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Extension Cards 

 

The device contains a special „card-edge” connector, which enables the user to access the ports and 

perform other controls too. 

The device is made to be mainly controlled by the built-in PLC. Therefore in case of not attaching an 

extension card,the device is controlled by the built in PLC. 

There are two outputs on the extension card that are responsible for the following options: 

-Control by the built-in PLC (default) 

-External control. It is possible to connect any other controller electronics to the device. (e.g..: 

Arduino, MyRIO or other PLC) 

-Control of the external device. With this option it is possible to connect the built-in PLC to an 

available electronics and control it without disassembling it from the case. (e.g.: We already have a 

traffic light modell and we would like to control it.) 

-UART control. It is possible to control the device with a serial port, using a very simple protocol. You 

can establish computer control with it as well. (e.g.: Network made with a RS232-Ethernet converter) 

The protocol is in the appendix. 

Control settings 

The above mentioned controls can be set with the input of the connector, according to the following 

table: 

kiválasztó bitek function feedback 

opcio_1 opcio_2 red LED in the PLC block function feedback LED 

0 0 External control It is lighting It is lighting at the choosen 
function 

0 1 UART control It is lighting It turns on after choosing 
function via UART 

1 0 Control of the 
external 

electronics 

 
It is flashing 

 
It is not lighting 

1 1 Control of the 
built-in PLC 

It is not lighting It is lighting at the choosen 
function 

comment: 

-0/1 logical signal, low: 0V, high: 5V. 
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The wiring of the extension card connector 

 

Electrical parameters of the connectors 

naming description 

GND The GND point of the system. 

24 V The 24V power supply of the device, after the electrical fuse. 

5 V The stabilized 5V of the device, The maximum charge is 200mA. It does not 
have a separate electrical fuse 

RESET In ase of 0V it restarts the device. It is not recommended to use it. 

OPCIO_1/OPCIO_2 The function picker of the card connector. 

RELAY 5 V The detacher relay for the COM port of the output of the PLC turns active 
when it gets 5V. 

PLC COM In case of active relay, the voltage that is connected here, goes to the COM 
port of the output of the PLC. 

RX/TX UART connector point. (5V of logical signal) 

OUT_0-7 Output from the control. 

IN_1-11 Input toward the controls. 

IN_A Analogue signal from the controls. 

 

The connectors’ connections with the electronics of the device 

It is important to know what kind of circuit we are connecting the extension card to. The internal 

circuit contains defensive parts but students are not recommended to do the wiring by themselves. 

The GND and the 24V are directly ejected from the external power supply. Only the electrical fuse, 

located on the case, is connected to the 24V output. Since the card connector, drawn by me, is a little 

shorter, therefore, in case of connecting/disconnecting a turned on card, the system will first switch 

function and only after that gets the 24V. 

The 5V voltage is supplied by a 1A step-down stabilizator.  It is not recommended to charge it with 

more than 200mA. 
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The RESET output is connected to the PIC reset of the controller. The eduction is neccessary because 

of the potential software updates. It is not recommended to use it. 

OPCIO_1/OPCIO_2 (OPTION_1/OPTION_2), card function picker, according to the table in the 

previous chapter. Logical signal 0/5V. 

In case of using external circuit control: the output COM ports of the built in PLC must be connected 

in a galvanically isolated method. 

UART communication, 0/5V logical signal serial port commmunication, it’s speed is a 9600 baud-rate, 

to use a real RS232 connection you need an extra IC (e.g.: MAX232) The panel, in the device, gives 

feedback on the communication via LEDs and optional sound signals too. 

It is very important that this can only happen if the device is set to control an external circuit (the red 

LED is flashing). It is important because the device will shut down everything and the voltage on the 

output of the operational  amplifier will be 0V. The diode protects the amplifier from the high voltage 

of the external control. 

The analogue input (IN_A) must not be used in case of external control. 

The outputs (OUT_0-7) are designed for 5V. The controller circuits are protected which means that 

even 24V can not cause any kind of problems. But the LEDs work with 5V. 

In case of controlling an external circuit (the red LED is flashing), all of the functions of the case are 

forbidden so the LEDs can not be overcharged. 

If an external controller is not producing 5V (e.g.: MyRIO) than it must be plugged in order to achieve 

the 5V. 

The eduction of the input (IN_1-11) is demonstrated by the following illustration. The proper voltage, 

towards the PLC, is created by an operational amplifier. Due to the duplex use (external 

control/control of an external circuit), you must be very cautious. 

 
If the signal comes from an external circuit, it will „face” the output signal of the operational 

amplifier. 
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Templates 

You can find the circuit diagrams and the PCB blueprints of seven cards (regarding the previous 

specifications), on the website, as an EAGLE file. You can rewrite the available ports to the given 

controller if you follow the blueprints and the original documentation. As an example, the appendix 

contains some patterns of the connections. 

These can be the base for some of your own blueprints but they can be produced immediately as 

well. 

The connector is included as a component and it can also be used for your own blueprints. 

The seven blueprints: 

- Arduino MEGA 

- Arduino MICRO 

- MyRIO 

- UART-RS232 converter 

- serial connector 

- universal extension card 

- I/O test card 
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Appendix 

Illustration of the wiring for the Arduino MEGA. 

 
Illustration of the  wiring for the Arduino MICRO. 
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 Table of control for UART control 

baud-rate 9600 

The control inputs must be used according to the port arrangement of the PLC (acccording to the 

official documentation). 

direction 
(from the 

device’s point 
of view) 

description 

  msb                               lsb 

function comment 

receiving control inputs 1 0 0 t y x x x y = on(1)/off(0), t = on(1)/off(0) x = port száma 

receiving Control of the case 0 1 0 0 0 0 0 0 minden kikapcsolva   

receiving Control of the case 0 1 0 0 0 0 0 1 demo   

receiving Control of the case 0 1 0 0 0 0 1 0 stairway   

receiving Control of the case 0 1 0 0 0 0 1 1 elevator   

receiving Control of the case 0 1 0 0 0 1 0 0 conveyor   

receiving Control of the case 0 1 0 0 0 1 0 1 engine, change of direction   

receiving Control of the case 0 1 0 0 0 1 1 0 engine, star-delta   

receiving Control of the case 
0 1 0 0 0 1 1 1 

engine, change of direction, star-
delta   

receiving Control of the case 0 1 0 0 1 0 0 0 level, only onloading   

receiving Control of the case 0 1 0 0 1 0 0 1 level, onloading and unloading   

receiving Control of the case 0 1 1 0 0 0 0 x sound signal 1on, 0 off   

  

sending 
sending of an analogue 
signal (on level) 

1 x x x x x x x 
x =  analogue value on 7bits   

sending 
sending of the digital 
outputs 

0 1 0 y x x x x 
y = on(1)/off() x = port száma 


