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Thank you for choosing  “Heatmanager Pro” 

This manual should enable you to use your machine to full satisfaction. 

Every effort has been made to provide you with maximum performance, 

ergonomics and benefits from this premium quality product. 

 

Version History: 
5-9-2018 Initial version V1.0 
01-04-2019 Version V1.1 for software version V5.05 
  1.2 added extra comment, use COM1 for GP4201TAD and   
  COM2 with GP4201TADW screen 
29-04-2019 Appendix C: IP addresses for master/slaves changed from 10.0.0.x to  
  10.0.10.x  

 29-11-2019 Version V1.3 for software version V5.07-V5.08 
   5. Initial setup page 20: button for channel 1-6 control/channel 7-12  
   recorder added 
 23-01-2020 Version V1.4 for software version V5.10 
   1.5 Various DIO output control configurations added 
   5. Initial setup: setup screens for DIO alarms added 
   6 Basic settings advanced added 
   6.1 Temperature alarm configuration added 
   6.2 Configure DIO screen 1 (inverting/non inverting) added 
   6.3 Configure DIO screen 2 (output determination depending on TIO 
   temperature deviation for separate or all channels) added 
   6.4 Temperature alarm (event 4) configuration added 
   Appendix D: added explanations on how to check problems with the  
   electrical power supply, communication errors and problems with the  
   temperature measurements, TIO configuration, software version and  
   touchscreen calibration 
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READ THIS FIRST 

Explanation of symbols  

The following signs have been used throughout this manual to draw your attention. 

 

 
Hint: Useful hints for ease of operation. 

 Printed in Blue. 
 

 

 
Info: Information you should know to fully understand your system and 

benefit from its properties. Printed in green. 
 

 
Warning:  Read these important messages before executing the desired 

operation.  
Printed in red. 

 

 
Warning:  Read these important messages before executing the desired 

operation.  
Printed in red. 

 

Welding Thermocouples 

 
Do not weld thermocouples while connected to the system!  

This may damage the system. 
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Touchscreen introduction 

Your machine has been equipped with a “Human Machine Interface” or HMI or -more popular 
called-: A touch screen. 
If you are familiar with touch screen operation, found nowadays on modern cell phones, 
navigation systems, informational displays etc. you may want to skip this section. If however, 
this is the first time you are using a touch screen, please keep in mind that in contradiction with 
older fashioned operating panels utilizing mechanical buttons, lamps and displays, both the 
displays and images on a touch screen can be interactive too, meaning they will react on a 
touch by your finger. The interface on the touch screen is optimized for ergonomic operation. In 
practice this means that all objects are positioned and sized such, that they can be touched 
easily with your finger without the need for a stylus or precise positioning. A soft tipped stylus 
can be used if preferred, but is normally not required for proper operation.  
 
Touching objects on a touch screen can be compared with a mouse-click on a computer screen. 
Based on the shown graphical user interface and your finger’s position on the screen, the 
system can determine what action it should take when an object is touched.  

 

 
To prevent accidental, unwanted actions some objects may require a prolonged 
touch, meaning you should keep your fingers pressed longer on a certain object 

(like a button or display) to invoke the required action. 
 
Example : The RUN/STOP button to start the programmer on the operation screen requires a 
prolonged touch for about 1 sec. 

Touchscreen maintenance  

 

IMPORTANT - READ THIS FIRST 
Never operate a machine until you have fully understood it’s safe working 

conditions and operating principles. 
Never operate the machine unless you are authorized to do so 
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NORMAL EVERY DAY USAGE 
 

Your touch screen utilizes a sensitive touch mechanism. The technique used provides reliable 
operation, even when the screen is modestly covered with moist and dirt. It also allows the wear 
of rubber gloves. And even under these conditions it should normally react already on a gentle 
touch. 

 

 
Some buttons may require a prolonged touch to prevent unwanted actions. 

If the touch screen fails to respond, ask yourself first whether you have applied a valid 
command. If in doubt, you could check the responsiveness of the touch screen by using other 
commands. 

 
Each valid command will invoke a short beep, confirming the reception of the touch. However, 
whether or not the actual action is performed depends also on other conditions 

 
Avoid applying excessive force on the touch screen and never use sharp or hard 

objects (e.g. nails, tools, kitchenware or a pencil) to operate it ! 
In either case you might damage the screen and void your warranty. 

Touchscreen cleaning 

Your touch screen is provided with a durable front sheet which is water, oil and fat resistant. The 
best way to clean the front sheet is with a soft, lukewarm and mildly moist cloth. 
Special, disposable front cover protection sheets that will reinforce and protect your touch 
screen, are available through your dealer. 

 
Never use solvents (e.g. thinner, tri, turpentine) hot water, soda, abrasives or 

other aggressive matter for cleaning. 
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1. CONNECT TIO/DIO MODULES 

This part describes how to connect all signals to the TIO and, if present DIO modules. 

1.1 Power and communication signals 

 

Please remove the left-most TIO from the backplane. You can also remove the cabling 
protection cover from the connection screws. 
 
On the first (most left) TIO module (channel 1-4) you must connect the +24VDC power supply 
and the RS-485 communication line (connected to COM 2 on the touchscreen) to the backplane 
behind the TIO. We strongly advise Lapp Unitronic Bus LD cable 2x2x0.22mm2 , article 
number 2170204 for this. This cable is available in reels from various suppliers but also 
per meter from Conrad electronic. This cable is 120 ohm impedance corrected and is 
specifically developed for Modbus. 

 

 
Please regard the polarity of the +24VDC signals!!! 

 
Number on the backplane Description 

1 +24VDC 

2 0VDC 

3 RS-485 T/R (A) brown wire 

4 RS-485 T/R (B) white wire 

5 RS-485 SG green wire 

 

 
You don’t have to connect 24VDC power and communication signals to the next 

TIO and DIO modules. The power supply and communication signals are internally 
transferred via the backplane. 

 

 
We strongly advise that you don’t use the backplane for bridging the 24VDC lines 

to other modules in the system. This can cause irreparable damage to the 
backplane and/or modules.  
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1.2 RS-485 communication termination resistor 

To enable a reliable communication between the touchscreen and the modules, you need to 
add a 120 ohm termination resistor between the T/R(A) and T/R(B) line. (brown and white wire). 
This must be done on the last communication module that is connected to the communication 
line. 
 

Screen side COM1 (GP4201TAD) or 

COM2 (GP4201TADW) 

 

 

Bus termination resistor 120ohm 

0.25W on the last TIO/DIO module 

between 3 and 4 op backplane) 

 

 
Watch out with the 24VDC signals, never connect them to the RS-485 

communication signals! This can result in irrepairable damage to the TIO module. 
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1.3 Temperature sensors and control relays (TIO module) 

Check the diagram below, here you can see where the temperature sensors and relay contacts 
must be connected on the TIO module.  

 
Right top of the TIO module is channel 1, right bottom channel 2, left top channel 

3 and left bottom channel 4. 
 

 

Shown here is a TIO-A 

module (4 channels, so 4 

green connectors). When 

you have a 6 channel Heat 

Manager the second 

module consists of a so-

called TIO-B (only 2 

connectors on the right 

side) 

 

 

 

 

 

 

 

 

 

 
The connection numbers of channel 1 and 2 (right side of the TIO module) are 

increasing from bottom to the top . For the channels 3 and 4 the numbers of the 
connectors are decreasing when looking from bottom to the top. 

Watch very carefully before connecting and check this with the side connection 
diagram on the side of the TIO. 
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1.4 Digital outputs (DIO module) 

This part of the manual describes the signals on the DIO digital output module. 
 
The digital outputs on the DIO modules are fitted with potential free dry contacts. These 
contacts are divided in two groups, group 1: DO1-4 and group 2: DO5-8. Each group has 1 
central common line. 
 

 

Here you see the principle-schematic diagram. You need to connect the 
common (COM) line for each group. Example: when you want to switch 
230VAC AC signals with output DO1-8 you need to connect both COM 
lines and connect them to 1 side of the AC-power supply. The output 
signals of the DIO module go to the A1 control-point of the 230Vac 
power relay you want to switch. The A2 side of the control-point of the 
relay goes to the other side of the 230VAC. 

 

Other example, when you want to switch DO1-4 with 24VDC and 230VAC with DO5-8 you need 
to connect the COM line of DO1-4 to +24VDC and the COM line of DO5-8 to 230VAC. 
 
The outputs of the DIO modules are coded as follows: 

 
 
 
 
 

 
The digital outputs are on the right-hand side of the DIO 

module. 
Right-top you find DO1-4 and right-bottom DO5-8. 

To the left side of the module are the digital inputs. 

 
 

 

 
The connection numbers of digital output channels 1 to 8 (right side of the TIO 

module) are increasing from bottom to the top (CN1&CN2) .  
For the digital input channels 1 to 8 the numbers of the connectors are decreasing 

when looking from bottom to the top. 
Watch very carefully before connecting and check this with the side connection 

diagram on the side of the DIO. 
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1.5 Various DIO module configurations 

The DIO can be used for various functions. For example creating a heat demand relay signal for 
starting a burner or for temperature and thermocouple break alarms. It can also be configured to 
be used as an external emergency stop signal that can be used for tripping the power to the 
heating elements, in case one of the switching relays gets stuck (use a switch with undervoltage 
coil or tripping signal for that, contact your supplier for details). A remote connection can be 
made to the touchscreen to active this emergency stop signal from a remote location. 
 
The Modbus address setting of DIO1 is: rotary switch 0 (Modbus addres 17) 
 
Burner control heat demand signal/temperature alarm signal 
DO1 through DO6 will switch on when the burner must start. For this, you must select DO1-DO6 
TEMPERATURE ALARM CH1-6 in the setup. In main-menu/basic settings/alarm settings you 
can enter the temperature alarm setting for each channel. Please note that you need to set this 
for all segments 1-8. You can also select in the setup if these output contacts must work 
inverted (or not). 
 
DO1: Event 4 temperature alarm (TIO1 channel 1=heatmanager channel 1) 
DO2: Event 4 temperature alarm (TIO1 channel 2=heatmanager channel 2) 
DO3: Event 4 temperature alarm (TIO1 channel 3=heatmanager channel 3) 
DO4: Event 4 temperature alarm (TIO1 channel 4=heatmanager channel 4)  
DO5: Event 4 temperature alarm (TIO2 channel 1=heatmanager channel 5) 
DO6: Event 4 temperature alarm (TIO2 channel 2=heatmanager channel 6) 
DO7: Event 4 temperature alarm (TIO2 channel 3=heatmanager channel 7) 
DO8: Event 4 temperature alarm (TIO2 channel 4=heatmanager channel 8) 
 
Alarm signal via DIO  (temperature alarm, broken thermocouple and emergency stop) 
When you selected DO4 TEMPERATURE ALARM (ALL), DO7 BROKEN THERMOCOUPLE 
(ALL) AND DO8 EMERGENCY STOP in the setup, the digital outpu signals DO4/DO7 and DO8 
can be used when an alarm occurs. You can also select in the setup if the emergency stop 
signal must work, either fail-safe (contact closed in safe situation and opened at alarm) or non 
fail-safe (contact open in safe situation and closed at alarm). 
 
DO1: Event 1 (internally used in Heatmanager for hold function) 
DO2: Event 2 (internally used in Heatmanager for hold function) 
DO3: Event 3 (not used) 
DO4: Event 4 temperature alarm (on one of the Heatmanager channels, or function) 
DO5: Temperature rise completion 
DO6: Heater break alarm (only in combination with a Z-CT current measurement module) 
DO7: Thermocouple break detection (on one of the Heatmanager channels, or function) 
DO8: Emergency stop relay contact 
 
For both operation modes, the event 4 alarm setting temperature deviation on can be set in the 
main-menu/basic setting/alarm settings screen, as well as the way event 4 is operating (either 
deviation low/high with/without delay, many adjustments possible). This can be freely adjusted 
at demand, but changes will be overwritten during the initial setup of the Heatmanager. 
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2. SET HARDWARE CONFIGURATION OF 

TIO/DIO MODULES 

 

The r ot at i ng swi t ches on t he modul es must  be set  as f ol l ows (f r om l ef t  t o r i ght ): 
 
Module TIO-1 TIO-2 TIO-3 DIO-4 

Address that 
must be set on 
the rotating 
switch 

0 1 2 0 

Modbus 
communication 
address 

1 2 3 17 

 

 
The TIO/DIO modules only accept the new setting after a power cycle 
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On the side of the TIO/DIO modules you will find a small dipswitch with 8 switches, this must be 
set to the same setting for each module: 38400 bps, 8-bit, no parity, 1 stop-bit and Modbus 
protocol.  

 

 
Use a very small watch-makers screw-driver to change these settings, since these 

very small switches are easily damaged 

 
Below you see the factory default setting: 

 

In the table below you see the needed settings for the Heatmanager Pro. You must adjust these 
settings for all TIO and DIO modules. These settings are all the same for all these modules. 

 

Dipswitch Number 1 2 3 4 5 6 7 8 

Position on on off off on on off off 

 
 

 
The TIO/DIO modules only accept the new setting after a power cycle 
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3. CONNECT TOUCHSCREEN 

3.1 Power supply connector 

The touchscreen must be supplied with 24VDC. This must be connected to the power supply 
connector of the touchscreen. 

 

 
Please regard the polarity of the +24VDC signals!!! 

 

 

 

 

 
The FG (functional ground) must also be connected to the central PE (protective 

earth) connection of the unit. This can prevent damage to the touchscreen in case 
of an electrostatic discharge. 
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3.2 RS-485 communication connector 

Connect the RS-485 communication port (COM2 on the touchscreen) with the 9-pole sub-D 
plug (female) with the first TIO module. 
 

 

To the left you see the 9 pole connector on the side of the touchscreen. To the right you see the 
part of the cable that must be connected to the first TIO. 
 
Note that on the TIO module, you connect: 

 
Brown wire to T/R(A) 3 

White wire to T/R(B) 4 

Green wire to SG 5 

 
The 120ohm bus-termination resistor must be connected between the T/R(A) and T/R(B) 
communication lines on the last module in the communication line, between T/R(A):3 and 
T/R(B):4.  
 
When using a 6 channel Heat Manager configuration with 1 4-channel TIO and 1 2-channel TIO, 
you need to connect the communication cable to the first leftmost TIO (with rotating switch set to 
0) and the bus-termination resistor to the rightmost TIO (with rotating switch set to 1). 
 
When using 3 TIO modules and 1 DIO module, you must connect the communication cable to 
the first leftmost TIO ( with rotating switch set to 0) and the bus-termination resistor to the 
rightmost DIO module (last module on the communication line). 
 
Connect the screen of the cable to the housing of the 9-pole Sub-D plug. 
 
For a GP4201TW/4301TW and 4401T touchscreen you need to make the following internal 
connections inside the 9-pole sub-D plug (female) that will be connected to the COM2 port on 
the touchscreen: 
 
Connect point 1 to 3 
Connect point 2 to 7 
Connect point 4 to 8 
Connect point 6 to 9 

 

 
Watch very carefully when making these interconnections on the 9-pole sub-D 

plug!  



 

Heatmanager Pro Engineering Manual V1.4     Page 17 

 

4. STARTING FOR THE FIRST TIME 

When the Heat Manager starts it will first try to communicate with the first and second TIO 
modules (so they must be connected properly). When this test fails an error screen will appear 
with advice on how to check the problem: 

 
 
 

Here is some advice on what to check when this screen appears: 
 

Check the rotating switch with the TIO address. The left is for the first TIO (channels 1-4) and 
must be 0 (internally converted to Modbus address 1). 
The right one is for the second TIO (channel 5-6 or 5-8 respectively, depending on Heat 
Manager type) and must be 1 (internally converted to Modbus address 2). 
The third TIO (channel 9-12) must be 2 (internally converted to Modbus address 3). 

 
Watch out: when using external signaling modules (DIO modules), the first DIO module must 
ALSO have the rotating switch set to address 0 (internally converted to Modbus address 17). 
The second DIO module must have address 1 (internally converted to Modbus address 18). 
 
Also check the small dip-switches on the side of the TIO and DIO modules (you have to remove 
them from the DIN-rail to check, otherwise you cannot see them).  
Put them in the configuration shown above (this is for setting the communication speed to 
38400bps, no parity, 8 data-bits, 1 stop-bit and Modbus communication protocol). 
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When all these settings are correct you need to check the wiring from the COM2 communication 
port of the touchscreen to the TIO module. It sometimes helps to swap the A and B line (see 
bottom of TIO module backplane). 

 
Make sure there is 24VDC present on the TIO modules. You can check this by looking at the 
green FAIL/RUN light on the TIO/DIO/CT module: this should be continuously on. 

 
Also check if a 120 ohm resistor is present between the A and B communication line on the 
LAST module in the communication line. Otherwise communication errors are possible. 

 
Check the green led indicators on the TIO modules (Rx/Tx), they must flash green. The 
FAIL/RUN light on the TIO modules must be continuously on. 
 
Check that the internal wire bridges inside the 9-pole sub-D plug (female) that will be connected 
to the COM2 port on the touchscreen are present. This is necessary for 
4401T/4301TW/4201TW touchscreens. 

 

 
You need to power-cycle the Heat Manager to recover from this error 
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5. INITIAL SETUP 

When the Heatmanager Pro touchpanel starts for the 1st time you need to select a few options 
to configure it. This screen also shows the current software version, in this case, Rev. 501.000. 
You can also verify it later on the startup screen and on the general information screen 
(accessible from the main menu). 
 

Only execute this procedure when you are familiar with the setup procedure of the  
Heatmanager Pro. Otherwise possible damage to the system and/or  

a dangerous situation can occur. 

 
 

 
First select the language you wish to use: 
 
[ENGLISH]   Use English language 
[GERMAN[   Use German language 
[NEDERLANDS[  Use Dutch language 
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The Heatmanager Pro asks you to confirm if the selection was ok. If not, select No to go back to 

the previous screen. 

 

 
Select the way you wish to operate the programmer of the Heatmanager Pro (this can be 

changed later by the operator in the main-menu\basic settings with all channels in stop mode. 

Confirm the selection and continue to the next screen. 
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Select the number of channels present. 

Note: don’t select 12 channels when you only have a 6 channel Heatmanager Pro with a 

TIO-A (4 channel) and TIO-B (2 channel unit). This will result in a communication failure. 

Only select 12 channels when you are using 3 TIO-A (4 channel) modules. 

Select “Channel 1-6 control/channel 7-12 recorder” to set channel 1-6 for temperature control 

and channel 7-12 for temperature measurement/recording. 

 

Confirm the selection and continue to the next setup screen. 

 
Select the unit of operation, either degrees Celsius [°C] or degrees Fahrenheit [°F]. 

Confirm the selection. 
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Select whether you have a DIO present in the system, that you want to use for alarms. 

Warning: Don’t select DIO module present here if it is not present, because this will cause  

  a communication failure during the setup phase because it assumes it is present  

  in the hardware of the system. You can add it later and re-run this setup from the  

  main-menu. 

 

When you selected not present, the the Heatmanager Pro will start configuring the connected 

TIO/DIO modules.  Otherwise the following screens will appear: 

 
 

Confirm your selection and continue to the next setup screen: 
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Select if you want to use the DIO for either: 

DO1-DO6  Temperature alarm Heatmanager Pro channel 1-6 

Or 

DO4  Temperature alarm (all channels) 

DO7  Broken thermocouple alarm (all channels) 

DO8  Emergency stop signal 

 

 
Confirm your selection and continue to the next setup screen. Depending on the previous DIO 

function selection, one of 2 different screens will appear: 
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In case of DIO for DO1-DO6 temperature alarm: 

 
Select whether the temperature alarm contact signals must be inverted or not. By selecting not 

inverted, all outputs will work as a so-called heat demand signal (contact closed when the 

measured temperature is below the temperature setvalue. 

 
Select continue and the Heatmanager Pro will now start configuring the connected TIO/DIO 

modules. 
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In case of DIO for DO4 temperature alarm (all), DO7 broken thermocouple (all) or DO8 

emergency stop alarm. 

 
Select if you want to invert the emergency stop signal (fail-safe, contact close in safe situation 

and open when activating emergency stop) or not-inverting (non fail-safe, contact open in safe 

situation and closed when activating emergency stop). 

 

 
Select continue and the Heatmanager Pro will now start configuring the connected TIO/DIO 

modules.  
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When all goes well the and the setup is completed the following screen will appear: 

 

 
 
Press the reboot button, the system will now restart 
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The Heatmanager Pro will try to connect with ALL TIO/DIO modules now (not only the 1st) and 
continue to the main menu screen (see the user manual for further operation of the 
Heatmanager Pro and its settings). 

  



 

Heatmanager Pro Engineering Manual V1.4     Page 28 

 

6. BASIC SETTINGS - ADVANCED 

The basic settings advanced section are for functions that can be adjusted by the equipment 
service technician. The normal user/operator of the equipment should refrain from these 
settings because they are dependent on the hardware configuration of the equipment. Please 
consult experienced people before making changes or contact the equipment supplier 
technicians. 
 
Warning: faulty settings in this section can result in equipment damage and/or  
  personal injury, so proceed carefully and test operation afterwards! 
 
The temperature alarms are detected in the TIO temperature control modules, each channel 
has a separate temperature alarm. When the TIO is running it continuously monitors the 
difference between the measured temperature and adjusted temperature alarm setting. When 
an alarm occurs the DIO digital output module will switch a signal that can, in turn, be used for 
i.e. tripping a main switch breaker. All digital outputs can be adjusted in the way they work, in 
case you need inverted signals. 

6.1 Temperature alarm configuration 

In the main-menu/basic settings there is a setting for alarm settings (temperature alarms 

switching via event 4 in the TIO modules, with outputs on an extra DIO digital output module. 

 
 
On this screen you can set the temperature setvalue for the event 4 temperature alarm of each 
channel 1-6 and, when present, channel 7-12 (use the blue button right bottom) 
You can set the event 4 temperature alarm for each segment 1-8. Segment 8 is used in stop-
status (stop segment).. In easy mode only segment 1 and 2 are used. In advanced mode all 
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segments 1-8 are used. Don’t forget to set the event 4 temperature alarm setting for ALL 
segments and ALL channels. 
 
This part describes the configuration of the DIO external digital IO module, as well as the event 
4 alarm configuration (expert function only). 
 
[CONFIG DIO]  Go to the configuration screen of the DIO digital output module (only  
   visible when present in the system and selected in the initial setup) 
[ALARM CONFIG] Go to the configuration screen of the TIO event 4 temperature alarm 

6.2 Configure DIO screen 1 (inverting/not 

inverting/emergency stop) 

 
After pushing the [CONFIG DIO] button the following screen will appear: 

 
 
Inverted/not inverted outputs 
Here you can select whether the DIO outputs must be inverted or not. 
When you invert the outputs, they work in so-called fail-safe mode. This means that the contact 
is closed when no alarm situation is present. Only when the alarm situation occurs, the contact 
will be opened. This can for example be used for using a undervoltage coil in a main-switch for 
switching off the power to heating elements in case a switching relay gets stuck. Sometimes a 
switch is fitted with a trip input signal that can switch the power off. Consult the supplier of the 
switch if it can be fitted with a undervoltage coil/trip input, often this is optional. 
 
Set the number behind the specific output to 0 for non inverting (not fail-safe) and to 1 for 
inverting (fail-safe). 
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Remember emergency stop status 
In the bottom of the screen you see “emergency stop remember status”. Here you can select if 
the emergency stop activated situation must always be automatically reset after a power cycle 
of the Heatmanager Pro. This means that when somebody activated the emergency stop, to for 
example switch off the power to the undervoltage coil in the main-switch (for switching off power 
to the heating element switching relays in case one gets stuck) it will be automatically reset after 
a power cycle of the Heatmanager Pro. 
No means: don’t influence the status, after a power cycle the situation as it was before the 
power cycle comes back 
Yes means: automatically reset the emergency stop back to the situation so the equipment is 
under power and can run again. 
Push the red no or green yes button behind the text to toggle the setting. 
 
Depending on the situation you can adjust the wanted setting. 
 
Default setting for DO1-DO6 temperature alarm CH1-6: 
This is dependent on the choice made in the initial setup procedure. 
 
Default setting for DO4 temperature alarm (all channels), DO7 broken thermocouple (all 
channels) and DO8 emergency stop: 
All channels except DO8 inverted (1=fail-safe) and DO8 emergency stop depending on choice 
made in the initial setup procedure. 
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6.3 Configure DIO screen 2 (output determination depending 

on TIO temperature deviation for separate or all channels) 

With these settings the output configuration, that influences the way the digital outputs are being 
determined depending on each separate channel of the TIO, or an OR function of all TIO 
channels combined, can be set for 2 groups, either DO1-4 and DO5-8 on the DIO. 

 
 
 
DO SIGNAL ASSIGNMENT MODULE ADDRESS 
This value determines if the output must be calculated as an OR function of all TIO channels, or 
connected directly to a specific TIO module. 
 
Set -1 to calculate an OR function of the event from ALL previous TIO channels. 
Set 0 if the output group must be determined from signals of TIO1 (channel 1-4) 
Set 1 if the output group must be determined from signals of TIO2 (channel 5-6 and, if present 
7-8) 
 
DO OUTPUT ASSIGNMENT 
This value determines the actual function that is being used. 
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Default setting for DO1-DO6 temperature alarm CH1-6: 
DO SIGNAL ASSIGNMENT 1-4 set to 0 (TIO1 CH1-4) 
DO OUTPUT ASSIGNMENT 1-4 set to 10 (event 4 temperature alarm for each individual TIO1 
channel 1-4) 
DO SIGNAL ASSIGNMENT 5-8 set to 1 (TIO2 CH5-6 and if present CH7-8) 
DO OUTPUT ASSIGNMENT 5-8 set to 10 (event 4 temperature alarm for each individual TIO2 
channel 5-6 and if present 7-8) 
 
Default setting for DO4 temperature alarm (all channels), DO7 broken thermocouple (all 
channels) and DO8 emergency stop: 
DO SIGNAL ASSIGNMENT 1-4 set to -1 (OR function of all TIO1/TIO2 channels CH1-6 and, if 
present CH7-8) 
DO OUTPUT ASSIGNMENT 1-4 set to 2 (DO1 event 1 comprehensive output, DO2 event 2 
comprehensive output, DO3 event 3 comprehensive output, DO4 event 4 temperature alarm 
comprehensive output). 
So digital output DO4 is driven by an OR function of all previous TIO1/TIO2 channels. If one of 
the TIO channels gets a temperature alarm (event 4) this DO4 output is activated. 
 
DO SIGNAL ASSIGNMENT 5-8 set to -1 (OR function of all TIO1/TIO2 channels CH1-6 and, if 
present CH7-8) 
DO OUTPUT ASSIGNMENT 5-8 set to 13 (DO5 temperature rise completion, DO6 HBA (heater 
break alarm) comprehensive output, DO7 Burnout state comprehensive output, DO8 manual 
output (this one is being controlled by the software to drive the emergency stop output). 
 
Please note, that burnout state means an open thermocouple 
 
Please note, that comprehensive output means that it is an OR function of all the TIO channels 
present in the system. 
 
So if you leave one of the thermocouples of an unused channel open (not connected) 
you will still get an unwanted thermocouple break alarm on DO7!!!! Insert bridged 
thermocouples in the channels that are not being used!!! 
 
On the following pages you will find parts of the RKC TIO manual, that describes all possible 
settings for the DO OUTPUT ASSIGNMENT. When you push the [INFO] button you get a short 
hand version of this information. 
 
Please note that you can make manual changes to the configuration, but after running an 
initial setup procedure these are overwritten again, so after finishing the procedure, they 
must be set again by hand afterwards. Therefore it is important to write manual changes 
down and documented with the equipment, so they are not lost.  
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DO OUTPUT ASSIGNMENT SETTINGS OF THE DIO MODULE (excerpt of engineering data 
setting items for the DIO module, RKC SRZ manual, detailed version) 

 
 
Red marked: default setting for DO1-DO6 temperature alarm CH1-4 on TIO1 and CH5-6 on 
TIO2. Controlled by the adjustable temperature alarm event 4 (settable in basic setttings/alarm 
settings). 
 
Green marked: default setting for DO4 temperature alarm (all channels), DO7 broken 
thermocouple (all channels) and DO8 emergency stop. 
Extra focus on orange marking, these channels are actually used when setting the green 
settings. 
DO4 is the temperature alarm comprehensive, the OR function of all TIO channels event 4 
alarm (settable in basic settings/alarm settings).  
DO7 is the alarm when one of the channels of the TIO’s has an open thermocouple. Insert 
bridged thermocouples in unused channels, otherwise you get an unwanted alarm here. 
DO8 is the output for the emergency stop signal, this signal is driven from the software inside 
the Heatmanager Pro and you control it in the main-menu/activate emergency stop screen. 
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6.4 Temperature alarm (event 4) configuration 

 
 
On this screen you can adjust the way the temperature alarm (event 4 in the TIO module) is 
functioning. For each channel you can set: 
 
EVENT 4 TYPE (YELLOW):  
This is the way the event works, see the shorthand table in white to the right for assistance 
(details will follow on the next page(s). The default setting that is set in the initial setting 
procedure is 1: deviation high on setvalue monitor (SVmon), the actual setvalue that is currently 
being used by the TIO module. When a measured temperature exceeds the setvalue by the 
amount set in the main-menu/basic settings/alarm settings value, and is outside the diffgap for a 
time set in delay, the event 4 temperature alarm signal is activated. 
 
DIFFGAP: (degrees C or F) 
Differential gap, hysteresis in degrees C (or F) on the temperature measurement, to prevent the 
event 4 alarm to “jitter” with small emperature variations. This is set to 0 in the initial setting 
procedure. 
 
DELAY: (seconds) 
When the temperature deviation is active and remains active during the amount of time in 
seconds set here, the event 4 temperature alarm signal is generated. 
 
The default setting for event 4 type that is being written to the TIOs in the initial setup is 
1: deviation high on setvalue monitor, the actual setvalue (SVmon). So when the 
measured temperature exceeds the actual setvalue by the amount set in the main-
menu/basic settings/alarm settings screen the event 4 signal (temperature alarm) is 
generated, after a delay time set in delay (green, sec). There is a hysteresis on the 
temperature measurement set in the differential gap (diffgap). Both delay and diffgap are 
set to 0 by default in the initial setup procedure. 
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If you change values for type, diffgap and delay are set back to respectively 1, 0 and 0 for 
each channels during an initial setup procedure. So write them down and store these 
values with the equipment so they can be adjusted manually.   
 
Here is an overview of the settings that are possible for the event 4 temperature alarm types. 
This is an excerpt from the RKC SRZ TIO engineering parameters, detailed section. 
Red=default setting in Heatmanager Pro. 

 
Please note, that by setting the type to 1: deviation high (SVmon), and inverting the 
digital outputs on the DIO (setting 1 for invert), the output will actually work as a 
deviation low signal that can be used for i.e. burner heat demand (HD) signal control. 
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Here is an schematic overview of how each event type actually works: 
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APPENDIX A. Passwords 

Level 1: user 

Level 2: master 

Level 10: reinit 

Level 14: 123 

Level 15: cascade 

 

Note that sometimes you need to use CAPS (upper case) characters when it doesn’t work the 

1st time. 
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APPENDIX B. Re-run the setup 

 
Only execute this procedure when you are familiar with the setup procedure of the  

Heatmanager Pro otherwise possible damage to the system  
and/or a dangerous situation can occur. 

 
 

When the Heatmanager Pro starts up, it always checks if the TIO units are configured, if not it 
will automatically restart the setup procedure. 
 
You can also invoke this procedure manually when you installed a new (or repaired) TIO 
module. 
 
Please note, that the setup procedure only writes the values that differ from the default 
values that are inside the TIO module when they left the factory. It is advisable to preload 
the default values from a brand new working TIO module first into a repaired TIO module, 
BEFORE, running the setup. The RKC COM-K2 tool can be used for that (contact supplier 
for a COM-K2 tool). 
 
Restart the setup from the main menu by pushing a few seconds on the left top of the main 
menu screen. A password of level 10 (or higher) is needed. 
 

 
 
Press the yes button and the setup will be started. 
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APPENDIX C. Assign IP address to the 

touchscreen 

The touchscreen settings can be changed during operation by entering the touchscreen offline 
mode. Password level 15 is used (use caps for large capitals). Enter 15 for the system 
password. 
 
This can be done by either pressing the upper right then the bottom left corner, or the upper left 
and then bottom right corner. Note that you need to push –inside- the black rectangle, but just 
on the edges of the corners. You need to push in a rapid “click-click way”, with finger (2) just 
after the finger that pushes (1). You must not push both fingers together, but –just- after 
another. 
  

 

The menu bar will now appear on the bottom or top of the screen: now immediately stop 
pushing, or it disappears again. Press the “Offline” button to enter the System menu. 

 

Go to the Touchscreen mode and touch “Main Unit Settings”. Now press “Ethernet Settings”: 
this will show the IP configuration screen.  
Press on the corresponding fields to bring up the keyboard and fill in the desired values. 
 

 

Configure your touchscreen by using 
the following settings (example shown 
with other addresses) 
 
 
IP-Address: 10.0.10.210 
Subnet Mask: 255.255.255.0 
Port: 8000 
Gateway: 10.0.10.254 
 
Your new settings will automatically be 
saved  when you press enter. 
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Now press “Exit” to terminate the offline mode and restart the touchscreen, the touchscreen can 
now be accessed at the IP address that is entered. 

 
Please make sure that you don’t set the same IP addresses inside a network, this 

will cause IP conflicts and the communication will not work.  

Here is a list of IP settings for the master and the slave(s). The subnet mask is 255.255.255.0 
for both master+slaves. The gateway must be 10.0.10.254 for the master+slaves. 
 
  IP address  
Master:  10.0.10.210 
Slave 1: 10.0.10.211 
Slave 2: 10.0.10.212 
Slave 3: 10.0.10.213 
Slave 4: 10.0.10.214 
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APPENDIX D. Frequently asked questions and 

help with common problems 

D.1 Problem with connection of the hardware 

Many problems are caused by external circumstances of bad electrical connections. First check 
power supplies (multimeter, measure phase-phase 3x, phase-neutral phase-earth and 24VDC). 
Also check the cables visually and inspect if there is no damage (i.e. molten cables because of 
heat). 
 
Disconnect the touchscreen from the RKC TIO/DIO module(s) when there can be a problem 
that was caused by the main power supply. 
 
Check very carefully, the thickness of the installed cabling, especially the neutral. When the 
neutral fails 400VAC will come directly on the 230VAC power supplies. Because of this they can 
react strange or become damaged, but at first it doesn’t seem that way. 
 
Disconnect the main power supply from the system (or disconnect the power cable). First 
measure with the ohmmeter (multimeter) between phases L1, L2 and L3. L1, L2 and L3 with the 
neutral and L1, L2, L3 with the protective earth (PE). 
When all is ok you can reconnect the main power supply. 
 
The voltages between the phases L1, L2 and L3 must be 400VAC. Disconnect the power to the 
24VDC power supply if this is not the case (to prevent damage). 
 
Check the voltage between the phases L1, L2, L3 and the neutral, this must be 240VAC. Don’t 
switch the equipment on if this is not the case. 
 
Always inspect visually the neutral if it is not brown of color instead of blue 
(overheating/overload). 
 
Also check the voltage between the phases L1, L2, L3 and protective earth (PE), this must also 
be 230VAC, otherwise the protective earth wire is molten/not connected. When this is the case 
inspect the cable visually for faults.  
 
When all power supply voltages are ok you can switch power on the 24VDC power supply 
(230VAC) and check if the input is 230VAC between the phase and neutral and 230VAC 
between the phase and protective earth (PE). Check if the output of the 24VDC power supply is 
24VDC. 
You can also check the AC ripple voltage on the 24VDC output. This must be millivolts, 
otherwise the power supply is damaged and must be replaced. 
 
When all power supplies are ok, you can switch on the power to the touchscreen and RKC 
TIO/DIO temperature modules. 
 
Inspect carefully what happens during startup. Look for a grey warning message in the touch 
screen or flashing lights/red lights on the TIO/DIO modules. 
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Check if the RX/TX light on the TIO/DIO modules are flashing continuously. 
Also use your nose to smell for burnt electronics. 

D.2 Communication failure TIO/DIO 

Symptoms: communication does not start, gray warning message on the screen. RX/TX lights 

on the TIO/DIO modules don’t flash. 

 
 

Sometimes this alarm comes only 1 time, because of external noise on the communication 

signals. But if the problem is continuously present you need to investigate the system. 

The most common cause of this alarm is a problem with the cabling between the touchscreen 

and the TIO/DIO module(s). 

Check the bridge wires on the communication port of the touch screen. Also check the polarity 

of the A/B signals. Sometimes these signals are changed. Also see chapter 1: communication 

cabling. 

More difficult problems are the ones that are not present all the time and happen sporadically. 

This can be caused by: 

 A faulty 24VDC power supply to the touchscreen and TIO/DIO module(s). Check and 

replace when in doubt. 

 A bad communication cable termination resistor of 120ohm. This must be placed at the 

end of the communication line between the A and B signal. Also check chapter 1 for 

more information. 

 Sometimes the communication cabling is damaged internally because of heat (not 

visible on the outside). We suggest Lapp Unitronic bus LD 2x2x0.22mm2, article 
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number 2170204. This is special 120ohm impedance corrected Modbus communication 

cabling. It can be ordered by meter from the German company Conrad. 

 Bad earthing of the system. Check with a Megger if the earthing of the installation is still 

sufficient. 

When you checked all these items and still could not find a problem, the problem can be caused 

by a faulty communication port on either the touchscreen and/or the TIO/DIO module(s). Check 

the RX/TX lights on the TIO/DIO modules for an indication. 

Only replace the touchscreen and/or TIO/DIO module(s) when you are sure there is no short 

circuit, otherwise you immediately damage the new equipment and still have the problem. 

D.3 I selected by mistake an extra TIO module in the setup 

and now the system continuously gives a communication 

error, how to get out of this hang-up? 

The the initround is started with a 12 channel system (iso 6 channel system), and only a TIO-A 
(4ch) and TIO-B (2 channel) system is present. The Heatmanager Pro detects this during the 
initround and gives a error message: 
 
When the communication error screen shows up, push for more than 1 second on the restart 
indicator: with this you will force a new re-init procedure. Now select the proper number of 
channels. 
 

D.4 One of my TIO or DIO modules broke down and I need to 

replace them, what should I do, and in what order? 

- Power down the Heatmanager Pro touchscreen and its TIO/DIO modules completely. 
- Make sure you write down the exact serial numbers on the side of the module you wish to 

replace. E.g. Put them on a copier so you can use it for reference. 
- Make sure you get a replacement type with exactly the same letter and number 

combination! 

- Make sure that you set the round address switch and the small dipswitches on the side of 
the module exactly the same as the settings on the broken module. 

- Click the new module in the system and start the Heatmanager Pro. 
- At startup, the Heatmanager Pro will see if the TIO module needs configuration. Please note 

that this is only done for TIO modules, but not for DIO modules, you need to re-init them 
manually from the setup screen. 

- When the Heat Manager detects a TIO module that is not configured, it will automatically 
invoke a new setup procedure (see the previous chapters for this). 

 

 
DIO digital output external signaling modules must be manually re-initialized after 

replacement. There is no configuration detection.   
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D.5 I don’t know what went wrong with the 

setup/configuration and I wish to reset the touchscreen back 

to its factory defaults. 

 
Only proceed with this procedure if you are 100% sure about this, all stored 

settings, heating profiles and data logging inside the touchscreen (except the 
stored CSV files on the usb stick) will be erased from the backup memory. When 
this procedure is executed in the wrong order a re-load of the touchscreen at the 

supplier may be necessary 

 
First we need to get the touchscreen in the offline mode, this is not easy. For this you need to 
be in the main menu and push the corners of the screen, but just inside the black square, 
intermittently. If you see a gray bar appear: STOP, don’t push anywhere anymore! You need 
to push the screen intermittently (first push 1 and quickly after that 2), so don’t push both fingers 
at the same time. 
 

 
 
Now follow these steps after the gray bar appears, exactly in this order: 
1. Push Offline and enter the level 15 password 
2. Enter system password: 15 + enter 
3. Push the right top arrow until the “Initial” appears in the middle top of the screen 
4. Push “Initial” 
5. Push only “Initialize Backup SRAM” (and nothing else, otherwise a re-load at the 

supplier is necessary!!!) 
6. Enter system password: 15 + enter 
7. Push Start 
8. Push Yes (if you are sure about this) 
9. Push Close 
10. Push Exit 
11. Push Yes 

 
The touchscreen will now restart in the factory default state. You can now perform a clean 
setup. To be 100% sure and also perform a re-init of the TIO modules. 
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D.6 Temperature measurement input damaged: measures 

either high or low (0) value 

The temperature measurement inputs on the TIO modules are sensitive inputs that measure the 

millivolts coming from the thermocouples. 

Sometimes these inputs can get damaged if somebody touches the signals with a welding rod. 

What can also happen, is that the Tau device for installing thermocouples on a workpiece, 

discharges over the thermocouple cables.  

CasCade has specially developed filters, called Tau filters, to prevent this. This can be 

supplied optionally, if desired. 

Bad connection:  

When there is a problem with the internal connection of a thermocouple, it can measure a very 

high value. Try to bridge the input, normally it should measure ambient temperature, but if 

nothing happens: try to short the input directly on the TIO input signal connector (see chapter 1 

for the pinout). If you bridge the signal directly on the TIO, and you still measure a high 

temperature measurement, there is something wrong with the input signal and the module must 

be replaced/repaired. 

 

Discharge/too high voltage, on the input signal 

When the input gets damaged because of a Tau unit/welding rod discharge, it is often visible by 

a value of 0 all the time on the input. In certain cases the TIO was able to protect the input, this 

is visible by slowly flashing lights on the TIO. It can also be that a led on the TIO is red. 

Connect a thermocouple calibrator to the input and check a number of measurements, if the 

value remains on 0 the input is damaged and the TIO module must be replaced/repaired. 
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D.7 Temperature measurement deviation 

This problem can be caused by: 

 Wrong thermocouple compensation cable/thermocouple wire used. Use the correct type 

of cable with the correct type of thermocouple. In case of the Heatmanager Pro this is  

type K. 

 Temperature measurement goes lower when the temperature increases: thermocouple 

and/or thermocouple wire polarity reversed. Please note, that a thermocouple are two 

different metals and the compensation is also acting as those same metals with 

mV/degree indication. Therefore you can only extend thermocouples/thermocouple wires 

with correct compensation cable for that specific thermocouple type. See the table below 

for an overview of types, polarities and different country color coding. 

 
 

 The thermocouple compensation cable is reversed in polarity on –both- the TIO and 

thermocouple side. Now the temperature measurement seems to be ok at ambient 

temperature, but as the temperature rises the deviation becomes bigger. Check with a 

thermocouple simulator, set to various temperature values, when in doubt. Als check on 

both the TIO and thermocouple side, if the compensation cable is connected correctly 

with regard to thermocouple polarity. Some thermocouple simulators must have the 

thermocouple break detection switched off in order to get a correct reading on the 

TIO module. 

 Sometimes there is a continuous or short lived short-circuit in the thermocouple cabling 

(or internally in the thermocouple). It can also be dependent on temperature changes of 

the materials, causing bad contacts on the thermocouple placed with the Tau unit. When 

in doubt, check with a thermocouple simulator and replace the thermocouple if 

necessary. Also check if there is no short circuit between the thermocouple and 

the heating element. 
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D.8 Temperature control not ok, too much under/overshoot. 

This is often caused by placing the thermocouple sensors in the wrong position and/or wrong 
PID temperature controller setttings. 
 
The standard PID settings are P=11.0C I=180s and D=20s, but these can vary if you have 
different conditions than with the process that was used to determine these standard settings. A 
certain set of PID settings can only be used in another situation if the radio of heating 
power/mass is equal. 
 
It is also that heating with solid state heating relays is preferable over electromechanical relay 
contacts, because the control cycletime with a solid state relay, is much shorter than with 
electromechanical relays (quick reaction to temperature deviation). 
 
Another cause of a too slow reacting process, is a very thick thermocouple with a lot of mass 
that follows the process temperature too slow. A thinner sensor can give an improvement when 
this is the case. 
 
When in doubt, check the temperature measurements with a thermocouple simulator (adjusted 
to the correct thermocouple type and, when possible, with a switched off thermocouple break 
detection) and an extra thermocouple with a separate measurement in the same area of the 
control thermocouple. 
 
Check if the thermocouple is not touching the heating element, otherwise the temperature of the 
heating element, instead of the workpiece, is being controlled. 
 
When you continuously see the same absolute deviation in temperature, the deviation can be 
corrected by using a PVbias. We strongly advise against this, but it can be set in the main-
menu/basic settings/calibration settings. After re-init and during initial initialisation phase of the 
Heatmanager Pro, these settings will be set back to 0. Also note that a problem can also occur if 
the PVbias is not set to 0, but needs to be set back to 0. This can be verified by using a 
thermocouple simulator (with, when possible, switched off thermocouple break detection). 
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D.9 Electromechanical relays switch too fast 

This is caused by setting a too fast cycle time for the heating control outputs. The default setting 

for electromechanical relays is 10.0s and for solid state relays 2.0s. You can change this in the 

main-menu/basic settings/PID settings screen. 

D.10 Am I using the latest software version 

Updates are constantly being made to improve the Heatmanager Pro. You can check the 

Heatmanager Pro software version on the startup screen and on the main-menu/general 

information screen. 

 

This screen varies a little bit in layout, you need to look for the 6 digit number with 3 digits 

behind the dot and compare that to the V5xy version of this document. 
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D.11 I made changes to the TIO/DIO modules and don’t trust 

these settings anymore. How to go back to the default 

settings for the TIO/DIO modules. 

The COM-K2 configuration tool (available from your supplier) is an interface between a normal 

windows based PC and the so-called “loader port” on the left-top front of a TIO/DIO module. All 

parameters of the module (except the communication address and settings) can be checked 

and adjusted.  

1. Put the the black connector in the loader port of the TIO/DIO on the left-top front of a 

TIO/DIO module and into the USB port of your laptop (always use exactly the same 

USB port, because windows maps the same COM port on the same USB port). 
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1. Start the WinUciRb application (download on this page: 

http://www.rkcinst.co.jp/english/soft/index.asp) 

  

    

You can also download the windows driver for the COM-K2 on this page: 

 

  

http://www.rkcinst.co.jp/english/soft/index.asp
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2. Choose direct mode 

 
 

3. Choose the correct comport on which Windows mapped the COM-K2 interface (see 

device manager-hardware, Win10: click on searching in windows magnifier glass en type 

in device manager) And click ok 

4.  

 
 

5. The loader port communication will now start the the following screen will appear, first go 

to “Operation” to see if the TIO is in RUN mode. Note: switch to stop to enable setup 

of engineering parameters. In STOP mode all control is off, don’t forget to put it 

back to running (or restart touchscreen) to enable control again. 
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6. This is how to set the TIO to STOP mode (so the engineering parameters can be 

configured), from the operation screen, select STOP and push on [SELECTING]. Only 

when you push [SELECTING] it will write 1x a parameter to the TIO. By pushing 

[POLLING] it will read 1x from the module. Continuous read/write is not possible, 

only 1x read (polling) and 1x write (selecting). Sometimes this can be confusing at 

first. When the TIO is in STOP mode you can configure the engineering items. Don’t 

forget to put it back to RUN mode otherwise normal control is not possible.  

 

 
WARNING: Be cautious when modifying engineering settings, since damage and/or an 

unsafe situation can occur.  

The initround only writes parameters that differ from the original factory settings, so NOT 

ALL parameters. When in doubt of certain parameters: reload the TIO with the COM-K2 

tool with a .CSV file taken from a fresh new module out of the box and load that in the 

suspicious one, after that, perform a re-init by the  touchscreen. Then you are back to a 

proper factory default init that has been tested. 
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In order to quickly configure a TIO/DIO back to its original factory default settings, you can either 

use a configuration CSV file supplied by your supplier (use Read file (file->pc)) or create your 

own from a brand new TIO/DIO module (use create file (controller->file)). 

Here is the procedure on how to load a configuration CSV file into the TIO/DIO module, the 

screendumps are an example for a RB controller, but for the TIO the procedure is the same. 

 

 

Choose the file that you received from the suppler, or made yourself. And push open. 
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Choose File\All set (pc->controller) 

 

You get this warning: 

 

Push OK and the tool will write all the settings from the CSV file tot the TIO/DIO module. 

Reconnect the touchscreen to the TIO/DIOs and restart. Now the touchscreen sees that the TIO 

is reset and automatically restarts the setup procedure. In case of a DIO: re-invoke the re-init 

procedure yourself by pushing in the left-top cornet of the main menu for a few seconds (with all 

channels stopped). 
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D.12 The touchscreen does not correctly react to the position 

where I press 

This can be re-calibrated. Go to the offline screen by pushing continuously and intermittently 

left-bottom/right-top corners of the screen. At a certain time a grey bar will appear, stop pushing 

immediately. 

 
In this grey bar you see [Offline] and [Reset], push the [Offline] button. Offline password is 

cascade. 

 

In the top of the screen you will see [Home], [Main Unit] and [Peripheral] and an arrow to the 

right of it. Push the right arrow. 

Now you see [Password], [Initial] and [Maintenance], push [Maintenance] 

Select [Calibration]. 

 

Now you take a pen with a plastic/soft tip and push as exact as possible in the middle of the 

crosses that are shown by the screen. Don’t use your fingers, that is not exact enough. 

 

Push [Exit] and [Yes], the touchscreen will restart. 
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APPENDIX E. Notes 

 
 
 
 

 


