
 

 

 

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I/O Controller PL  
RS-232/485 - Ethernet converter 
+ 8 digital inputs and 8 digital outputs 
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I/O Controller PL 
Ethernet - RS-232/485 + inputs and outputs 
 
 

I/O Controller is an ethernet enabled unit containing 8 binary 
inputs, 8 binary outputs and RS-232/485 serial interface.  
 
All the interfaces are accessible over a network using the M2M 
protocol on TCP/IP.  
Two devices can be connected to each other (the Box-2-Box 
mode), digital signals and RS-232 are then prolonged over the 
network. 
 
 

Basic features 

 1 RS-232 or RS-485 serial port accessible over Ethernet. 
 

 The remote port can be controlled using a virtual port Windows driver as for example COM 5 
RFC2217 compatible (Windows 2000 / XP driver is free). 
  

 Ethernet interface 10 Mbit/s - RJ 45  10BASE-T. 

 TCP/IP TELNET terminal - NVT (Network Virtual Terminal) support. 

 Two devices can connect (tunnel) the inputs, outputs and the serial port over the Ethernet 
network. 
  

 Possible ways of device configuration: 

 RS232 local configuration (serial terminal). 

 TCP/IP terminal on port 99. 

 Using simple windows software (with UDP Broadcast). 

 

 8 optocoupled binary inputs (common ground).  

 8 binary open-collector outputs (max. 100 mA / 50V) ï common ground.  

 The inputs and outputs are controlled with a M2M protocol (Mashine to Mashine) and the 
NVT (Network Virtual Terminal). 

 

 Serial interface versatility 

 Communication speed vartiable in range 300..115.200 Bd.  

 Handshake (CTS/RTS, Xon/Xoff, none). 

 Support of 7 to 9bit parity (9th bit transfer over Ethernet). 
 

 UDP/IP wide support of question-answer protocols over RS-485. 
 

 Routine libraries and examples for MS Visual Basic, Delphi, Borland C++, JAVA, PHP .. 

http://www.hwgroup.cz/products/io_controller/#nvt
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Technical parameters 
Serial port RS-232   

+ Data bits  7 or 8 or 9 

+ Stop bits, Parity 1 or 2, None / Odd / Even / Mark / Space parity 

+ Baudrates  50..115.2 kBd ï entire range, step = 50 Bd 

+ Data flow control XON/XOFF, CTS/RTS, None 

+ Interface  1x DB9M (RxD,TxD,RTS,CTS,GND) 

+ Used RS-232 signals RxD,TxD,RTS,CTS, (DTR output ï defined voltage level only) 

+ Used RS-232 internal buffer memory 740 B for incoming data, 740 B for outgoing data 

  
Serial port RS-485  

+ Termination Selectable internal termination 120ɋ / ext. termination 

+ Isolation 
RS-485 line not optocoupled to the deviceôs power supply 
- galvanic isolated RS-232/485 to Ethernet (1.000 V) 

 
Binary digital Inputs & Outputs 

+ Input type Binary optocoupled 

+ Log. 0 voltage 0 .. 3V 

+ Log. 1 voltage treshold / ñonò current from 5V / 5mA to 20V / 25mA  

+ Max. input Voltage and Current up to 40V / 50 mA / 1 second 

+ Isolation Voltage max. 50V to power supply 

+ Sampling period 10 ms 

+ Inputs and Outputs SW control 
Inputs and Outputs controlled over M2M protocol, based on the NVT 
(extended RFC2217) ï short 6 bytes binary commands over TCP/IP 

+ Output type Darlington transistors with common emitter, suppression diodes 

+ Output voltage max. 50V 

+ Log. 1 output current max. 500 mA / 1 output   and   max. 1.500 mA / all 8 outputs 

  
Ethernet port   

+ Interface  RJ45 (10BASE-T) ï 10 Mbit or 10/100 Mbit network compatible only! 

+ Compatibility Ethernet: Version 2.0/IEEE 802.3 

+ Supported protocols IP: ARP, TCP + NVT (Network Virtual Terminal) 

+ TCP connection closing Data - timeout 50s  (with NVT - ACK/NOP support) 

  
Physical parameters & Environment   

+ Temperature & Humidity  Operating: +5 ..  65 ÁC  /  Storage: -10 to 85 ÁC, Humidity 5 to 95 % 

+ Power supply requirements  8-24V / Max. device current consumption 200 mA DC 

 - barrel (coaxial) power connector, GND on the shield 

+ Dimensions / Weight 28 x 105 x 135 [mm] (H x W x D)   /  395 g 

  
Functional parameters   

Device SETUP configuration options  

RS-232 Setup - over any RS-232 terminal 

TCP Setup - over TCP/IP - any telnet terminal on the TCP/IP 99 port 

UDP Setup - network parameters via UDP using the Hercules SETUP 
utility 

Diagnostic LEDs Power (green), Link & Activity (yellow) 
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I/O Controller ï connector 
description 
A sturdy metal box for wall mounting (ñLòprofiles can be 
ordered separately), surface placement, or mounting to 
a DIN molding (depending on the ordering number). 
 
RS-232 and RS-485 interfaces are connected to the 
Cannon DB9M connector. 
 
 
Signalization: 
 
 Power ï green on RJ-45 connectorééé..éé.. External power source 

 LINK  ï yellow on RJ-45 connector ééééé.. LINK & Ethernet Activity 

 RxD   ï red éé................................................... Reiceiving data on RS-232  

 TxD   ï green ................................éééééé. Transmiting data on RS-232 

 

Connectors wiring 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

        
 

 
 

Standard IBM PC  

RS- 232 Port  

Pin  Signal  

1 < -   CD CD 

2 < -   RxD 

3 - >  TxD 

4 - >  DTR 

5 --   GND 

6 < -   DSR 

7 - >  RTS 

8 < -   CTS 

9 < -   RI  

Cannon 9 -  Male  

I/O Control ler Port  

Pin  Signal  

 1 <>   ĂAò RS485 

 2 < -  IN  RxD 

 3 - > OUT TxD 

 4   

 5 --   GND 

 6   

 7 - > OUT RTS 

 8 < -  IN  CTS 

 9 <>   ĂBò RS485 

Cannon 9 -  Male  

DIP 1 DIP 2 Function 

ON OFF RS-232 Setup mode   (9600 8N1) Ethernet interface is disabled! 

OFF OFF Serial port is in RS-232 mode 

OFF ON 
Serial port is in RS-485 mode 
- Check the &R and &H parameters (we recommend &R3 &H1) 

Nap§je

n² : 

 

 

 

 

DC 

8..20V  

max. 

0.3 A     

Ethernet: 
 
 
 
 
 
 
Power source: 
 
 
   
 
DC 8...20V / max. 0.3 A 

Power       LINK 
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Digital inputs and outputs 

The inputs and outputs are connected according to the following table.  
 

 GND ï device ground.  

 PWR ï device power (max. 200 mA). 
The device can be powered from a standard coaxial cable or from the I/O connector (200 mA 
internal fuse = suitable only for testing purposes).  

 I.GND ï common ground for optocouplers. 

 I.0 to I.7 - 8 optocoupled inputs 5-15V (Max. current on the Power pin is 200 mA!) 
All 8 inputs are realized using common ground optocouplers (IGND pin). The input voltage 
range is 5 -15 V.   
The pins can then be controlled using the contacts together with the POWER pin, which has 
the power adaptor voltage (connect IGND with GND).  

 O.COM (Common) ï Overvoltage output connected to the plus pole of the power source. This 
can be useful when you want to control a relay from this output. 

 O.0 to O.7 - 8 open collector outputs, with common diode overvoltage protection. 
The outputs a realized using 8 open collector transistors. Two outputs are internally conneted 
to a relay, which contacts are also led out to the deviceôs connector. The protecting diodes are 
connected to the ñcommonò pin, which should be connected to the plus pole of the next device 
(for example a relay). This way the pins can be protected against load peaks. 

Name Description Can37F standard 

 

Power Ext. power supply  28 1 

GND Ground 29, 20 20 

8
x

 I
N

P
U

T
S

 

I0 Input 0 (5-15V) 16 10 

I1 Input 1 (5-15V) 15 9 

I2 Input 2 (5-15V) 14 8 

I3 Input 3 (5-15V) 13 7 

I4 Input 4 (5-15V) 12 6 

I5 Input 5 (5-15V) 11 5 

I6 Input 6 (5-15V) 10 4 

I7 Input 7 (5-15V) 09 3 

I.GND Optocouplers ground 08 2 

8
x

 O
U

T
P

U
T

S
  

O.COM 
Common wheeling 
diodes 

33 11 

O0 Output transistor 0 05 12 

O1 Output transistor 1 24 13 

O2 Output transistor 2 04 14 

O3 Output transistor 3 23 15 

O4 Output transistor 4 03 16 

O5 Output transistor 5 22 17 

O6 Output transistor 6 02 18 

O7 Output transistor 7 21 19 
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I/O Controller standard 

The binatry inputs and outputs are led out to the rear 
side of the device.  
 
Two dismountable connecting blocks (10 pins each, 
with 3.5 mm pins gap) are used for connection.  
 
One connector set is part of the shipment (removable 
connecting block 2x 10 pins). 

 
 
 
 
 
 

 
 

 

Name Description  

 

Power Ext. power supply  1 

GND Ground 20 

8
x

 I
N

P
U

T
S

 

I0 Input 0 (5-15V) 10 

I1 Input 1 (5-15V) 9 

I2 Input 2 (5-15V) 8 

I3 Input 3 (5-15V) 7 

I4 Input 4 (5-15V) 6 

I5 Input 5 (5-15V) 5 

I6 Input 6 (5-15V) 4 

I7 Input 7 (5-15V) 3 

I.GND Optocouplers ground 2 

8
x

 O
U

T
P

U
T

S
  

O.COM Common wheeling diodes 11 

O0 Output transistor 0 12 

O1 Output transistor 1 13 

O2 Output transistor 2 14 

O3 Output transistor 3 15 

O4 Output transistor 4 16 

O5 Output transistor 5 17 

O6 Output transistor 6 18 

O7 Output transistor 7 19 

1 20 
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Standard version ï mechanical dimensions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Optional accessories for mounting 
 

 The box is equipped with rubber stands, but the package also includes a qality self-adhesive 
hook and loop fastener, which is suitable for easy and quick mounting to a flat and non-
absorbent surface.  

 The box is equipped with rubber stands, but the package also includes a metal holder for wall 
mounting, allowing...  

 The box is equipped with rubber stands, but the package also includes a removable holder for a 
DIN molding, which is mounted from below into the senter of the surface. 

Note: These modifications can be ordered using a specific ordering number (see the last page of this 
manual). 
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Quick SETUP 

In this chapter, you will learn, how to configure and ping your device as soon as possible. For more 
information or in case of any problems please read the next chapter. 

 

Connecting cables 

 Connect the supplied power adaptor to 230V power source. 

  Set DIP1 and DIP2 to OFF position. 

 Connect the device to a 10 Mbit or 
10/100 Mbit Ethernet network. 

 Plug the power connector to the 
device. 

 If the power supply is ok, the green 
Power LED is now lit. 

 If the Ethernet connection is ok, the 
LINK LED should light up. This 
LED wil now blink commensurable 
to data transfered to/from the 
Ethernet network. 

 
 

IP address setup 

 Run the ñHerculesSetup.exeò 
program, that can be found on the supplied CD, or you can download it from our website: 
www.HWgroup.cz  

 Click the ñFind modulesò button in the ñUDP Setupò tab, you can see the MAC address of the 
device in the left column. Click on the MAC address and set the desired parameters (you must 
at least set the IP address, Mask and GateWay). 

 Check the ñEnable TCP Setupò box and click on the ñSet moduleò. This will save the network 
parameters. 

 The deviceôs IP address and network parameters are now set and you can work with the 
device. 

 

Are you unable to find the deviceôs MAC address in the list? 

If the LINK LED is not lit, or the device does not respond, please check the following:  

- Does you network support 10MBit communication? 

- Are you using the correct TP cable? (TP Patch cable for connecting to switch, TP Crossed 
cable for connecting dirrectly to a PC) 

- Check the DIP switches (they should all be in OFF position). 

- Check your power adaptor and the power LED. 

http://www.hwgroup.cz/
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Setting up the device using TCP Setup 

 Click on the ĂTCP Clientò tab and enter the preset IP address. As a TCP port number choose 
port 99. 

 Click the ĂConnectò button, you can see the ĂWEB51>ñ prompt on the left side. Click in this 
window and press ENTER. You can now see the parameters listing. 

 If you want to change any 
parameter, you must use the 
parameter name together with the 
desired value (for example 
ĂI192.168.6.8 <Enter>ñ for setting 
up the deviceôs IP address). You 
can see help to any command when 
you send the commands name 
together with the question mark (for 
example ĂI? <Enter>ñ. You can also 
find a detailed commands list in 
another chapter of this manual. 

 After you set all the desired 
parameters, call the ñRò function 
(Reboot) and press the 
ĂDisconnectò button to disconnect 
from the restarting device. 
 

 Note: the TCP Setup can be turned off using the ĂEnable TCP setupò checkbox. If this option is 
unchecked, the device will refuse connection on port 99. 

 

Setting up the device using RS-232 terminal 

If you are not using Windows, or if you donôt have the Hercules utility, you can setup the device using 
any available RS-232 serial terminal. 
 

 Set DIP1 = ON,   DIP2 = OFF. 

 Connect the RS-232 cable (Port 1) to the PC using the supplied LapLink cable. 

  Open your favourite terminal software (for 
example Hyperterminal), choose the 
correct serial port and set communication 
parameters to 9600 8N1. 

 Connect the power supply cable to the 
device. 

 If the power supply is ok, the green Power 
LED should light up 

 If your terminal and connection are working 
correctly, you should now see the text 
menu listing.  

 From now on, you can continue as in the 
previous example. 
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Binary inputs and outputs controlling 

In this chapter, we will read the binary input and will set the output to the desired state. We assume 
using a testing board standardly supplied together with productôs samples. 
 
We also assume that you know how to enter the setup mode (RS-232 Setup or TCP Setup on port 
99) as described in the previous chapter. 
 

 Set DIP1 = OFF,   DIP2 = OFF, connect the testing board and power the device. 

 Click on the ĂUDP Setupò tab, search for the device and make sure you have the ĂEnable TCP 
setupò and ĂEnable NVTò options checked. If not, check both options and save the settings to 
the module. 

 Doubleclick the deviceôs IP address in the ĂUDP Setupò tab and switch to the ĂTest modeò tab. 
You will have the IP address and port fileds filled. If not, fill in the correct deviceôs IP address 
and port.  

 Click the ĂConnectò button, in the 
received data windows, you should 
now see ĂConnecting...ò and then 
on eor three NVT commands. All 
the recognized commands are blue. 

 You can see the listing on the picture. 
You can acces the shown menu by 
rightclicking in the received data or 
the sent data window. 

 If you now click the ĂReadò button, 
you will read the inputôs state (8 
switches on the testing board). The 
inputôs state is signalized with the 
virtual D0 to D7 LEDs. You can 
invert the signalization using the 
ĂLED polarityò option.  

 If you click the D0 to D8 checkbox, 
you will set the outputs according to 
the screen. The first command will set all the outputs to the defined state, and then you can 
setup bit by bit. The output states can also be inverted using the ĂInversedò option. 
The ĂWrite togetherò option will not set the output once you chack the desired box, but only 
when you press the ĂWriteò button. 

 If you have the ĂShow I/O commandsò function enabled, notice, that you cann see the 
commands in the received data and the sent data windows. This way you can practice and 
understand the used commands.  

 Write the ñFF F6ò string to one of the lines in the ĂSendò field, check the HEX option and press 

the corresponding send button. You will now see Ă<WEB51 HW 4.7 SW 2.J SN 00A608 #01>ñ (or 
similar) in the received data window. You just sent your first NVT command with identification 
request (ĂAre You Thereò) and the I/O Controller responded with the HW and SW versions. 
The string after the ĂSNò are 3 bytes of the MAC address.  

 Do not worry if you encounter the ĂConnection refused by remote host ò message, just 

press the ĂConnectò button and connect again. This is a standard 50 seconds TCP timeout of 
the module.  
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Device setup ï Frequently asked questions 

 Ethernet is not working, but the LINK LED is lit. 
Didnôt you forget to turn off the ĂRS-232 Setupò mode? (This mode is enabled when DIP1 = ON) In 
this mode, the Ethernet part is not working. Set DIP1 = OFF and restart the device with uplugging 
itôs power source for at least 3 seconds.   

 The RS-485 communication is not working. 
Check if the line is equiped with termination resistors (120 ï 470 ohmŢ). If you are using the RS-
485 conversion, set the configuration to &R2 or &R3 and dont forget to enable HALF DUPLEX 
using &H1 

 I need power supply for my RS-232 application. 
If you do not need a flow control (HW handshake) but a power source on your serial port (up to 5 ï
10 mA), you can power your application from the RTS output (pin 7 on the RS-232 connector). You 
can enable +8V to +12V power on this pin with setting &R0 in the setup mode (&R: RS485/RS422 
control). 
 

 I cannot control the binaty inputs and outputs, but I can send the RS-232 data. 
Probably the NVT is disabled. Please check the ĂUDP Setupò tab in the Hercules setup utility or in 
the TCP setup or RS-232 setup listing.  

 The 50 seconds timeout is too short, can it be prolonged? 

Yes, just enable the ĂKeep connectionò function. I/O Controller will then send a ĂNVT: NOPò 

command every 6 seconds, so the connection will persist.  

 
 
 
 








































