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1 Features 
 

 Supports 2x Radio and 2x Wirebound Bi-Di Transmitter Handsets  
 
 Rugged Bluetooth wireless technology for safe efficient bi-directional data 

transfer 
 

 Designed for high vibration, shock and temperature applications 
 
 Two Failsafe ‘Safety Relay’ Outputs 
 
 Opto-isolated CANopen interface with configurable CAN Speed / Node-ID 

 
 DIN Rail or screw down module fixing 

 
 Status LED’s:  

o Module Power 
o Safety Relay 1 + 2 State 
o CANbus I/F Power 
o CANbus Operational Mode ‘Online’ 
o Handsets Online (4off) 
o Bluetooth ‘connected/activity’ 
o CPU Watchdog Healthy (flashing) 
o Ethernet Link + Speed 
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2 Operation 
 
This section describes the operation and features of the MK2 Machine Radio Receiver (Part No. 
C515184) it is designed for transmitting and receiving information to and from the radio and 
wirebound handsets and the IPC computer. It supports 2x radio type handsets (1x Left Hand, 1x Right 
Hand) and 2x wirebound handsets. The power-up sequence is shown below – Note: The handsets 
may come online before the CAN starts or vice-versa, this is dependent upon system timing (boot-up 
times of the IPC and Radio Receiver, whether radio handsets were already powered on etc.). This is 
normal. 
 
 

2.1 Power-up Initialisation & CPU Watchdog 
 
When power is applied to the module (Connector X1), the software initialisation 
takes approximately 15 seconds before the CPU Watchdog (WDOG) RED LED 
starts to flash at a rate of 10Hz; This indicates that the software is running OK and 
continues to flash during correct operation, failure to flash due to a severe 
hardware/software fault, is detected in less than 1 second and causes an 
automatic hardware reset of the CPU and the safety relays to de-energise. 
 
 

2.2 Automatic Testing of the Safety Relays 
 
At this point an automatic test on the operation of both of the Safety Relays takes place – This is 
apparent by each of the relays toggling on/off while the CPU monitors for correct relay operation. 
 
 

2.3 CAN Online 
 
After the “Power Up” tests complete, the module sends a single “Bootup” message on the CANbus. 
The Eickhoff IPC computer then sets the CAN state “Pre-Operational” then to “Operational” this 

causes the module to send all of its current data values via the CANbus. 
The YELLOW ‘OK’ LED adjacent to connector X2, indicates that the CAN 
is now ‘Operational’ while the GREEN ‘PWR’ LED shows the presence of 
the 24Vdc supply for the opto-isolated CAN interface. 
 
 

 

2.4 Handsets Online 
 
Assuming the power-up tests are good, the unit then looks for connected handsets. It 
allows 20 seconds after the relay tests for handsets to connect up and respond back. 
Any that are discovered are continuously polled for their data and the corresponding 
YELLOW online LED is illuminated together with its online status bit in the CAN 
message. 
 
 Any handset not found during this initial scan will not subsequently come ‘online’ even if 
connected/powered-up at a later time, this prevents the mode of control changing during operation.  
 

 
When a Bluetooth connection is made from a radio handset the BLUE LED is 
illuminated, this flashes as data is transferred. The TNC antenna connector X4 
connects to the 2.4GHz antenna (C514118) via a certified Ex ‘i’ RF coupler and Ex ‘d’ 
FLP bushing. 
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Connector X3 is the interface to the two Intrinsically Safe Wirebound Handsets via a suitable barrier 
(eg: Eickhoff C513360) 
 
 
 
 
 
 
 
A handset remains online as long as the unit continues to receive good packets from the handset. If 
no good packets are received for a time period > 1 second, then the handset is assumed ‘offline’ and 
the corresponding online bit is reset in the CAN message and also both of the Safety Relays are de-
energised. The IPC control computer acts on this by putting the machine into a safe state. 
 
 

2.5 Safety Relays 
 
If any of the power-up tests fail, the error is reported on the CANbus and 
the Safety Relays remain de-energised, no operation can be performed. 
Two YELLOW LED’s ‘R1’ and ‘R2’ indicate the status of the two safety 
relays (LED ON = Energised = Healthy) and the adjacent GREEN power 
‘PWR’ LED indicates presence of the modules 12Vdc supply on 
connector X1. 
 
The Safety Relay operation is shown below –  
 

RELAY 1  [ON] = (handset scan complete) AND (CANbus ‘Operational’) 
[OFF] = (Safety Relay 1 ‘power-up’ test failed)  

OR (Safety Relay 1 readback error) 
OR (Safety Relay 2 readback error) 
OR (CAN ‘offline’) 
OR (any detected handset goes ‘offline’)  
OR (duplicate handset detected) 

 
RELAY 2  [ON] = (handset scan complete) 

[OFF] = (Safety Relay 2 ‘power-up’ test failed)  
OR (Safety Relay 2 readback error) 
OR (any detected handset goes ‘offline’)  
OR (any handset Red ‘ALL Stop’ button pressed) 
OR (Free-fall or Inactivity detected on Radio Handset) 

 
 
Any handset that goes offline because of switching off, disconnection, or radio handsets going out of 
operational range causes both of the safety relays 1 + 2 to de-energise and a message to be 
transmitted on the CANbus indicating which handset is offline. The IPC reacts by stopping all motors 
and the machine is put into a safe state. 
 
 

2.6 Ethernet Connection 
 
The module also has an Ethernet RJ45 connector X5; this is used when configuring and 
updating the software. The two USB-A connectors underneath it are for possible future 
use along with the RS232/485/422 connector X6.  
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3 Electrical Connections 
 
 
Front panel connectors X1, X2, X3 and X6 are Phoenix Contact COMBICON type –  
X1, X2 and X3 plug type MSTB2.5/5-STF-5.08 and X6 plug type MSTB2.5/8-STF-5.08 (supplied) 
 
NOTE: Pin 1 of the COMBICON connectors are marked by a ‘black dot’ on the front panel label 
(X1+X6 pin 1 is on the right, X2+X3 pin 1 is on the left when viewed from the front) 
 
 
 
Connector X1 - PSU + Safety Relays 

Pin  Function 

    
X1-1  12Vdc Supply I/P (10--30V) 
X1-2  0V Supply 
X1-3  Safety Relay 2 Contact 
X1-4  Safety Relay 1+2 Common 
X1-5  Safety Relay 1 Contact 

    
Connector Coded at Key Position 1 + 4 
 
 
 
 
Connector X2 - CANbus Interface 

Pin  Function 

    
X2-1  0V Supply 
X2-2  CAN-L 
X2-3  Screen 
X2-4  CAN-H 
X2-5  24Vdc Supply I/P (10--30V) 

    
Connector Coded at Key Position 2 + 3 
 
 
 

 
 

Connector X3 - Wire-Bound Transmitters 

Pin  Function 

    
X3-1  0V Supply 
X3-2  TX-LH 
X3-3  TX-RH 
X3-4  RX-LHRH 
X3-5  12Vdc Supply I/P (+/- 10%) 

    
Connector Coded at Key Position 1 + 5 

 
 
 
 

Connector X1 accepts the supply input 
for the module, when at 12VDC this 
amounts to approx. 300mA 
 
The safety relay contacts are volt-free 
normally open types, which close when 
the system is healthy. They share a 
common pin X1-4 and the pin-out is 
backwards compatible with MK1 
Receivers which have only 1 relay 
contact. 

Connector X2 is the CANbus interface. 
This port is opto-isolated and therefore, 
in addition to the CAN-H and CAN-L 
bus connections, requires a supply of 
typically 24Vdc (Range 10--30V) at 
approx. 50mA The CANbus should be 
terminated at both ends with 120R 
resistors across CAN-H and CAN-L 
lines. 
 
The Screen pin is internally connected 
to the EMC shielding inside the plastic 
enclosure. It should be connected to 
the CANbus cable screening and 
Grounded. 

Connector X3 is the interface to the 
Wirebound handsets. A suitable barrier 
is required between these connections 
and the Intrinsically Safe Handsets 
(e.g. - Eickhoff C513360)  
 
There are separate TX lines for Left 
and Right handsets; the RX line is 
common to both. 
 
The 12V supply input requires approx. 
5mA for the RX opto-isolator. 
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Connector X4 - TNC ANTENNA SOCKET 
 

 
 
 
 
 

Connector X5 – Ethernet + Dual USB Host

Pin  Function 

    
    X5-TOP (RJ45)  10/100 Ethernet Port 
    X5-Middle  USB Host Port 1 
    X5-Bottom  USB Host Port 2 

  
 

 
 
 
 

Connector X6 – RS232/485/422 Serial Port

Pin  Function 

    
    X6-1  0V Supply / Data Common 

    X6-2  RS485/422 Data TX/RX + 
    X6-3  RS485/422 Data TX/RX - 
    X6-4  RS422 Data RX + 
    X6-5  RS422 Data RX - 
    X6-6  RS232 TXD 
    X6-7  RS232 RXD 
    X6-8  12Vdc Supply I/P (10–30V) 
  
Connector Coded at Key Position n/a 

 
 
 
 
 
 

4 Installation 
 

 See connection details in previous section for wiring information. 

 This equipment must only be installed, replaced or maintained by suitably trained 
competent personnel and in accordance with all appropriate international, national and 
local codes of practice and site regulations. 

 The operators should be trained in the safe use of the equipment, such that operational 
hazards arising from misuse are avoided. 

 

Connector X4 is the TNC Antenna 
socket. It connects to the external 
2.4GHz antenna via a suitably certified 
RF coupler and Ex ‘d’ FLP bushing 

Connector X5 is a ganged RJ45 over 
Dual USB-A style with integral LEDs 
for the Ethernet port (Yellow = Link / 
Green = 100). 
 
The RJ45 Ethernet port is currently 
used for configuration and firmware 
updates. 
 
The dual USB Host ports are provided 
for possible future use and are 
currently unused. 

Connector X6 provides an opto-
isolated Serial communications port for 
possible future use, but is currently 
unused (no connections are required to 
this port)
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5 Configuration Settings 
 

5.1 CAN Node Address 
 
The CAN Node-ID 32 = 0x20 (hex) is assigned to the Command Receiver as default and is 
set to this value ex works. This base ID (default = 0x20) can be changed, if required, on the 
receiver’s web page http://192.168.0.205/ viewed using Internet Explorer (or other web 
browser). The Node-ID can be modified by means of the rotary hex switch (default = 0) 
located on the MK2 receiver front plate. The value set on this switch is added to the default 
(base) ID to calculate the actual Node-ID e.g.: 

  
Rotary switch setting:   “B”     

 
 Node-ID = 0x20 (base) + 0x0B (switch) = 0x2B (hex) = 43 (dec.)  

 
 

 

 

 

Any Node-ID in the range 0x01 – 0x7F (1 to 127 dec) may be configured. 

 

 

 

 

 

5.2 CAN Speed 

The default bit rate of the CAN interface is set to 125Kbps ex works. If necessary, the bit rate 
can be also changed on the receiver’s ‘settings’ web page, this is reached by following the 
[Click here to change settings] link on the home web page (see above) 

Settings possible: 10K, 20K, 50K, 100K, 125K, 250K, 500K, 800K, 1Mbps 
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6 Updating the Radio Receiver Software 
 
The software in the Radio Receiver is updated using FTP via the Ethernet port on the front of the unit 
 

1. Get a copy of Mozilla Filezilla from here 
(http://filezilla-project.org/) 

 
2. Install and launch Filezilla 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Enter the IP address you require into the Host: textbox (default is 192.168.0.205) 
4. Enter root into the Username: textbox 
5. Enter CSL into the Password: textbox 
6. Then click Quickconnect 
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7. Next select image.bin from your local PC (panel on the left) and drag it to the 
/ directory on the Radio Receiver, as shown by the arrow above.  This will 
copy the new software to the device. 
Ensure that the power is not removed to the device at this stage. 

 
8. Next shut down and exit Filezilla, this will make the Radio Receiver reboot 

itself after it has completed saving the program. The new Software will now be 
running...  
Again do not power down the device, just exit out of Filezilla and wait 
until the Radio Receiver reboots itself. 

 
9. View the receiver’s web page http://192.168.0.205/ with Internet Explorer (or 

other web browser) to verify that the software version has been updated to the 
correct version. Fit a new software version 
label to the unit in the space provided.  
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7 Maintenance 
 

No routine maintenance is required. If the antenna connected to this equipment becomes 
damaged in use then it should be replaced by the manufacturers approved spare part. 

If the unit becomes faulty then it should be returned it to the factory for repair; there are no 
user serviceable parts or fuses inside. 

 

8 Mechanical Details 
All values are approximate 

Height   75mm 

Width   150mm 

Depth (off DIN rail) 120mm 

Weight  550g 

 

9 Environmental 
 

Operating Temperature 0°C…+70°C 

Storage Temperature -20°C…+50°C 

Humidity   0…95% RH, non-condensing 

Shock    30g over 18ms 

Vibration   5g at 5-500Hz, 0.15mm, 3 axis, 1 octave/min. 

Ingress Protection  IP20 

 

Internal PCB’s are conformal coated to protect against humidity induced damage. 
Components where necessary have additional shock and vibration protection provided with 
the use of silicone adhesive. 

 

 

10 Waste Removal Information 
 

The electronic equipment within must not be treated as general waste. By ensuring that 
this product is disposed of correctly you will be helping to prevent potentially negative 
consequences for the environment and human health, which could otherwise be caused 
by incorrect waste handling of this product. For more detailed information about the take-
back and recycling contact Controlled Systems Ltd. 
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11 Conformity 
 

The MK2 Machine Radio Receiver is designed and manufactured to be compliant with the 
following Standards and Directives: 

 

 2004/108/EC EMC Directive 

 2006/95/EC Low Voltage Directive 

 98/37/EC  Machinery Directive 

 

 

 

 


