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I/O Controller PL HW group

/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

e 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).

e Ethernet interface 10 Mbit/s - RJ 45 10BASE-T.
e TCP/IP TELNET terminal - NVT (Network Virtual Terminal) support.

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

e Possible ways of device configuration:
RS232 local configuration (serial terminal).
TCP/IP terminal on port 99.
Using simple windows software (with UDP Broadcast).

e 8 optocoupled binary inputs (common ground).
e 8 binary open-collector outputs (max. 100 mA / 50V) i common ground.

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

e 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).

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

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

Serial port RS-232
+ Data bits

7or8or9

+ Stop bits, Parity

1 or 2, None / Odd / Even / Mark / Space parity

+ Baudrates

50..115.2 kBd i 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 i 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 120q / ext. termination

+ Isolation

RS-485 |l ine not optocoupled to th
- galvanic isolated RS-232/485 to Ethernet (1.000 V)

Binary digital Inputs & Outputs
+ Input type

Binary optocoupled

+ Log. O voltage

0..3v

+ Log. 1 voltage tresh

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) i 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) i 10 Mbit or 10/200 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
+ Power supply requirements

Operating: +5 .. 65 A C / -BOoragé&5 AC,

8-24V | Max. device current consumption 200 mA DC

Hu n

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

+ Dimensions / Weight

28x105x135[mm] (HxWxD) / 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

Diagnostic LEDs

Power (green), Link & Activity (yellow)

www.HW-group.com
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/O Controller T connector
description

A sturdy met al box for wal
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 1 greenonRJ-45 ¢ o n nee&.técr. &xternal power source
LINK 71 yellowonRJ-45 connect or LINK&Eérnet Activity
RXD T red €@ miiiiiiiiiieeeeeeeeeeee, Reiceiving data on RS-232

//////

TXD T green .....ccevvvvieeeeeeennns . . . €é é é éTéarsmiting data on RS-232

Connectors wiring

Ethernet: Standard IBM PC
I/0 Control ler Port RS 232 Port

Pin Signal Pin Signal
1<> AAO RS 1<- CD CD
2< - IN RxD 2< - RxD

- 3-> |ouT TxD 2 -> g%
4 ->
Power LINK p GND 5 _ GND
Power source: 6 6< - DSR
7 -> | OUT RTS 7 -> RTS
8<- IN CTS 8<- CTS
_ (@T_ 9 <> ABo RS 9< - RI
Cannon9_—_Male

DC 8...20V / max. 0.3 A

1/0 Controller www.HW-group.com

O Of osom /O

Power

1/0 Controller

OUTPUTS =
=]

Ethernet Serial Port

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

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

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

GND 1 device ground.

PWR i device power (max. 200 mA).
The device can be powered from a standard coaxial cable or from the 1/0O connector (200 mA
internal fuse = suitable only for testing purposes).

[.GND i common ground for optocouplers.

[.0to .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).

0O.COM (Common) i 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.

0.0 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 | ed out
connected to the ficommono pin, which should
(for example a relay). This way the pins can be protected against load peaks.
A POHER 8-20U Pouer
D7 pPC81/7 820R - :!_I’
Name ‘ Description ‘ Can37F ‘standard A§SZ I 1
Power Ext. power supply 28 1 ‘5
GND Ground 29, 20 20 E. : :
10 Input 0 (5-15V) 16 10 = pCs1Z 820R |11 E
11 Input 1 (5-15V) 15 9 X — -
& 1
" 12 Input 2 (5-15V) 14 8
513 Input 3 (5-15V) 13 7
2 (14 Input 4 (5-15V) 12 6 Do | == 820R m
pd p 10 —4
%15 Input 5 (5-15V) 11 5 A‘WZ 1R _ | 1on0
16 Input 6 (5-15V) 10 4 —
17 Input 7 (5-15V) 09 3 GND
R
I.GND Optocouplers ground 08 2 1o
0.COM Common wheeling 33 11 - COMMON
diodes
00 Output transistor 0 05 12 A 07
@lo1 Output transistor 1 24 13 D7
é 02 Output transistor 2 04 14 gt P 06
5|03 Output transistor 3 23 15 E- 0e
2 o4 Output transistor 4 03 16 8 4|:
® 05 Output transistor 5 22 17 . .
06 Output transistor 6 02 18 é - AN |oo ®_
o7 Output transistor 7 21 19
P De E 8,3 A
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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).

1/0 Controller

OUTPUTS = INPUTS
=)

= =
= M SO A =g 00 0N = D ) Nm-d-mmmmg
mOoO oo oooocooll=00 s o

20 1
Description
Power Ext. power supply 1
GND Ground 20
10 Input O (5-15V) 10
11 Input 1 (5-15V) 9
0 12 Input 2 (5-15V) 8
l:—) 13 Input 3 (5-15V) 7
% 14 Input 4 (5-15V) 6
B 15 Input 5 (5-15V) 5
16 Input 6 (5-15V) 4
17 Input 7 (5-15V) 3
I.GND Optocouplers ground 2
O.COM Common wheeling diodes 11
00 Output transistor 0 12
E o1 Output transistor 1 13
E 02 Output transistor 2 14
'5 03 Output transistor 3 15
O |04 Output transistor 4 16
& 05 Output transistor 5 17
06 Output transistor 6 18
o7 Output transistor 7 19
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Standard version T mechanical dimensions

POUER SUPLY 2, 1mm
ETHERNET
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- i
|
|
|
|
|
|

\ i J
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| 36,5

W’T TERMINAL BLOCK

h—j—a—l |

Optional accessories for mounting

e 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.

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

e 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

e Connect the supplied power adaptor to 230V power source.

e SetDIP1 and DIP2 to OFF position. EEEEETIITITIE - 0]
UDP Setup | Serial | TCP client | TCP server | UDP | Testmade | About |
e Connect the device to a 10 Mbit or : _
10/100 Mbit Ethernet network. o e A Ed modis |
00 04 53 00 35 F5 [192168 5,208 ~
e Plug the power connector to the For [ s |
device. E s
todule IP mask 101020304 | 3 [09040B0C
e If the power supply is ok, the green e 2 [os06a706 4 [oDoEcrTo
POWEf LED IS nOW ||t |192'188'B'254 Device ype: not detected
P version: 1.2
e If the Ethernet connection is ok, the ECEED;b'eadd'e“'ange'P
LINK LED ShOU|d ||ght Up- Thls Ac.:c.eétableaddressrangeMASK
LED wil now blink commensurable o000 -
to data transfered to/from the b e et
Ethernet network. =
N
IP address setup T ——
~ N Yersion 2.6.5
e Run the fAHercul esSetup. exeo

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

e Click the AFind modul eso button in the AUDP
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).

e Check the fAEnable TCP Setupo box and click or

parameters.
e¢ The devicebs | P address and network paramet er
device.

Are you unable to find the deviceds MAC a
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.
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Setting up the device using TCP Setup

e Cl i ck T©OPClienté thab athedpresenlP address. As a TCP port number choose
port 99.

e Click the AConnecto WHEBSI® npr gmpt cam tke Itdafet A
window and press ENTER. You can now see the parameters listing.

° ”: yOU want to Ch ange any i Hercules SETUP utility y HW.cz =l

UDpF Setupl Serial  TCP client | TCP serverl UDpF I Test model About I
parameter, you must use the Recisved/Sent deta -
parameter name together with the Commecting to Eiiee.s Nt - i\:;;ﬂ:épszus IF:;
desired value (for exarr~1ple veenses EBSL remote setup Teers | |
A192.168.6.8<Enter>fi f or s @ukst | N g Pro | X Discornect
up the deviceods | BPsdfuded © SoSi).aso-¥ 0 U [l izt

ress H H H : H e ]
can see help to any command when 222222355252 L o DIDlITEIOmeemes 1 [zt = [raneie
you send the commands name T3 adress 192.168.9.208 205060708 _ 4 [0DOEOF0
together with the question mark (for = xesx 285.255.255-0 bt code
exampd<&Entek>i. YOU C @F maleSsBuier ===-=- [
find a detailed commands list in e ek 010000
another chapter of this manual. T ek o |
A == Active (Client/Server) mode ==
e After you set all the desired 5: fend to IP BASEIVE mode

parameters, call the fi R function T: TP mode TcP =l

— Send
QBeb_oot) and press the ] | . e s | HID
ADi sconnecto buttoln t o dlqrnnnprlgHEX“le’
from the restarting device. Hercles SETUP wilty

I " HEX  Send | VYersion 2.6.5

e Note:the TCP Setupcan be turned off using the AEnabl e
unchecked, the device will refuse connection on port 99.

Setting up the device using RS-232 terminal

I f you are not using Windows, or i fsetypahe dediceusing h ¢
any available RS-232 serial terminal.

e SetDIP1 =ON, DIP2 = OFF.
e Connect the RS-232 cable (Port 1) to the PC using the supplied LapLink cable.

e Open your favourite terminal software (for & PortBos - 9600 GN1 - HyperTerminal =10l x|
exam Ie H ertermlnal ’ Choose the Soubor  Upravy Zobrazit Zavolat Pfenos Mapovéda
correct serial port and set communication o
parameters to 9600 8N1.
=xx Hil-group.com HW 6.0 SW 2.J HB1 sx=x
e Connect the power supply cable to the B eSS b Setup —oneamn 20159:00:99:28
device. I: Address 192.168.6.206
d: Eorﬁ 525 255.255.0
i . Mas . . .
* If the power supply is ok, the green Power | 1g G258, 192.168 6254
LED should light up ===== In IP access filter ======
) ) _ W: Address 0.0.0.0
e If your terminal and connection are working N: Hask 2-2.0.0
correctly, you should now see the text Y: Port Ha?k ] 0.0
fati == fictive (Client/Server) mode ==
menu listing. S: Send to IP PASSIVE mode
. . U: Port 23
e From now on, you can continue as in the 3: ﬁP mod&vl T . ECP
; : NetworkVirtualTermina n
previous example' K: Keep connection off
E: Erase buffer on None
Press <Enter> to continue_
4| | JJ:-_
www.HW-group.com 0:00:19 pfipojen [autodetekee  [9600 8-h-1 [SCRL[8BC |23 [Zachwtawani [T g
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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 suppliedtoget her wi t h productds sampl es

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.

e Set DIP1 = OFF, DIP2 = OFF, connect the testing board and power the device.
e Click on the AJDP Setupd t a b, search for the deviEoable BCRd m

setupd a BnableAVT0 options checked. I f not, check b
the module.

e Doubleclick the deviceods | P addr etshs@esthmodeoh et afbu
You wi || have the I P address and port fileds
and port.

. N X ‘% Hercules SETUP vtility by HW.cz - 1ol x|

* Cl I . C kmm A u t t on ’ DP eupISenaIIT Pc:lentITEF'serverIUDF' TESthdElAbou
received data windows, you should Received data o
now see AConnecti MmmeaDowmand then Ijggj':;m r;;
on eor three NVT commands. All Te PR F oc oo Tr R PO -
the recognized commands are blue. _X Dicomec|

— TEA authorization———————————————

e You can see the listing on the picture. e TEA key

Y e 1: | 01020304 3 |09040B0C
Y_OU C_an _aCC_eS the ShOWﬂ menu by v Delete EOL 2. | 05050708 4 |ODOEOF1D
rightclicking in the received data or =~ pentese Erra—— ] e —
the sent data window. TemEEL | g
v Word-\Wrap enable
X\ H A O —Datal/Qping————————
! f you noReadd ibcukt tighne, A g | (|ESCEE ST |
O state
y O u WI I I r e a d t h e I n p u t O S Clear window ( Inversed [ ‘white together
switches on the testing board). The 9000 0000
i nputbés state is signalized with Tty e
virtual DO to D7 LEDs. You can ~ Send
invert the signalization using the [ielo vori Crex st ||| Y I)5voue
ALED polarityo optFifon. WHEXSWI%
e If you click the DO to D8 checkbox Ao mm e eor e Ao ey AP

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 al so
The AWrite togethero option will not set the
whenyoup r e s sWritddbe bAt t on.

el f you have the AShow |/ O commandso functi on
commands in the received data and the sent data windows. This way you can practice and
understand the used commands.

e Write the AFFnd&6df stthe nlgineos in the ASendodo f i
the corresponding send<WHEBRESIOHW 4Y@uswi2l b 9w wo A
similar) in the received data window. You just sent your first NVT command with identification
request (AAre You Thereo) and the 1 /0 Control]l

The string after the ASNO are 3 bytes of the

e Do not worry i f Cyprmactioerafesedbyreneote hasthe A0 message,
press t he ACamooaredt agairh This ts a standard 50 seconds TCP timeout of
the module.
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Device setup i Frequently asked questions

e Ethernetis not working, but the LINK LED is lit. 5
Didnét you for get32t Settwrpro ofofd et?h § TAR IPLmON)dn i s
this mode, the Ethernet part is not working. Set DIP1 = OFF and restart the device with uplugging

itdés power source for at | east 3 seconds.
e The RS-485 communication is not working.
Check if the line is equiped with termination resistors (1207 470 ohmT) . | f yo-u a
485 conversion, set the configuration to &R2 or &R3 and dont forget to enable HALF DUPLEX
using &H1

¢ | 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 (upto 57
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).

e | cannot control the binaty inputs and outputs, but | can send the RS-232 data.
Probably the NVT is disabled. Pl ease check the AUDP Setupo ta
the TCP setup or RS-232 setup listing.

e The 50 seconds timeout is too short, can it be prolonged?
Yes,justenabl e t he AKeep connectiono fumMd¢niNGFPa. 1|/ O

command every 6 seconds, so the connection will persist.
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