT+ (Pin 9) 

11 +U0 Reference mark, positive input – 

12 -U0 Reference mark, negative input – 

13 +5V Power supply  – 

14 NAS1 Error signal – 

15 NC Not connected, 
for future function 

– 

 

1 Input disabled in the factory 
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6.7.3 AUX I/O: 15-Pin D-Sub Connector  

Pin Designation Description1 Comment 

1 TAKT_IN TTL, PU, FI 1k, 1n Digital input2, example: clock input for clock signal, 
forward/reverse operation of an axis 

2 V/R_IN TTL, PU, FI 1k, 1n Digital input2, example: forward/reverse input with 
clock signal, forward/reverse operation of an axis 

3 STOP- TTL, PU, FI 1k, 1n Digital software stop input2,3 

4 SNAP_SHOT2 TTL, PU, FI 1k, 1n Digital input2,3, example: Snapshot input 

5 TAKT_OUT HCMOS-output 5 V Digital output2, example: second Trigger output or 
LED 100, optional clock output for clock signal, 
forward/reverse operation of an external axis 

6 V/R_OUT HCMOS-output 5 V Digital output2, example: forward/reverse output 
for clock signal, forward/reverse operation of an 
external axis 

7 SHUTTER_OUT HCMOS-output 5 V Digital output2, example: actuation of an external 
shutter controller via the command !shutter 

8 TRIGGER_OUT HCMOS-output 5 V Digital output2, example: Trigger output 

9 ANIN0 AN, FI 1k, 100n 0...5 V analogue input 

10 ANOUT0 Analogue out Ua = 0…10 V, RI= 100 Ω, resolution: 14 Bit 

11 ANOUT1 Analogue out Ua = 0…10 V, RI= 100 Ω, resolution: 14 Bit 

12 PSE Power Stage Enable Output stages can be enabled if the pin is 
connected to +12 V (Pin 13). Output stages are 
disabled if the pin is open or connected to GND. 
Brief switching power: 12 V / 3.5 A (<30 µs) dying 
out to max. 200 mA after 60 µs. 

13 +12V +12 V I,max = 1 A, of which 200 mA are required for 
Pin 12 (PSE) 

14 +5VEXT2 5 V +5 VEXT2 can have a maximum load of 1 A 

15 GND GND – 
 

1 AN = Analogue input 0...5 V, TTL = TTL input, PU = pull-up 4.7 kΩ  +5 V, FI = Low-pass filter 
2 These inputs can be read and outputs written via SwitchBoard or command. 

Level HCMOS-output 5 V: H-level: U,out > 3.7 V @ I,out = -6 mA; L-level: U,out < 0.4 V @ I,out = 6 mA 
3 TTL encoder input can be used on request, STOP- = CH1, SNAP_SHOT2 = CH2 
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6.7.3.1 Start-Up Adapter AUX I/O 

The start-up adapter AUX I/O connects Pin 12 (PSE) to Pin 13 (+12V) at the port 
AUX I/O. If it is inserted, the output stages can be enabled. If Pin 12 is open or 
connected to GND, the output stages are disabled. 

 

Fig. 7: Start-up adapter AUX I/O 

 

6.7.4 RS-232 / CAN: 9-Pin D-Sub Connector 

 Standard: 1x RS-232 + CAN. Do not use a fully assigned RS-232 standard 
cable. With a standard RS-232 interface do not assign the pins 1, 6, 9. 

 Option: The ports RTS and CTS can be configured as a second RS-232 
interface via software. RTS and CTS are then no longer available. 

Pin Assignment 1x RS-232 + CAN Assignment 2x RS-232 + CAN 

1 CANH2 CANH2 

2 RXD RXD1 

3 TXD TXD1 

4 – – 

5 GND GND 

6 CANL2 CANL2 

7 RTS TXD2 

8 CTS RXD2 

9 Not assigned / option: +5 V 1 
 

1 As an option, connection RI can be routed to +5 V. +5 V can have a maximum load of 3 A. 
2 Properties of the CAN port: 
 Terminating resistance 120 Ω is selectable via software 
 Standard-CAN up to 1 Mbps and CAN-FD up to 5 Mbps are supported 
 Possible protocols on request 
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6.7.5 CAN + POWER: 9-Pin D-Sub Socket 

Pin Function 

1 – 

2 CAN-L 

3 CAN-GND 

4 – 

5 CAN Shield (GND) 

6 – 

7 CAN-H 

8 – 

9 CAN-V+ (24 V, max. 3 A) 
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7 Technical Data 

7.1 General Data 

General Data TANGO PCI-E neo 

Dimensions1 

(L × W) 
approx. 167.6 × 106.7 mm 

Weight2 approx. 0.16 kg 

 
1 without slot bracket 
2 with slot bracket 

 

7.2 Voltage Supply 

 

When an additional external power supply is used, the voltage of the external 
power supply automatically supplies the output stages of motors 1-3. 

A 48 V power supply cannot be connected to the 24 V controller model. No 
damage will occur, but the controller will not work. 

The 24 V model can be identified on the basis of the marking  24V only on 
the nameplate or using the article number: 

 XXX-6X76-XXXX-X1XX 

 XXX-6X76-XXXX-X3XX 

 

Model Power supply 

12 V 
(without ext. power 
supply) 

+12 V via 12V/5V PC, supply of the motors without 
ext. power supply1 

24 V 11.4…28 V DC (typ. 24 V)1 

48 V 11.4…50 V DC (typ. 48 V)1 
 

1 The current consumption depends on motor type, motor current, power supply, number of 
motors, rotational speed, current consumption of peripherals etc. The following applies as a 
guidance value: I,max = approx. 1/3 × sum of all motor currents + 0.2 A for logic voltages + 0.1 A 
per encoder (without further peripherals). Separate measurements must always be made and can 
be carried out through the SwitchBoard, for example.  
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7.3 Voltages Supplied 

7.3.1 +5 V, max. 3 A 

The current rating of all the +5 V voltages for the controller is max. 3 A. 

Ports with 5 V voltage: 

 Motor 1-3 (EXT1) 

 AUX I/O (EXT2) 

 RS-232 / CAN 

 

7.3.2 +12 V, max. 1 A 

The current rating of all the +12 V voltages for the controller is max. 1 A. 

Ports with 12 V voltage: 

 AUX I/O (EXT1) 

 

7.4 Motor Unit 

Motor 1-3 

Number of axes 3 

Motor type 2-/4-phase stepper motors, 
e.g. 100, 200 or 400 full steps per revolution 

Step resolution  4,096 micro-steps/full step 

 819,200 micro-steps/revolution (with one motor with 200 full steps) 

Output stage Automatic adaptation to many motor types 
(inductance approx. 1...10 mH) 

Max. phase current 1.25 A / 2.5 A (depending on order) 

Motor current Motor current regulation from 0.03 A to max. phase current, 
configurable via software, motor phase correction, short-circuit protected 
output stage outputs 

Motor current reduction 
at standstill 

0…100 % of the set motor current 

Delay in motor current 
reduction 

Adjustable from 0...65,000 ms 

Max. motor current AC + DC: corresponds to the voltage at the port DC IN (24 V / 48 V, typ.), 
with supply via 12V/5V PC: 12 V, typ. 

Travel modes Distance and vector positioning, positioning through specification of 
speed and direction, at the same time positioning of vectors and 
individual axes, manual positioning, endless rotation 
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Motor 1-3 

Max. vectors/s with PC > 250 vectors/s (depending on PC and software used) 

Speed range 0.000001...70 revolutions/s (each axis separately) 

Acceleration 0.0001...20 m/s², linear or S-curve (each axis separately) 

Travel range Depends on motor and ball screw pitch (e.g. max. ±2.6 m 
with 200-step motor and 1 mm ball screw pitch) 

Instruction set TANGO native (more than 300 commands), Venus-1, Venus-2, 
others on request 

 

7.5 Safety Functions 

Safety functions 

Voltage monitoring Monitoring of 3.3 V and 5 V, undervoltage triggers a reset 

Voltage monitoring 
output stage 

Disabling of the output stages if PSE (+12 V, port AUX I/O) or the motor 
voltage is outside the specification (can be read via software) 

Overcurrent/short-circuit 
protection output stage 

Phase/phase and phase/ground, output stage switches off after approx. 
1 µs, can be reset using software 

Overcurrent/short-circuit 
protection ext. voltages 

+12V, +5VEXT1, +5VEXT2, VCC_HDI reset automatically after the 
overload situation has been terminated  

Limit switch input 2 per axis, TTL level, normally closed or normally open contact, switch 
after 0V or +5V, pull-up or pull-down resistors can be configured 
separately for each input 

Travel range limits Configurable within ±2.6 m 

Software stop Stops the movement 

Power Stage Enable (PSE)1  Contacted to +12V: output stages are active 

 Open or contacted to GND: output stages are disabled 

Stop input1 Stops the movement of all axes, behaviour configurable via software 

 
1 only available with option AUX I/O 
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7.6 Interfaces 

Interfaces 

Human Device Interface 
(HDI) 

 For connection of the Joystick digital or ERGODRIVE digital 

 Automatic identification (Plug & Play) 

7.7 Optional Modules 

7.7.1 Encoder 1-3 

 

The following incremental or absolute length/angle measuring systems can be connected to 
the encoder interface: 

• RS-422 (quadrature) 

• 1Vpp 

• MR/5Vpp  

• TTL (not differential, on request) 

• SSI (absolute measuring system) 

• BiSS C (absolute measuring system) 

Incremental encoder interface (9-pin HD D-Sub sockets) 

No. Parameter 1Vpp MR/5Vpp RS-422 Comment 

1 Input voltage 
position signal 

0.6...1.2 
Vpp 

1.5...5 
Vpp 

> ±0.2 V Difference signals in the 
range 0...5 V  

2 Reference voltage > ±50 mV > ±50 mV > ±50 mV Common mode range 0...5 V 

3 NAS signal1 TTL TTL TTL “High” = Measuring system 
OK, “Low” = Error, 1 kΩ  
GND, low-pass 1 kΩ / 1 nF 

4 Cutoff frequency 
position signal  

approx. 
250 kHz 

approx. 
250 kHz 

30 ns pulse 
interval 

MR and 1Vpp signals are 
counted at even higher 
frequencies like with RS-422 

5 Max. frequency of 
the position signal 
during reference 
run 

6 kHz 6 kHz > 40 µs pulse 
interval 

Reference signal is 
synchronised with position 
signal 

6 Max. achievable 
interpolation factor 
of the interface 

205,887-
fold 

205,887-
fold 

4-fold Related to a signal period 

7 Interpolation factor 
at max. position 
signal voltage 

69,880-
fold 

131,025-
fold  

4-fold  Related to a signal period, 
calculated at the least 
favourable position 

8 Interpolation factor 
at min. position 
signal voltage 

34,940-
fold  

43,675-
fold 

4-fold Related to a signal period, 
calculated at the least 
favourable position 
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9 Input resistance 150 Ω 150 Ω 150 Ω Input resistance can be 
varied, please request if 
necessary 

10 Supply voltage +5 V Max. 
0.5 A per 
encoder 

Max. 
0.5 A per 
encoder 

Max. 
0.5 A per 
encoder 

Total current = max. 1 A 

 

1 Input disabled in the factory 

Absolute encoder interface (15-pin HD D-Sub sockets) 

No. Parameter Value Comment 

1 Input resistance 
DAT+ / DAT- 

120 Ω Differential signals to RS-422 / RS-485 

2 Max. clock frequency 20 Mbps max. Example LAK1 (Numerik Jena): f,max = 
2 MHz 

 

7.7.2 AUX I/O 

Inputs and outputs (special functions) 

TTL output 
(V/R OUT) 

Universal digital output (special function: pulse and direction signal e.g. 
to control an ext. axis controller) 

TTL input 
(V/R IN) 

Universal digital input (special function: pulse and direction signal, e.g. 
from an ext. autofocus module to the Z-axis controller) 

TTL output 
(Trigger OUT) 

Universal digital output (special function: trigger output, e.g. for 
actuating a camera) 

TTL output 
(Shutter OUT) 

Universal digital output (special function: output signal, e.g. for 
actuating an external shutter controller via command !shutter) 

TTL input 
(Snapshot) 

Universal digital input (special function: Snapshot input for saving the 
current position values) 

TTL input 
(Stop) 

Universal digital input (special function: digital software stop input for 
stopping the movement) 

Power Stage Enable 
(PSE) 

 Contacted to +12V: output stages Motor 1-3 are active 

 Open or contacted to GND: output stages Motor 1-3 are disabled 

Analogue outputs 
(Analogue OUT) 

 2 independent analogue outputs 0...10 V (resolution: 14 Bit) 

 e.g. for actuating a piezo Z-stage or LED illumination 

Analogue input 
(Analogue IN) 

Analogue input 0...5 V e.g. for temperature measurement 

 
Further functions at the port AUX I/O are available on request. 
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7.7.3 RS-232 / CAN 

Interfaces 

RS-232  For connection of the controller to a PC 

 Standard: 57.6 kBaud, max.: 115.2 kBaud 

CAN  Standard-CAN: up to 1 Mbps 

 CAN-FD: up to 5 Mbps 

 Terminal resistor is selectable via software 

 

7.7.4 CAN + Power 

 The module CAN + Power has been designed for operation of the 
controller in combination with an external 24 V power supply. The module 
cannot be operated with a controller that is exclusively operated with the 
12 V PC voltage supply or with an external 48 V power supply. 

 Assignment of the socket CAN + Power follows the specification CiA 303-1: 
Cabling and connector pin assignment. Deviating from CiA 303-1, a socket 
is used instead of a connector for connection reliability. 

 Assignment of the CAN signals corresponds to the assignment of port 
RS-232 / CAN. However, a 24 V / 3 A power supply is provided in addition 
for external devices. The max. load current is 3 A and can be measured via 
software (tolerance ±5 %). 

⇒ 6.7.4 RS-232 / CAN: 9-Pin D-Sub Connector, page 30 

 Standard CAN up to max. 1 Mbps and CAN-FD up to max. 5 Mbps are 
supported. 

 A terminating resistance (120 Ω) can be added via software. 

 The 24 V / 3 A power supply provided is protected both electronically as 
well as by a safety fuse (3 A). 

 In the event of a short circuit, the electronic fuse limits the short-circuit 
current and switches off after a few milliseconds. It can be reset again by 
command. 

 The two-colour LED installed indicates the current state (Run LED, green) as 
well as any CAN communication errors (Error LED, red). The different LED 
states are shown here: 

⇒ 3.4.2.2 Status-LED CAN + POWER, page 12 

  



7 Technical Data Operating Manual 

38 

7.7.5 Brake module 

The brake module acts on the port Motor 1-3. Signal name: BRAKE. 
Enabling/disabling as well as setting of the voltage is carried out via software. 
If enabled, the brake is opened when current is applied to the step motor axis. 
There is 1 output available. The module is suitable for the controller variants 
24 V and 48 V. 

Technical data 

Output voltage 4…24 V (< voltage at DC IN), 
can be configured via software and read out 
via command, optional lowering to reduce 
power loss can be set 

Voltage tolerance +3 % / –4 % 

Enabling/disabling Via software, disabled by default 

Load current 0…0.5 A 

Overload/short-circuit 
protection 

Current limit 0.85 A, typ. / 1.2 A, max., 
switch-off via software 

Status/error Can be read by software 
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8 Accessories 

8.1 External Power Supply MEAN WELL GST120A24-P1M / GST120A48-P1M 

 
Fig. 8 
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Fig. 9 
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Fig. 10 
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8.2 Joystick digital 

8.2.1 Product Description 

In connection with the controller, the joystick is used for the manual 
movement of motorized micropositioning systems and is available in the 
following 4 versions: 

Version Article number 

1-Axis Joystick digital (Z-axis) 00-7604-1100-0000 

2-Axes Joystick digital 00-7604-1200-0000 

3-Axes Joystick digital 00-7604-1300-0000 

3-Axes Joystick digital 
with multi-function wheel 

00-7604-1310-0000 

4-Axes Joystick digital 
with multi-function wheel 

00-7604-1410-0000 

8.2.2 Operating Elements and LED 

 

Fig. 11: 4-Axes Joystick digital with multi-function wheel 

No. Function 

1 F1 key 

2 F2 key 

3 F3 key 

4 F4 key 

5 Control stick with rotary button 
(rotary button only on 3-Axes Joystick digital and 4-Axes 
Joystick digital with multi-function wheel) 
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No. Function 

6 Multi-function wheel 
(only on 3-Axes Joystick digital with multi-function wheel and 4-
Axes Joystick digital with multi-function wheel) 

7 Status LED 

 

The deflection of control stick and rotary button is proportional to speed (e.g. 
small deflection – low speed, large deflection – high speed). 

Rotation of the multi-function wheel is synchronous to travel (e.g. 1 revolution 
on the multi-function wheel ≙  0.1 mm change in position on the Z-axis). 

8.2.3 Functional Scope 

On delivery, the operating elements of the joystick are configured as follows: 

Operating element Assigned function/axis 

F1/F2/F3/F4 key No function 

Control stick X-axis (axis 1) / Y-axis (axis 2) 

Rotary button Z-axis (axis 3) 

Multi-function wheel Z-axis (axis 3) 

8.2.4 Configuration Options 

There is a multitude of configuration options for the joystick using 
SwitchBoard or commands. The states of control stick, rotary button, multi-
function wheel and function keys can be queried by command via the 
software interface or evaluated by the controller. 

Examples for configuration options for the joystick: 

 Free and precise programming of the maximum travel speed per axis 
(mm/s) 

 Assignment of various speed curves per axis 

 Inversion of direction of travel for control stick, rotary button and multi-
function wheel 

 Exchange of assignment of control stick/rotary button deflection and axis 
to be moved (X/Y-exchange, Y/Z-exchange) 

 Disabling of axes 

 Configuration of the path to be travelled per revolution of the multi-
function wheel 

 Assignment of the multi-function wheel to any axis 

 Control of the brightness of the LED illumination LED 100 by control stick 
or multi-function wheel 
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Depending on the configuration, the function keys F1-F4 permit fast access to 
various functions (excerpt): 

 Switchover of the rotary button between Z and A-axis 

 Change in speed 

 Saving and approaching of positions (Snapshot function) 

 Enabling the LED 100 illumination control 

 Enabling the speed-proportional joystick functionality for the multi-
function wheel 

 Starting and cancelling macros 

 Running initialisation sequences (CAL, RM) 

 Cancelling a movement in progress 

 Triggering a trigger impulse (Trigger function) 

You will find detailed information about configuration of the joystick in the 
documents The Instruction Set of the TANGO Controller and 
Operating Manual SwitchBoard. 

8.2.5 Technical data 

 1-Axis 
Joystick digital (Z-axis) 

2-Axes  
Joystick digital 

3-Axes  
Joystick digital 

Order No. 00-7604-1100-0000 00-7604-1200-0000 00-7604-1300-0000 

No. of axes 1 2 3 

Dimensions 
(L × W × H) 

229 × 122 × 90 mm 229 × 122 × 90 mm 229 × 122 × 96 mm 

Interface TANGO HDI digital (Mini-USB) 

Material Membrane keyboard (control panel), ABS polymer with haptic coating (housing), 
stainless steel (housing bottom) 

Weight Approx. 1 kg 

 

 3-Axes Joystick digital 
with multi-function wheel 

4-Axes Joystick digital 
with multi-function wheel 

Order No. 00-7604-1310-0000 00-7604-1410-0000 

No. of axes 3 4 

Dimensions 
(L × W × H) 

229 × 139 × 90 mm 229 × 139 × 96 mm 

Interface TANGO HDI digital (Mini-USB) 

Material Membrane keyboard (control panel), ABS polymer with haptic coating (housing), 
stainless steel (housing bottom) 

Weight Approx. 1 kg 
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8.3 ERGODRIVE digital 

8.3.1 Product Description 

The operating device ERGODRIVE carries out fast stage movements over the 
entire travel range with sensitive positioning in the sub-µ area at the same 
time. 

The variable drive makes ergonomic adaptation in friction and height possible. 
Since function keys are arranged on both sides, this operating device is 
suitable for both left-handers and right-handers. 

8.3.2 Operating Elements 

 

Fig. 12: ERGODRIVE 3 digital 

No. Designation Function 

1 X-drive knob Move X-axis 

2 Y-drive knob Move Y-axis 

3 Z-wheel1 Move Z-axis 

4 F1 key2 Not assigned 

5 Z key1,2,3 Switch over Z-travel speed 

Default value 1: 0.1 mm/rev 
Default value 2: 1.0 mm/rev 

6 XY key2.3 Switch over XY-travel speed 

Default value 1: 1.0 mm/rev 
Default value 2: 14.0 mm/rev 

 

1 Only on ERGODRIVE 3 digital 
2 On both sides of the ERGODRIVE 
3 Values for speed switchover are freely configurable 



8 Accessories Operating Manual 

46 

8.3.3 Technical Data 

Specifications ERGODRIVE 2 
digital 

ERGODRIVE 3 
digital 

Order No. 00-27-322-7000 00-27-322-8000 

Number of axes 2 (XY) 3 (XYZ) 

Resolution XY: 500,000 steps/revolution 
Z: 480 steps/revolution 

Supply voltage 5 V 

Power consumption 100 mA 

Interface TANGO HDI digital (Mini-USB) 

Material Aluminium, brass, plastic 

Surface Anodic coating (XY-drive),  
Black lacquered (housing), 

Membrane keyboard (function keys) 

Weight approx. 1.6 kg approx. 1.7 kg 

Dimensions 139 × 170 × 188 mm 
(L × W × H, without cable) 
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9 Cleaning 

 
WARNING 

 

Danger to life and possible equipment damage due to 
improper cleaning. 

Liquids which come into contact with the controller can cause a 
short-circuit and damage to the controller and connected devices. 
Liquids which penetrate the power supply can cause an electric 
shock, a short-circuit and damage to the power supply itself, the 
controller and connected devices. 

► Before starting cleaning, disconnect the PC and, if available, the 
external power supply from the mains. 

► Protect controller and power supply against splash water and 
ingressing liquids. 

► Only clean the slot bracket of the controller. 
► Never touch the ports of the controller and the power supply or 

the wall socket with wet hands. 

► Cleaning the controller 

1 Disconnect the PC and, if available, the external power supply from the 
mains. 

2 Clean the slot bracket and ports if necessary using a lint-free cleaning cloth 
or compressed air. 

3 Connect the PC and, if available, the external power supply to the mains. 

Now the controller is ready for operation again. 
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10 Maintenance 

The controller is maintenance-free. 

 

Should irregularities such as internal noise or malfunction occur, please 
contact our Customer Service Center. 

⇒ 12 Service, page 50 
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11 Troubleshooting 

Fault Possible cause Remedy 

Controller cannot be 
switched on 

48 V power supply 
connected to a 24 V 
controller 

Check the nameplate of the controller and power 
supply. 

If the option 24V only is marked on the controller’s 
nameplate, the controller can only be operated 
with a 24 V power supply. 
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12 Service 

If you notice a fault or malfunction during operation, check the outer circuitry 
first (power supply, cabling etc.). If the fault or malfunction persists, please 
contact our Customer Service Center. 

The staff at our Customer Service Center is happily at your disposal for support 
queries, complaints and suggestions about our products and services. 

Overview of the services from our Customer Service Center: 

 Advice and support 

 Support for customer-specific application questions 

 Support for putting equipment into service 

 Inspection and repair of equipment 

 Error analysis (also online via web conference) 

 Delivery of spare parts and replacements 

 User training (also online via web conference) 

 

You can reach our Customer Service Center Mondays to Fridays from 08:00 am 
to 04:00 pm CET: 

Tel.:  +49 6441 9116-36 
Fax:  +49 6441 9116-40 
E-mail: service@marzhauser.com 

So that we can help you quickly when you need service, please keep the 
following information about your product handy: 

Designation Information on the nameplate 

Type  

Article-No.  

Serial-No.  

 

mailto:service@marzhauser.com
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13 Taking Out of Service 

 NOTICE 

 Equipment damage possible through putting into/taking out 
of service with existing mains power connection. 

While the PC and the controller are connected to the mains (via an 
external power supply), connection and disconnection of cables can 
cause damage to the controller ports and the peripheral devices. 

► Disconnect the PC and, if available, the external controller power 
supply from the mains before you install/remove the controller 
and connect accessories to the controller or disconnect them from 
it. 

 

► Taking the controller out of service 

1 Disconnect the PC and, if available, the external power supply from the 
mains. 

2 Disconnect all connected cables from the controller. 

3 Take the controller out of the PC. 

Taking out of service is now complete. 
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14 Disposal 

 The adjacent symbol means that the controller is classified as 
electrical or electronic equipment in accordance with the EU 
Directive 2012/19/EU (WEEE) and thus cannot be disposed of 
with household waste. 

Since the equipment is used commercially, it may not be 
disposed of via a communal collection point for electrical and 
electronic equipment. 

Send the controller to our Customer Service Center for free and proper 
disposal. 

► Disposal of the controller 

1 Take the controller out of service. 

⇒ 13 Taking Out of Service, page 51 

2 Pack the controller properly. 

3 Send the controller for disposal to: 

Märzhäuser Wetzlar GmbH & Co. KG 
Customer Service Center 
In der Murch 15 
35579 Wetzlar (Germany) 

 

 

All products purchased from Märzhäuser Wetzlar can always be sent to our 
Customer Service Center for free disposal. 
When disposing of the equipment yourself, local laws and regulations must 
be observed. 
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15 Declarations of Conformity 

15.1 TANGO PCI-E neo (without ext. power supply) 

 
Fig. 13 
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Fig. 14 
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15.2 TANGO PCI-E neo (with ext. power supply) 

 
Fig. 15 
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Fig. 16 
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