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1 User instructions

Service manual - English   —  Mastercycler ep realplex 6302seeon p.Fig.Tab.p.
1.1 Using this manual

Read this service manual before commencing work on the device.

Please also follow the safety instructions of the corresponding operating manual.

Make sure that you have the current versions of the service and operating manuals. Check this using the version 
numbers at www.eppendorf-support.com and www.eppendorf.com.

1.2 Warning signs and hazard icons

1.3 Symbols used

Representation Meaning

DANGER

Risk of electric shock with potential for severe injury or death as a consequence.

DANGER

Risk of explosion with potential for severe injury or death as a consequence.

DANGER

Risk of burns.

DANGER

Biohazard with potential for risk to health or death as a consequence.

WARNING

Warning of potential injury.

CAUTION

Refers to slight risk or risk of material damage.

NOTE

Refers to particularly useful information and tips.

Depiction Meaning 

 You are requested to perform an action. 

1.
2.

Perform these actions in the sequence described. 

•  List. 

Text Terms and key names from the software. 

References useful information.
KT/2010-11-01 1-1
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2 Product description

Service manual - English   —  Mastercycler ep realplex 6302seeon p.Fig.Tab.p.
2.1 Warranty

2.1.1 Liability in the case of incorrect maintenance, repair or testing work

The Eppendorf service partner entrusted with maintenance, servicing or testing is liable for ensuring that all work is carried 
out in a professional manner.

The structural integrity and condition of the device must not be modified through maintenance, servicing or testing 
work; the safety of the original state must be maintained.

Only accessories and original spare parts recommended by Eppendorf as well as measuring and test equipment 
recommended by Eppendorf may be used for any maintenance, servicing or testing work.
KT/2010-11-01 2-1
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3.1 User profile

3.1.1 Requirements of specialists entrusted with maintenance, servicing or testing work

The following prerequisites are required for all maintenance, servicing or testing work:

Service training provided by Eppendorf AG for the product to be maintained, repaired or tested.

Successful participation in service training measures with Eppendorf AG certification.

Specialist training with knowledge of applicable local and international standards.

Ability to assess delegated work.

Recognition of potential hazards and how to prevent or correct them.

3.2 Dangers with maintenance and repair

DANGER!

Electric shock as a result of penetration of liquid.

Switch off the device and disconnect it from the power supply before starting cleaning or 
disinfecting work.

Do not allow any liquids to penetrate the inside of the housing.

Do not complete a spray disinfection on the housing.

Only reconnect the device to the power supply once it is completely dry.

DANGER!

Danger of explosion!

Do not operate the device in areas where work is completed with explosive substances.

Do not use this device to process any explosive or highly reactive substances.

Do not use this device to process any substances which could create an explosive 
atmosphere.

DANGER!

Danger of lethal injury from live parts accessible when the device is open.

Do not touch the device and its components when working on the live, open device.

WARNING!

Risk from incorrect supply voltage 

Only connect the device to power supplies which correspond with the electrical requirements 
on the nameplate.

Only use sockets with a protective earth (PE) conductor and a suitable mains cable.

WARNING!

Infection by contaminated material.

Inform yourself about any potential contamination risks before starting work with the device.

Ensure that the device is decontaminated. Check the respective decontamination certificate.

Wear protective clothing (protective gloves, protective glasses) when working with the device.

WARNING!

Injury from sharp-edged components.

Sharp-edged components are exposed when the device is open.

Wear protective gloves and exercise proper caution when working on the device.
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CAUTION!

Injury from trapping or crushing. 

Do not place your fingers between the realplex module and cycler module when opening and 
closing the device or when opening it into the cleaning position. 

Do not reach in under the opened realplex module. 

Take care that the stand is properly engaged so that the realplex module stays in the opened 
position. 

CAUTION!

Risk of burns from hot thermoblock and heated lid. 

The thermoblock and the heated lid very quickly reach temperatures above 95 °C. 

Keep heated lid closed until the temperature of the thermoblock is below 30 °C. 

CAUTION!

Poor safety due to incorrect accessories and spare parts.

The use of accessories and spare parts other than those recommended by Eppendorf may 
impair the safety, function and precision of the device. Eppendorf cannot be held liable or accept 
any liability for damage resulting from the use of incorrect or non-recommended accessories and 
spare parts or from the improper use of such equipment.

Only use accessories and original spare parts recommended by Eppendorf.

NOTICE!

Damage to electronic components due to condensation. 

After the device has been set up, condensation can form in the device (e.g. after it has been 
moved from a cooler to warmer environment). 

Allow the device to warm up for at least 12 hours after set up before connecting it to the mains 
power supply. 

NOTICE!

Material damage from incorrect connections.

Only electrical connections may be made to devices described in the operating manual.

Other connections are permitted only following consultation and agreement with Eppendorf 
AG.

NOTICE!

Damage from overheating.

Do not place the device close to sources of heat (e.g., radiator, drying cabinet).

Do not expose the device to direct sunlight.

Ensure free circulation of air by maintaining a distance of at least 10 cm on all sides of the 
device from adjacent devices and the wall and keep the underside of the device clear.

NOTICE!

Damage to the display due to mechanical pressure.

Do not exert mechanical pressure on the display.

NOTICE!

Corrosion from aggressive cleaning agents and disinfectants.

Do not use corrosive cleaning agents, aggressive solvents or abrasive polishes.

Do not incubate the accessories in aggressive cleaning agents or disinfectants for prolonged 
periods.
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3.3 Warning signs on the device

This section explains the warning signs used on the Mastercycler ep realplex.

NOTICE!

Damage to electronic components can result from electrostatic discharge.

Store and transport vulnerable components or modules only in antistatic or conducting 
packaging.

Discharge yourself before removing the component or module from its packaging. For 
example, use a grounding bracelet, conducting shoes, or conducting base under the device.

Hold the component or module only by the edges.

Do not touch protruding pins or conductor tracks.

Do not rub the component or module against objects, especially plastics.

NOTICE!

Damage as a result of incorrect packing.

Eppendorf accepts no warranty or liability for damage caused by incorrect packing.

Store and transport the device only in the original packaging provided for transport.

NOTICE!

Connected devices may be shut down due to a power supply overload. 

The total current consumption of the devices can exceed the maximum permitted supply rating 
when multiple power sockets are used. In this case, the mains fuse interrupts the electric circuit. 
The connected devices are shut down. 

Do not use multiple sockets when connecting several Mastercycler ep realplexs. 

NOTICE!

Risk to optical components from dust. 

The room where maintenance is carried out must be dust-free. 

NOTICE!

Device falls due to unsuitable work surface.

Position the device on a level and stable work surface which is capable of bearing the weight 
of the device. The device must not be placed on a trolley or at an angle.

Hint!

The safety regulations that apply to the laboratory must always be observed during installation 
and use of the device. 

1 WARNING

Risk of burns from the hot thermoblock (triangle with tip facing 
down) or the hot inner side of the heated lid (triangle with tip 
facing up).

Gradient operation can result in the temperature being hotter on 
the right side than on the left side 

2 WARNING

Risk of burns from hot surfaces.
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5.1 Service functions of the Mastercycler ep module

5.1.1 Launching the service functions

Prerequisites
The computer is connected to the Mastercycler ep realplex via the USB interface and USB CAN adapter.

1. Quit all programs that are running.
2. Switch on Mastercycler ep realplex system and wait until the Mastercycler ep realplex system is in standby mode. The 

LED on the realplex module lights up green in standby mode.
3. Launch the service functions. Path: Start / Programs / Eppendorf / realplex Service.

The login window opens.

4. Enter the following "User name": _Service.
5. Enter the following "Password": 23456789. Confirm by pressing Enter.

5.1.2 Description of the service functions

 

Activating the Cycler module

1. Click on the "Cycler Module" button so it is highlighted 
blue.

2. Click on the "Connect" button under the blue button.
The software establishes a data connection to the device.

 

The "Close" button terminates the connection to the device 
and ends the program.

 

System Info

This tab shows Cycler module data.

• Mastercycler: shows the Cycler model.
 

• Cycler Module Serial No.: shows the serial number of the 
Cycler module.
 

• Firmware Version: firmware version of the software saved 
on the PCB Computer.
 

• Last Temp. Calibration: date of last temperature 
calibration.

• Last Temp. Validation: date of last temperature validation.
The "Close" button terminates the connection to the device 
and ends the program.
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Modules

 

This tab shows the component number (e.g. 5341 805.009) of 
the installed hardware and the index (e.g. -10).

The component number is not an order no.!

• Cycler Module: serial number of the Cycler module.
 

• Block Serial No: serial number of the thermoblock.
 

• Block: PCB on the thermoblock.
 

• CPU: PCB Computer.
 

• Power: PCB Power unit.
 

• Launch: PCB Launch.
 

• Heating frame: Frame with heating foil.
 

• Power supply: PCB Power supply (is only displayed if the 
new PCB Power supply is installed).

 

After a system restart, all entries are automatically read out of 
the corresponding modules and entered in this tab. 

 

The "Close" button terminates the connection to the device 
and ends the program.
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Settings

The fields show the data that has been read out of the device. 

• The voltage models of the Cycler module can be switched 
from 115 volt to 230 volt using the "Voltage" function. The 
MC ep realplex system must be restarted for a 
commutation.
 

• The "Birth" field shows the manufacturing date of the 
Mastercycler module.
 

• The "Cycler Count" field shows the number of all 
temperature changes for the thermoblock. The counter 
must be reset to zero if the thermoblock is replaced.
 

• "Impulse Count" is only active when a silver thermoblock is 
installed. Only the first temperature change is counted if 
the "Impulse" option for a "Hot start method" was selected 
in the program. If a thermoblock is exchanged, the counter 
for "Cycler Counts" and "Impulse Counts" must be set to 
zero.
 

• The "Lid Type" function can be used to switch to another 
lid type. The "Realplex Lid" must be activated for the 
Mastercycler realplex system.

The "Cancel" button deletes all entries and re-enters the 
read-in data in the window.

The "OK" button saves all entries shown in the window to the 
device.

 

The "Close" button terminates the connection to the device 
and ends the program.
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Block

• The "Voltage Fan" function can be used to check the fan 
below the thermoblock. 
The voltage is between 12 - 25 volts. 
Click "OK" to send the value to the device. 
 

• The "Current Block" function can be used to apply electric 
power to the block segments. 
The current range is between +4 and -4 ampere.
A negative current value lowers the temperature of the 
thermoblock segment, while a positive current value raises 
the temperature.
The "0.0 ampere" value must be entered and confirmed 
with the "OK" button to end the current supply to the 
corresponding segment.
The thermoblock thermoregulation is triggered when a 
current value is sent to the Cycler module. 
Therefore, a reciprocal effect occurs with the "Incubate 
Block" function. 
If the temperature range from 0.0 to 115 °C is exceeded, 
an error message will be displayed and the power supply 
be interrupted. 
In this case, the service functions must be exited by 
clicking on the "Disconnect" button and can then be 
restarted by clicking on "Connect".
The entire thermoblock system can be checked using the 
"thermoblock measuring cable" (order no. 5341 885.002) 
(see Error search and check of the thermoblock system 
and fan on p. 5-24).
 

• All thermoblock sensor values are displayed in the bottom 
section of the tab. 
The "Front" sensors are only displayed if the 
corresponding thermoblock is installed.

 

The "Cancel" button deletes all entries and re-enters the 
read-in data in the window.

The "OK" button saves all entries shown in the window to the 
device.

 

The "Close" button terminates the connection to the device 
and ends the program.
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Incubate

• The thermoblock can be set to a constant temperature 
using the "Incubate Block" function. 
To set a constant temperature, a value between 4 °C and 
99 °C is entered in "New Temperature".
Placing a checkmark in the "Incubate Status" field 
transfers the value to the Mastercycler module and 
activates the function.
The thermoblock is thus brought to a new temperature 
value and maintained at this temperature.
The current temperature is displayed in "Current 
Temperature".
 

• The Frame with heating foil in the realplex module can be 
set to a constant temperature using the "Incubate Lid" 
function. 
To set a constant temperature, a value between 23 °C and 
105 °C is entered in "New Temperature".

Placing a checkmark in the "Incubate Status" field 
transfers the value to the realplex module and activates 
the function.

The Frame with heating foil in the realplex module is thus 
brought to a new temperature value and maintained at this 
temperature.

The current temperature is displayed in "Current 
Temperature".

 

The "Cancel" button deletes all entries.

 

The "OK" button saves all entries shown in the window to the 
device, and activates both "Incubate" functions.

 

The "Close" button terminates the connection to the device 
and ends the program.
KT/2010-11-01 5-5



5  Troubleshooting

5-6

Mastercycler ep realplex 6302  —  Service manual - English

 

5.2 Service functions of the realplex module as of firmware version 4.02

As of realplex application software version 2.2

5.2.1 Launching the service functions

Requirement
The computer is connected to the to the Mastercycler ep realplex via the USB interface and the USB CAN adapter.

1. Quit all programs that are running.
2. Switch on Mastercycler ep realplex system and wait until the Mastercycler ep realplex system is in standby mode. The 

LED on the realplex module lights up green in standby mode.
3. Launch the service functions via: Start / Programs / Eppendorf / realplex Service.

The login window opens.

4. Enter the following "User name": _Service.
5. Enter the following "Password": 23456789. Confirm by pressing Enter.

5.2.2 Description of the service functions

Hint!

The realplex service functions show not only the current device status, but also the 
consequences of previous events that could have an effect on the system. This status can only 
be removed via a new adjustment using the RCSW. However, because adjustments overwrite the 
current status of the realplex module, adjustments that do not have a "compelling reason" should 
only be carried out under exceptional circumstances. 

 

Activating the realplex module

1. Select "realplex Module" by clicking the mouse.
2. Establish a connection to the realplex module by 

clicking on the "Connect" button.
The "Close" button terminates the connection to the 
device and ends the program.
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System info

The window shows all data specific to the realplex 
module.

• The CAN bus address is 11. 
 The "connected" designation shows that the realplex 
module is connected to the computer.

•  Device Version: device version of the realplex 
module.
The "CPM-P: realplex 4" designation contains the 
following information: 

– The letter after "CPM" indicates the multiplier 
model. 

– P = Perkin Elmer
– H = Hamamatsu
– The digit after the word "realplex" indicates the 

number of measuring filters in the realplex module.
– The realplex 4 module has four measuring filters. 
– The realplex 2 module has two measuring filters.

• Serial No. realplex module: serial number of the 
realplex module.

• The serial numbers and indexes (the last two digits) of 
the following hardware components are listed below 
the serial number:

– LED array: PCB LED matrix
– Mainboard: PCB control universal
– PMT amplifier: PCB amplifier
– PMT 1: multiplier 1
– PMT 2 (realplex4 only): multiplier 2

• Firmware Version No.: version of the firmware on the 
PCB control universal.

• Channel A : wavelengths of the installed filters.
• Channel B : wavelengths of the installed filters (only in 

the realplex 4).
•  Current PMT voltage, Chn. A: controls the 1st 

multiplier. This function requires special auxiliary 
equipment and is used for internal purposes only.

• Current PMT voltage, Chn.B: controls the 2nd 
multiplier. This function requires special auxiliary 
equipment and is used for internal purposes only.

• Lid State: position of the lever on the realplex module.
– Open: the lever is up, the device is not closed.
– Close: the lever is down, the device is closed.

The "Close" button terminates the connection to the 
device and ends the program.
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Filter Wheels

The "Start" button activates the filter rotor self-test.

• A 360° rotation of the filter rotor is divided into 115200 
microsteps. Offset indicates the number of microsteps 
the filter rotor used to move from the zero position.

• The following codes are allocated to the filters. 
2 = 605 nm 
4 = dark filter 
5 = 550 nm 
10 = 580 nm 
15 = 520 nm.

• The filter rotors can be rotated to any position using 
the two slider controls.

• A black dot appears after the "Light Barrier" entry 
when the coding vane of a filter is in the light barrier.

The "Reset" button resets all values and settings.

 

The "Close" button terminates the connection to the 
device and ends the program.

 

LED Array

The "Start" button activates the LED self-test.

 

The results are recorded in the table of the window that 
matches the design of the LED array.

• The "0" digit is placed in the table for each LED that 
has passed the test.

• A red cross indicates a defective LED.
The "Reset" button resets all measured values and 
settings.

 

The "Close" button terminates the connection to the 
device and ends the program.
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Detector

The "Start" button activates the dark current 
measurement of the multiplier. 

The PCB LED matrix is not active during the 
measurement.

Place the dark plate from the test box on the 
thermoblock so it cannot emit any signals.

• The first measurement determines the offset of the 
amplifier.
The multiplier is deactivated during the measurement.
The value for the offset must be in the range of 30 to 
215 counts.

• The other measurements determine the offset of the 
multiplier for different wavelengths.
For 650 nm multipliers, the value for the offset must be 
in the range of -1 to 800 counts.
For 900 nm multipliers, the value for the offset must be 
in the range of -1 to 2000 counts.

• Temperature Compensation: the temperature 
compensation uses the displayed temperature value 
measured by the temperature sensor on the PCB 
control universal.

• Multiplier Compensation: status of the multiplier 
compensation.

– active = switched on.
The "Reset" button resets all measured values and 
settings.

 

The "Close" button terminates the connection to the 
device and ends the program.
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Optical path

With this function, the 96 measurement channels, with all 
wavelengths, are simultaneously inspected for soiling.

The PCB LED matrix is not active during the 
measurement.

Place the dark plate from the test box on the 
thermoblock.

The inspection covers all wavelengths. The results are 
displayed with different digits and colors in a matrix that 
corresponds to the positions of the measurement 
channels.

The digits and colors have the following meanings:

• Green digits from 0 to 4: soiling is within the limiting 
value.

• Red digits starting with 5: measurement channel is 
soiled or another error is present (see below).

• Yellow digits starting with 5: an error determined with a 
different wavelength is located at this position.

The results for the selected filter can be displayed using 
the "Channel Filter Selection" function. 

 

The "Reset" button resets all measured values and 
settings.

 

The "Close" button terminates the connection to the 
device and ends the program.
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Calibration

This function determines the deviation between the stored 
adjustment data and measured calibration data. It is 
displayed in %.

Place the Lumogen plate from the test box on the 
thermoblock.

Close the lid.

Press the "Start" button in the program window.

Allow the multiplier to warm up at least 30 minutes 
before the measurement in order to prevent a drift.

• Deviations above +- 10% are outside of tolerance and 
de.

Proceed as follows for an error message:

1. Check the realplex system using the RealSpector 
software (see p. 5-22). 

2. Send the ZIP file generated by the RealSpector 
software to EAG "Technical Support" in Hamburg for 
analysis.

The "Reset" button resets all measured values and 
settings.

 

The "Close" button terminates the connection to the 
device and ends the program.

 

Well state

This function determines the deviation between the stored 
adjustment data and measured calibration data and 
displays it as a matrix. The measured values are 
displayed as in the "Optical Path" function.

 

The "Reset" button resets all measured values and 
settings.

 

The "Close" button terminates the connection to the 
device and ends the program.
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5.2.3 Description of additional service functions

As of realplex application software version 2.5.1

 

Logging

The logging window displays all operations that were 
saved in the log file.

 

The "Close" button terminates the connection to the 
device and ends the program.

 

LED Array

This service function has the following new characteristics 
in application software 2.5.1:

• Devices that are not adjusted cannot display any 
values.

• It is now possible to measure the reference LED.
To measure the reference LED:

Press the "Measure" button to trigger a measurement 
with a preset voltage.

The measured values must be within the following range:

• PerkingElmer devices: 1500 to 3000 counts
• Hamamatsu devices: 1350 to 5000 counts

If the measured values are outside this range, replace 
the normal glass in the reference channel carrier.
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Raw Values

The window displays the raw data of a measurement, 
corrected by the dark current.

The 96 measurement positions are indicated on the 
horizontal axis of the diagram. The following are a few 
examples of the assignment of the measurement 
positions to the thermoblock positions:

• 1 corresponds to A1
• 12 corresponds to A12
• 13 corresponds to B1
• 96 corresponds to H12

Place the Lumogen plate from the test box on the 
thermoblock.

Close the lid.

Press the "Start" button in the program window. This 
will trigger a measurement of all 96 channels at all 
wavelengths.

The "Close" button terminates the connection to the 
device and ends the program.

 

Raw Value Quotient:

The raw value quotient is calculated by dividing the 
highest measured value of the 96 positions by the lowest 
measured value.

The quotients should be within the following ranges:

• for PE multipliers: ≤ 3.7
• for HA multipliers: ≤ 5.7

Rotate the light conductor package in 45° steps if the 
quotient is greater than the specified limiting value.

 

To check the multiplier, light path (lens arrays) and light 
conductor module:

Check the multiplier functionality with the Lumogen 
plate.

The intensity between the filters is approx.:

• Ch A/1: 3 to 5
• Ch A/2: 1
• Ch B/1: 1
• Ch B/2: 1.5 to 2
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5.3 realplex commissioning software (RCSW) 2.0.10

5.3.1 Installation

Requirements
1. Set the "Windows XP" desktop design.
2. The software may only be installed on Service computers.

5.3.2 Description of the RCSW

This RCSW is designed for realplex module adjustment with follow-up inspection.

Auxiliary equipment
• Adjusting filter set: 6302 836.502
• realplex test box: 6302 875.004
• Calibration kit for Mastercycler ep realplex: 6302 070.200

5.3.2.1  Adjustment procedure for the realplex module

1. Switch off the Mastercycler ep realplex system.
2. Replace the dark filters with adjustment filters.
3. Connect the Mastercycler ep realplex system to the computer using the USB CAN bus adapter.
4. Switch on the Mastercycler ep realplex system.
5. Start the RCSW icon on the computer via a double click.

 

All four listed components must be installed or available 
(see figure) to ensure that the RCSW can be used in its 
full functional range.

Hint!

If the PCB Control needs to be replaced, read the chapter on dismantling and assembly prior to 
completing the replacement (see Dismantling the PCB Control on p. 6-15).
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If an adjustment needs to be completed, a message 
appears stating that the adjustment filters need to be 
installed.

Confirm this message with OK.

The RCSW status is offline.

1. Install the system by clicking on the "Initialize" button.
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A message appears stating that the device was installed 
and inquiring about replaced hardware.

Click on the "Yes" button if hardware components 
were exchanged before the software was started.

Click on the "No" button if hardware components were 
not exchanged before the software was started.

 

Select the device version from the pull-down menu. 
The window switches to the next view.

 

Enter the serial numbers of new components if one or 
more hardware components were exchanged.

Enter the number of the Lumogen plate.

Confirm the entries by clicking on the "OK" button.

Click on the "Back" button to cancel the process and 
return to the initialization.
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Click on the "Start" button if the "Ready" status is 
shown in the field at left.

 

Place the Lumogen plate on the thermoblock and click 
the "OK" button in the information window.
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The measurement counter can only be reset by 
pressing the "Yes" button if the PCB LED matrix has 
been exchanged.

Otherwise, press the "No" button.

The realplex module is restarted.

 

The system starts the multiplier warm-up phase after this 
last entry.

The adjustment, approx. 15 minutes in length, 
automatically starts after the 30-minute warm-up 
phase. 

If the adjustment was completed without any error 
messages, a prompt appears to conduct a full test of the 
realplex module.
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5.3.2.2  Test procedure for the realplex module

Hint!

The inspection of the MC ep realplex system is only complete after the test has been conducted.

Press the "Complete Test" button to start the device test.

 

Place the dark plate on the thermoblock and click the 
"OK" button in the information window.
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