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1. AN OVERVIEW OF TPIROMUXCP 1/O SYSTEM

1.1 Introduction

PROMUXCHs an innovative modular 1/O system which provides a sirapletion for distributed I/O
requirements. Th@ROMUX CPsystem consists of staralone Digital and Analog Input and Output
modules which are connected together on BMHERNEIU/100BaseT network using thtAODBUS
TCHRprotocol.

ThePROMUXCP modules st have built in web servers. This enables configuration and diagnostic
data to be accessed via a standard web browser.

All PROMUXCRHnodules plug directly onto an industry standard DIN rail. All modules have isolation
between the field and logic.

1.2 Application Configurations

There are a number of different configurations in which the PROMUX modules may be used in a
system. Some are listed as follows:

1.2.1 I/O Expansion.

There are a number of devices suchPasa o6t NRINJ YYIF 6t S [ 23 AMMODBUBSY (i NP f t SNE
TCP Communications facility available. When configured as a MODBUS Master, and attached to the

Ethernet network PROMUX CP Modules may be used as remote I/O reducing cabling costs and

increasing the 1/0 capability of the PLC.

16Dl
Request
> Digital
Response Inputs
Modbus TCP
Master Ethernet
Hub/Switch [
Ethermet ; Modbus TCP
Hub/Switch Slaves
Ethernet Network —
10/100Mbps
. ] Digital
Et t
HubISWiTGCh ! Outputs
TC 16DO
Inputs
8TC
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1.2.2 Data Acquisition.

Another use of th®eROMUXCP Modules is for Data Acquisition wheiRrRG{Personal Computer) is
connected to the Network. Many SCADA software packages support the MODBUS TCP Master

Protocol and can hence retrieve ddtam Input Modules or send data to Output Modules.

16Dl

pPC
Request
Modbus TCP o> Digital
Response Inputs
Master <
Modbus TCP
Master
‘. Ethernet [
1 Hub/Switch [
\_‘\ Ethermet E Modbus TCP
o Hub/Switch Slaves
Ethernet Network - —
10/100Mbps i !
- Digital
Huy Swih ; Cutputs
TC 16DO
Inputs
8TC
1.3 MODULE SELECTION TABLE
MODEL MODULE TYPE
1/0 MODULES
PTL6DI 16 DIGITAL INPUT MODULE INCLUDO@RINTERS
PT1608B 16 DIGITAL INPUT MODULE INCLUDING 8 CONDER®latile
PTL6DO 16 DIGITAL OUTPUT MODULE
PT8DIO 8 DIGITAL INPUT / 8 DIGITAL OUTPUT MODULE
PTARD 4 RELADUTPUT MODULE
PT8AIIS 8 ANALOG INPUF R0mA FULLY ISOLATED
PBANS 8 ANALOG INPUTF 0/10V FULLY ISOLATED
PTAA 8 ANALOG OUTPUT MODUUE 20mA
PT8AOV 8 ANALOG OUTPUT MODUOLHOV
PBTG 8 TC INPUT MODULE INGI5mV I/P FULLY ISOLATED
PTBRTD 6 RTD INPUT MODUAFET 100, Ni12@PT1000Ni1000, Ni1000LG
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2. PROMUXTCFGENERAL INFORMATION

2.1 Physical Dimensions

The PROMUX TCP entie is shown below. The module clips directly onto an industry standard DIN
rail. Field wiring is on the front of the module via a separate plug in connector. The module power
wiring is on a separate plug in connector on the underside of the housinghenthernet
communications plugs into a RJd&nnector on the top of the housing

Allow at least 25mm on fronbelowand abovethe module to accommodate the wiring. Ensure that
enough space is kept above and below the module for good ventilation.

97.5
22.6 86.5

25

97.0

109.0

Y a—

I B I T
IQISIGIRISIKIEISloIQle INIo ol ol b=

= i ﬂﬂ—ﬂ—rrﬂ_dlﬂ-ill—h—rﬂ—rrﬂ-ﬂ
v O] SEEE

2.2 GROUNDING/SHIELDING

In most caseFROMUXN CPmodules will be installed in an enclosure along with other devices which
generate electromagnetic radiation. Examples of these devices are relays and contactors,
transformers, motorcontrollers etc. This electromagnetic radiation can induce electrical noise into

both power and signal lines, as well as direct radiation into the module causing negative effects on
the system. Appropriate grounding, shielding and other protective stepald be taken at the

installation stage to prevent these effects. These protective steps include control cabinet grounding,
module grounding, cable shield grounding, protective elements for electromagnetic switching devices,
correct wiring as well as coidleration of cable types and their cross sections.
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3. CONFIGURATION

3.1 Hardware Connections
ThePROMUXCP Module must belipped onto a DIN raiPower must be applied tierminal 1
(OV)andterminal 2 (+24VDC)The power LED will illuminasad flashwhen power is applied

Next the Ethernet connection is required, either through a network or directly to a PC. The
Ethernet interface uses a standard RJ45 connector.
32CNRYyUlG LILYySt [95Q4

The led's on the front panel of tHRROMUX CP Module are used to indicateethperation of the
module.

Web Server
Power Comms
Modbus
Comms
Ethernet
Activity on
Network
Ethernet
Link
Established
PROCON ELECTRONICS 9
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3.3 Connecting to a PC which is not connected to a network

If the PC is equipped with an Ethernet card but not connected to a network, a local network address
should be used for communitian between thePROMUX CP Module and the PC. TRROMUX CP
Module is shipped with a default IP address 169.254.111.111. This address is in the address area
reserved for local networks not connected to the Internet. For direct connection between thadPC a
the PROMUXCP Module, a crossover Ethernet cable is required.

llmn..“_.:

To setup your PC to connect directly to tRROMUX CP Module, an IP address in the same
range as th®ROMUX CP Module must be assigned to the PC. In Windows environntieists,
should be done as follows:

f
f
f
f

Connect the PC and tHRROMUX CP Module together using a crossover cable

Open the Windows Control Panel

Select Network

Select TCP/IP the PC's Ethernet adaptor from the Configuration tab as shown below

Metwork EHE

Canfiguration | Identificatinnl Access Eontroll

The following network, components are installed:

4 IF/SP-compatible Protocol -» Internet Connection Shal;l

M4~ TCPAP [Shared) -» Dial-Up Adapter

¥ TCPAP -> 10/100M PCI Fast Ethernet Adapter

[~ TCPAP -» Internet Connection Sharing

File and printer zharing for Microzoft Metwork s -
3

1] |

Add.. | Remove | Properties |

Primany Metwork, Logon;
Client for Microsoft Metwarks j

File and Print Sharing... |

Description

TCP/IP iz the pratocol you uze to conhect ta the Internet and
wide-area networks,

QK. I Cancel
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1 Click the properties button. A TCP/IP Properties box similar to the one below should appear

TCF/IP Properties EHE

Bindings | Advanced | Net®IDS |
D5 Configuration I Gateway I WwiINS Configuration  |F Address

A 1P address can be automatically aszigned o this camputer.
If pour network, does not automatically azzign [P addresses, ask
your netwark administrator for an address, and then type it in
the zpace below,

' Obtain an IP addiess automatically

& Specify an IP addiess:

IPAddress: [169.264.111.112 |

SubnetMask:  |255.255.255. 0 |

Cancel

Select the IP Address tab

Choose to Specify an IP address as shown in the figure

Insert the IP address 169.254.111.112 anel ¢brresponding subnet mask as shown
Save your settings by pressing OK in both TCP/IP properties and Network properties
Reboot your PC

= =4 -4 -8 -

3.4 Connecting to a PC which is connected to a network

If there is an Ethernet network available, tRROMUX CP Module cabe connected to any Ethernet
connection or hub belonging to the network. If the PC is connected to a network, there is a strong
possibility that the default IP address of tRROMUX CP Module is outside the range of the network
(the address doesn't belortg the IP subset of the network). If the Ethernet network is connected to
the Internet, this is certain. In this case a new IP address foPB@MUX CP Module is required.
Contact the local network administrator to be assigned a free IP address fEREMUN CP

Module. The new IP address is programmed intoRROMUX CP Module using a Web browser
software such as Internet explorer. In this case BROMUX CP Module must first be connected
directly to a PC as described above

Illlm““_.; :
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In theremainder of this chapter, the IP address 169.254.111.111 is used as an example. Exchange this
IP address with the IP address you have set up in all the occurrences.

3.5 Testing the connection

To test the connection between the PC and FROMUX CP Modulea simple program calleping
can be usedRingsends a number of messages to the specified IP address and displays the response.
The ping program can be run from the command line or from a DOS window on the PC, as follows:

1 Open the Windows Start Menu

1 ClickRun

1 Inthe Open box, type: "ping 169.254.111.111"

If the network connection is OK, the program will respond with:
"Reply from 169.254.111.111" and information about the response time.

If there is a problem with the network setup the program will respond
"Destination host unreachable There may be two solutions to this problem:
1 Ifthe PC is connected in a network, change the IP address to an address accessible from the
local network.
1 Ifthe PROMUXCP Module is connected directly to the PC(or throughly, change the
PC's IP address to one in the same address range &ROMUXCP Module.

If there is a problem with th@ROMUX CP Module the program will respond:

"Request timed out, this means that thROMUX CP Moduleannotrespond to messagesh€ck

the power connection. Check that the Link LED is illuminated when the cable is plugged into the RJ45
connector.

3.6 Viewing web pages
ThePROMUXCP Modules have built in web pages. These are used for checking the configuration

and dynamic data, and faltering the configuration. To view these Web pages, a Web browser such
as Internet Explorer or Netscape is needed.

To view the default Web page in tiROMUX CP Module, start the Web browser and type

"169.254.111.111" into the address line of the br@wsvindow. The main page of tfROMUX CP
Module will now be displayed in the browser window.
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/(2 PT16D0 PROMUX TCP 16T ~ | - =
€ € ©169.254111.111/indexhtm I

ELECTRONICS *

PT16DO

16DO - DIGITAL OUTPUT MODULE

HOME PAGE

Module Name: PT16DO

OUTPUT NUMBER OUTPUT NAME STATE

INPUT 1: IOUTPUT_1 OFF
INPUT 2: IOUTPUT_2 OFF|
INPUT 3. IOUTPUT_3 OFF|
INPUT 4: IOUTPUT_4 OFF
INPUT 5: IOUTPUT_5 OFF
INPUT 6: IOUTPUT_6 OFF|
INPUT 7: IOUTPUT_7 OFF|
INPUT 8: IOUTPUT_8 OFF
INPUT 9: IOUTPUT_9 OFF|
INPUT 10: IOUTPUT_10 OFF|
INPUT 11: IOUTPUT_11 OFF
INPUT 12: IOUTPUT_12 OFF|
INPUT 13; IOUTPUT_13 OFF|
INPUT 14: IOUTPUT_14 OFF
INPUT 15: |IOUTPUT_15 OFF

If no Web page is displayed, go back to testing the network connection tBR@MUX CP Module

by using the ping command. If tRROMUX CP Module replie®tthe ping messages, check the setup
of the Web browser. If th®ROMUXCP Module is directly connected to the same network as the PC,
"direct connection to the network" or "bypass proxy server for local addresses" should be selected in
the Web browser cofiguration menu. If the?ROMUX CP Module is connected to the PC through a
firewall, a proxy server should be selected in the configuration menu. Contact the local network
administrator for information about the network configuration.

3.7 Resetting the moduledo factory default

In the event that the programmed IP address of the module is lost, it is possible to reset the module
to the factory IP address.

The following parameters are reset:
1 [P address
1 Default gateway address
I Subnet mask

The Module can be res¢o the factory default byperforming the following procedure:
Switch off power to the module.

Remove the module from the DIN rail.

Press in the reset switch at the rear of the module using a small screw driver.
Switch on the power whilst the switch is.on

Wait 5 seconds.

Remove the screw driver and switch off the power.

Replace the module.

NogapwdE

Re®t switch
at rear of
module.
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3.8 Troubleshooting guide

No Checkpoint Solution

No network connection idetected. The Ethernet
cable is either not plugged in or wrong type of cable
Is the LINK LED on and ist| No | used. For connection to a network with a hub or

1 ACTIVITY LED flashing wi switch, a normal network cable can be used. For dir|
short pulses? connection to a PC network card, a twisted cable m
be used.

Yes | A retwork connection is detected, theROMUX CP
Module is connected to the network.

Either the PC or thPROMUXCP Module is setup
with wrong IP address.

To change the IP addreséthe PROMUX CP Module
back to the default address, open tRROMUX CP
Module housing and remove the jumper labeled SIF
Apply power to thePROMUXCP Module for a short
No | while. Now replace the jumper and close the

2 Does thePROMUX CP enclosure.
Module respond to PING To change the IP addreséa PC, use the Windows
requests? "control panel-> network-> TCP/IP properties" and

setup an IP address close to tRROMUXCP Module
address. ThH@ROMUX CP Module is shipped with a
default IP address of 169.254.111.111, the PC can
setup with an IP addresd ©669.254.111.112

The PC anBROMUXCP Module are setup with a
Yes | correct IP address and they are able to communicat
with each other.

This is normally caused by the setup of the Web

browser.
Can the default Web page| No | In the "options" or "preferences" menu, check that t
3 be accessed in a Web Web browser is configured for direct network
browser? connection or local area network amiOTusing a

proxy server.
Yes | No problems.

3.9 Modbus Register Types

There are 4 types of variables whicéin be accessed from the module. Each module has one or more
of these data variables.

Type Start Address Variable Access

1 00001 Digital Outputs Read & Write
2 10001 Digital Inputs Read Only

3 30001 Input registers (Analog) Read Only

4 40001 Output registers (Analog) Read & Write

Note: The Modbus message length must be limited to 100 consecutive read or write registers. If more
registers are required then a new poll group must be added for the next xxx registers.
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3.10 Modbus Functions

The PROMUXCPmodules will respond to the following Modbus functions:

Function 1¢ Read I/O status (Digital Inputs and Outputs)
Function 2¢ Read 1/O status (Digital Inputs and Outputs)
Function 3 Read Register (Analog Inputs and Outputs)
Function 4¢ Read Register (Analog Inputs and Outputs)
Function 5 Write Single Digital Output (Digital Outputs)
Function 6 Write Single Register (Analog Outputs)
Function 15 Write Multiple Digital Outputs (Digital Outputs)
Function 16 Write Multiple Regsters (Analog Outputs)
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4. PROMUXCP MODULES

4.1 PT16DI- DIGITAL INPUTS WITH COUNTERS

4.1.1 Description

ThePT1L6DI module is a 16 channel digital input module. The
inputs are isolated from the logic by-thirectional opte
couplers. The inputs are divided in2 isolated groups of 8
inputs each. This allows for many configurations in which the
input module may be used. One such configuration could be
where one group is connected as common positive and the
second group connected as common negative.

The countes operate in three modes.

In mode Oall the counters are disabled.

Inmode 1the counters are 32 bit counters allowing a count
value from 0 to 4294967295. The count value can be cleared by
writing a zero to the associated registers or preset to any other
value using the same method.

Ble Rz |Nlolalsloin|a] ©

Sz

73

\

Inmode 2the inputs are connected as up/down counters.

Input 1 will increment counter 1 whilst input 2 decrements
counterl. In the same way, inputs 3&4 operate counter 2,
inputs 5&6 operatecounter 3 and inputs 7&8 operat@unter
4.

=

>

Note: The count values are not battery backed and will be lost if power is turned off.

The format of the registers allows the status of the inputs to be read as either single bits or all at once
as a single register on the Modbus network.

EachPTL6DI Module has a unique Ethernet IP address which must be programmed into the PC or PLC.
The IP address in tHeTL6DI Module is configured via the Web Server. Any standard Web browser

such as Internet Explorer can be used to access the web pagesuwmdiguration is carried out. The
modules are factory programmed with a default IP address of 169.254.111.111. This address must be
changed before thenoduleis added to an existing network.

The web page address for viewing the digital input status paters is
http://169.254.111.111/index.htmand the address for viewing the counters is
http://169.254.111.111/counters.htm

The web page address for confiqug the module ittp://169.254.111.111/ip.htmand the web
page for configuring the countershgtp://169.254.111.111/countcfg.htm
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4.1.2 TechnicalSecification of PT16DI

Power Supply Logic Supply Voltage 12-24 Vdc
Logic Supply Current 75mA @ 12V BOImA @ 24V
Digital Inputs Input Points 16
Input Voltage Range 12-24 Vdc
Input Current per input 5mA @ 12Vdc/ 11mA @ 24Vdc
Isolation 1500Vrms between fid and logic
Counters (Filter disabled) Inputs 1to 16
Resolution 32 Bits
Frequency 1KHz (max)
Pulse Width 500us (min)
Ethernet 10/100Mbits/s Twisted pair.
Temperature Operating Temperature. -40°C to + 80°C
Storage Temperature -40°C to + 85°C
Connectors Logic Power 4 Pin Connector on underside of unit
Inputs 18 Way screw connector on front
Ethernet RJ45 on top side of unit.

Note: Inputs 1 to 16 are used as both digital inputs and counter inputs.

4.1.3 Status Indicators

Power:

Ethernet Rx:
Ethernet Tx:
Input Status:

Flashes tandicate the CPU is running.

Flashes to indicate the unit has received a valid Modbus message.
Flashes to indicate the unit has sent a Modbus message.
GhCCé¢ 6KSYy (GKS AylLdzi Aa 2FFo
Ghbé¢ ¢gKSYy (GKS AyLlzi Aa 2y o

Power Ethernet Rx
Input Status | — Ethernet Tx
1-16 P R T
1 2 3 4
5 6 7 8
9 10 11 12
13 14 15 16
16D
1
2
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4.1.4 Wiring

The following diagram shows how the digital inputs are connected to potential free switches. The

common can be connected to positive or negative as indicated.

P R T

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

16D

T 1 99 0 Input 1

E E ' o Input 2

? ? = S O/ Input 3

7 I i N 0/ Input 4

< SFEes o o—mu s

- ol | Input 6

5 S g ' X Input 7

l l = Input 8

8 8 Qi— Oﬁ—o»flz-zzlvdc
c1 9 [ |Qi————povdc
= 1_0 — o Input 9

S il Input 10

10 o | & oot 11

1 12 Si———0 o——

= b Input 12

12 13 N

1—3 ﬁ . 9 Input 13

1_4 1_5 . S O/C Input 14

5 o8 oot

16 7 [8i——0 028l 51220
c2 [ |89 COMMON2__o,0vde

—00vdc

or
—O+12-24Vdc

—00vde

or
—0+12-24Vdc

The followng diagram shows how the digital inputs are connected a NPN transistor or a PNP

transistor.

Roar T
RBon

GR~wD
SR ons-

16DI

Input 1

(S]]

Common 1

0vde

Input 9

So

GIRI& IS EIS|o|®|~]o o |s]w|m |-

IRIZIGIRIGIRIEISIoI2]e |~ o s wln =]

a
e

|
INT TV TT T AT 0TI
202020

Common 2

0 +12-24Vdc

+12-24Vde

The following diagram shows the wiring for the power.

= -7 12Vdc or
— +1 24vdc

] EARTH
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4.1.5 Gonfiguration

The Web page addres$69.254.111.111/ip.htr is entered into the address line of the browser
window to access the configuration page. This page allows you to change the IP address of the
PROMUXCP Module and to enter a Module Description Name and Input Names for
identification/maintenance purposes.

(D) 1P Address - PT16DIB = | D |
« C @ 169.254111111/iphtm w N
PT16DIB
16Dl - DIGITAL INPUT MODULE
Ethernet Configuration Parameters
Module IP 169 284 111 (11
Default Gateway IP 169 254 111 1
Subnet Mask 0 0 0 0
Socket Time Out 90 X1 secon d
Module Compatibility  |[[0[<] 0=PT16DIB, 1=MMTCP16DIB
Submit
Warning: The IP address will not be updated until the power on the module has been switched off and on again. After clicking on the Submit button check that the correct IP address has
been entered. If you forget the IP address, refer to the user manual to reset the module back to the default IP value.
Module Name PT16DI Submit
Input 1 Name INPUT 1 Submit
Input 2 Name INPUT 2 Submit

1 IP AddressThe new IP address can be entered into the web page as shown above. After this
has been done, you must click the Submit button to send the values to the Module. The
screen will now be updated and if successful @dlttinue to display the new IP address. The
new IP address will only be effective after the Module power has been switched off and on
again. This feature allows you to check that the correct IP address has been entered before
being activated. If the IP ddess has been entered incorrectly and the power has not been
switched off, it is possible to renter the correct IP address. If the power has been switched
off and back on again, the Module will not communicate until you enter the new IP address
into the address line of the browser window.

1 Default Gateway IP Addres# default gatewayis a hode (a router) on a computer network
that serves as an access point to another network. In enterprises, however, the gateway is
the computer that routes the trafficém a PC to the outside network that is serving the Web
pages. Itis only necessary to configure the default gateway IP address if the PC that is
accessing thdloduleis on a different network.

I Subnet Maskin computer networks, aubnetworkor subnetisa range of logical addresses
within the address space that is assigned to an organization. The subnet mask is used to
inform the Modulethat it must send its replies to the gateway if the IP address of the PC is
on a different network. When the subnetmaska &S G2 aGnonondné GKSYy A
disabled and the default gateway is not used. A typical subnet mask would be
OHPPPHPPDPHPPDNE D

1 Socket Timeoutif a socket connection is broken, say due to a network fault, it must timeout
to free it up so that itan be used again. This timer is triggered by activity omtbdule, so
if there is no communications activity for longer than the timeout period, the socket will

close.
1 Module Compatibility:When the value is zer@ n theModbus registerare configurel in
0KS F2NXYIFG F2NJ I twha!- ¢/t Y2RdzZ So® 2KSy (KS @I

registers are reconfigured to match the format of the M@ X TCP modules. This is useful
if a new PROMUX TCP module is being used to replace an oleM&OTCP module an
existing system.
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1 Module Name:This field allows you to enter a module description name intoRROMUX
TCP Module. This is an identifier for diagnostic/maintenance purposes and is chosen to best
describe thPROMUXCP Module in the system by namenamber.

1 Input Names:These fields allow you to enter an input description name intoRROMUX
TCP Module. This is an identifier for diagnostic/maintenance purposes and is chosen to best
describe the particular input by name or number.

The Web page addss 169.254.111.111/countcfg.htrhis entered into the address line of the
browser window to access the counter configuration page. This page allows pdiit the Counter
Mode and the Input filter.

(© Counter Configuration - 16 P = e
€« C | ® 169254111111/countcfo.htm BIEN
PT16DI
16DI - DIGITAL INPUT MODULE
COUNTER CONFIGURATION
Counter Mode 1 O=disable, 1=up count, 2=up/down count

Input Filter 2 X10 milliseconds

RETURN TO IP PAGE

1 CounterMode: Enter 0, 1 or 2 to submit the reqeid mode.
1 Input Filter: The input filter is used to prevent false inputs and counting due to electrical
noise or contact bounce.
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4.1.6 Viewing web pages

To view the default Web page in tROMUX CP Module, start the Web browser and type
"169.254.111.111" ito the address line of the browser window. The main page will now be displayed

in the browser window.

/ ©) PTI6DI PROMUX TCP16 D1 » |

€« C @ 169.254111.111/indexhtm

16DI - DIGITAL INPUT MODULE

Module Name: PT16DI

PT16DI

HOME PAGE

PROCON
ELECTRONICS

INPUT NUMBER

INPUT NAME

STATE

INPUT 1:

INPUT_L

OFf]

INPUT 2:

INPUT_2

OFF]

INPUT 3:

INPUT 3

OFF]

INPUT 4:

InPUT_4

OFf]

INPUT 5:

INPUT_5

OFF]

INPUT 6.

INPUT 6

OFF]

INPUT 7:

InpUT_7

oFf]

INPUT 8:

INPUT_8

OFF]

INPUT 9:

INPUT_S

OFF]

INPUT 10:

INPUT_10

OFF]

INPUT 11:

INPUT_11

OFf]

INPUT 12:

INPUT_12

OFF]

INPUT 13:

INPUT_13

OFF]

INPUT 14:

INPUT_14

OFf]

INPUT 15:

INPUT_15

OFF]

= =

inputs.

Input Number:This refers to the actual input number on the terminals of the module.
Input Name:This is the name that was entered in the configioatpage to best describe the

9 State:This is the current state of the inputs. To get an updated reading it is necessary to

refresh the browser window to upload the web page again.

PROCON ELECTRONICS
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To view the Counter Web page in tRROMUX CP Module, start the @b browser and type
"169.254.111.111/counter.hthinto the address line of the browser window.

/ © Counters - 1601 e =
* C (D 169.254111.111/counterhtm % X
ELECTRONICS
PT16DI
16DI - DIGITAL INPUT MODULE
COUNTERS
INPUT NUMBER INPUT NAME COUNT
INPUT 1: INPUT_1 0|
INPUT 2: INPUT 2 0|
INPUT 3: INPUT_3 0
INPUT 4 INPUT_4 0|
INPUT 5: INPUT 5 0|
INPUT 6: INPUT_6 0
INPUT 7: INPUT_7 0
INPUT 8: INPUT_8 0|
INPUT 9: INPUT_9 0|
INPUT 10: INPUT_10 0
INPUT 11: INPUT_11 0| m
INPUT 12: INPUT_12 0|
INPUT 13: INPUT_13 0
INPUT 14: INPUT_14 0|
INPUT 15: INPUT_15 0|
INPUT 16: INPUT_16 0

Counter:This refers to the actual input number on the terminals of the module.

Input Name:This is the name that was entered in the configuration pageetst describe the

inputs.

1 Count:This is the current count on the inputs. To get an updated reading it is necessary to
refresh the browser window to upload the web page again.

1 Counter ConfigurationThis is the mode as described at the beginning of #isian.

= =
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4.1.7 PT16DI- DIGITAL INPUTS ( MODULE TYPEL30)

Modbus Register Name Low High Access Comments
Address Limit Limit

10001 Digital Input 1 0 1 R Status of Digital Inputs.

10002 Digital Input 2 0 1 R "

10003 Digital Input 3 0 1 R "

10004 Digtal Input 4 0 1 R "

10005 Digital Input 5 0 1 R "

10006 Digital Input 6 0 1 R "

10007 Digital Input 7 0 1 R "

10008 Digital Input 8 0 1 R "

10009 Digital Input 9 0 1 R "

10010 Digital Input 10 0 1 R "

10011 Digital Input 11 0 1 R "

10012 Digital Input 12 0 1 R "

10013 Digital Input 13 0 1 R "

10014 Digital Input 14 0 1 R "

10015 Digital Input 15 0 1 R "

10016 Digital Input 16 0 1 R "

30001 S/W Version / N/A N/A R High Byte = Software Version

Module Type Low Bye = 130

30002 Digital Inputs N/A N/A R Digital Inputs in 16 bits. 161.

40003 Counter 1 MSB 0 65535 R/W Counter MSB and LSB combine to give a 32 bit

40004 Counter 1 LSB 0 65535 R/W Counter with range 0 to 4294967295.

40005 Counter 2 MSB 0 65535 R/W !

40006 Counter 2 LSB 0 65535 R/W

40007 Counter 3 MSB 0 65535 R/W !

40008 Counter 3 LSB 0 65535 R/W "

40009 Counter 4 LSB 0 65535 R/W

40010 Counter 4 LSB 0 65535 R/W

40011 Counter 5 MSB 0 65535 R/W

40012 Counter 5 LSB 0 65535 R/W

40013 Couwter 6 MSB 0 65535 R/W

40014 Counter 6 LSB 0 65535 R/W

40015 Counter 7 MSB 0 65535 R/W

40016 Counter 7 LSB 0 65535 R/W

40017 Counter 8 MSB 0 65535 R/W

40018 Counter 8 LSB 0 65535 R/W

40019 Counter 9 MSB 0 65535 R/W

40020 Counter 9 LSB 0 65535 R/W

40021 Counter 10MSB 0 65535 R/W

40022 Counter 10LSB 0 65535 R/W
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Modbus
Address

40023
40024
40025
40026
40027
40028
40029
40030
40031
40032
40033
40034
40035

40036
40037
40038
40039
40040
40041
40042
40043
40044
40045
40046
40047
40048
40049
40050
40051
40052
40053
40054
40055
40056
40057
40058
40059
40060
40061
40062
40063

Register Name

Counter 11MSB
Counter 11LSB
Counter 12MSB
Counter 12LSB
Counter 13MSB
Counter 13LSB
Counter 14MSB
Counter 14LSB
Counter 15MSB
Counter 15LSB
Counter 16MSB
Counter 16LSB
Counter Capture

CCounter MSB
CCounter 1 LSB
CCounter 2 MSB
CCounter 2 LSB
CCounter 3 MSB
CCounter 3 LSB
CCounter 4 LSB
CCounter 4 LSB
CCounter 5 MSB
CCounter 5 LSB
CCounter 6 MSB
CCounter 6 LSB
CCounter 7 MSB
CCounter 7 LSB
CCounter 8 MSB
CCounter 8 LSB
CCounter 9 MSB
CCounter 9 LSB
CCounter 10MSB
CCounter 10LSB
CCounter 11MSB
CCounter 11LSB
CCounter 12MSB
CCounter 12LSB
CCounter 13MSB
CCounter 13LSB
CCounter 14MSB
CCounter 14LSB

Low
Limit
0

OO0 O O 0O 0O O OO0 oo o

Ol O OO0 OO0 O O 0O OO0 OO0 OO0 O 0O O OO0 Ol OlO0O Ol 0o o ©
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High
Limit
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535

65535
65535
65535
65535
6553%
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535
65535

Access

R/W
R/IW
R/W
R/IW
R/W
R/IW
R/W
R/IW
R/W
R/W
R/W
R/W
R/W

R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
RW
R/W
R/W
R/IW
R/W
R/IW
R/W
R/W
R/IW
R/W
R/IW
R/W
R/IW
R/W
R/IW
R/W
R/IW

25

Description

Counter MSB and LSB combine to give a 32 bit
Counter with range 0 to 4294967295.

Bitl = 1 to Capture Counterl, Bit2 = 1 to Capture
Counter?2, etc.

Capture Counter Registers. MSB and LSB
combine to give a 32 bit Value.
Counter with range 0 to 4294967295.
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Modbus
Address

40064
40065
40066
40067
40101
40102
40103

Register Name Low High Access | Description
Limit Limit
CCounter 15MSB 0 65535 R/W
CCounter 15LSB 0 65535 R/W
CCounter 16MSB 0 65535 R/W
CCanter 16LSB 0 65535 R/W
Counter Mode 0 2 R/W 0=Disable, 1=Up Counting, 2=Up/Down Count
Input Filter 0 65535 R/W 0 = Disable, >0 = Enable. (x10ms)
Capture Zero 0 65535 R/W 0 = Disabled, bitl = auto zero counter 1.

4.1.7.1 Digital Input Register.

The digital inputs can be read in a single register as follows:

MSB PT16DDIGITAL INPUTS LSB

15

14 [13] 1211 J10] o] 8] 7]6[s5[4a]a3]2]1]o] Aporess

32768 | 16384 | 8192 | 4096 | 2048 | 1024|512 | 256|128 | 64 | 32 | 16 | 8 | 4 | 2 | 1 | 30002

16

15 14 13 12 11 10 9 8 7 6 53 42 1

Digital Input Number

4.1.7.2 Counter Registers.

The counters are stored as two 16 bit registers. The first register is the High Register and the second
register is the Low Register. To ¢fe¢ actual 32 bit count value the registers must be combined as
follows:

Counter High Value = Register 40003.
Counter Low Value = Register 40004.

Counter Value = (Counter High Value X 65535) + Counter Low Value.

4.1.7.3 Counter Capture.

To capture a counteat 1 must be written to the corresponding bit position in the Counter Capture
Register 40035. For example:

1. Writing 1 to Register 40035 results in Counter 1 value being captured to Counter Capture 1.

2. Writing 2 to Register 40035 results in Counter 2 valuadpeaptured to Counter Capture 2.

3. Writing 3 to Register 40035 results in Counter 1 value being captured to Counter Capture 1
and Counter 2 value being captured to Counter Capture 2.

Once the module has Captured the counters, the Counter Capture Retf)§t85 is cleared to zero. It

is possible to read this register to get confirmation that the capture is complete before reading the
captured counter values.
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4.1.7.4 Counter Auto Zero.

The counter being captured can be auto zeroed. The purpose of this functioteisthe module zero
the counter so that no counts get lost due to delays from communication latency, etc.

To ensure that a counter is auto zeroed, a 1 must be written to the corresponding bit position in the
Capture Zero Register 40103. For example:

Writing 1 to Register 40103 results in Counter 1 value being zeroed when the Counter Capture bit is 1.

The value in the Capture Zero Register 40103 is permanently stored in memory and only has to be
configured once.
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4.2 PT16DIB DIGITAL INPUTS WITH GOBRS

4.2.1 DESCRIPTION

ThePT16DIBnodule is a 16 channel digital input module. The
inputs are isolated from the logic by-Birectional opte
couplers. The inputs are divided into 2 isolated groups of 8
inputs each. This allows for many configurations in witle
input module may be used. One such configuration could be
where one group is connected as common positive and the
second group connected as common negative.

The counters operate in three modes:
Inmode 0:All the counters are disabled.

Inmode 1:The counters are 32 bit counters allowing a count
value from 0 to 4294967295. The count value can be cleared by
writing a zero to the associated registers or preset to any other
value using the same method.

R N Y A P P P T W

=)

\

\S S\

Inmode 2:The inputs are connected as up/downucters.

Input 1 will increment counter 1 whilst input 2 decrements
counterl. In the same way, inputs 3&4 operate counter 2,
inputs 5&6 operate counter 3 and inputs 7&8 operate counter
4, eftc.

=

ol

» \

When the input filter is configured for > 10ms (Input Filter)>
the 16 counters are saved in nwolatile memory and the count value will be saved when power fails.

The format of the registers allows the status of the inputs to be read as either single bits or all at once
as a single register on the Modbus netkor

Each PT16DIB Module has a unique Ethernet IP address which must be programmed into the PC or
PLC. The IP address in the PT16DIB Module is configured via the Web Server. Any standard Web
browser such as Internet Explorer can be used to access the vggls peere configuration is carried

out. Themodules are factory programmed with a default IP address of 169.254.111.111. This address
must be changed before thmoduleis added to an existing network.

The web page address for viewing the digital inputistgtarameters is
http://169.254.111.111/index.htmand the address for viewing the counters is
http://169.254.111.111/counters.htm

The web page address foorfiguring the module igttp://169.254.111.111/ip.htmand the web
page for configuring the countershgtp://169.254.111.111/countcfg.htm
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4.2.2 Technical Spedifation of PT16DIB

Power Supply Logic Supply Voltage 12-24 Vdc
Logic Supply Current 75mA @ 12V BOImA @ 24V
Digital Inputs Input Points 16
Input Voltage Range 12-24 Vdc
Input Current per input 5mA @ 12Vdc/ 11mA @ 24Vdc
Isolation 1500Vrms betwen field and logic
Counters (Filter disabled) Inputs 1to 16
Resolution 32 Bits
Frequency 1KHz (max)
Pulse Width 500us (min)
Counters (Filter > 1) Inputs 1to 16
Resolution 32 Bits
Frequency 25Hz (max)
Pulse Width 20ms (min)
Ethernet 10/100Mbits/s Twisted pair.
Temperature Operating Temperature. -40°C to + 80°C
Storage Temperature -40°C to + 85°C
Connectors Logic Power and Comms. | 4 Pin Connector on underside of unit
Inputs 18 Way screw connector on front
Ethernet RJ45 on top side ainit.

Note: Inputs 1 to 16 are used as both digital inputs and counter inputs.

4.2.3 Status Indicators

Power:
RS485 Rx:
RS485 Tx:
Input Status:

Flashes to indicate the CPU is running.

Flashes to indicate the unit has received a valid Modbus message.

Flashes to indate the unit has sent a Modbus message.
GhCCé¢ ¢KSYy (GKS AylLlzi Aa 2FFo
Ghbé¢ ¢gKSYy (GKS AyLlzi Aa 2y o

Power Ethernet Rx
Input Status ~—— | Ethernet Tx
1-16 P R T
1 2 3 4
5 6 7 8
9 10 11 12
13 14 15 16
16Dl
1
2
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4.2.4 Wiring

The following diagram shows how the digital inputs are connected to potential free swiithes.

common can be connected to positive or negative as indicated.

P R T

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

16DI

T 1 99 - Input 1

E E - IS Input 2

g 5 ' N —O/ Input 3

I I — Qe 0/ Input 4

5 Ay & o—lmpus

= =1 Input 6

5 SL g ' o Input 7

L L Input 8

8 8 QIi———0 O0————0+1224vdc _—00vdc
- = Common 1 or
c1 9_|Si—————00vdc —0+12-24vdc
-_— 1—0 1 o Input 9

2 ﬁ - S fl 0 Input 10

1_0 E - S Input 11

= i Input 12

12 13 |Qi——0o0—

J:3 JZ 9 ( Input 13

14 15[ |9 o ol

E E - S i Input 15

16 17 fsu—( o160 515 2avee o —00vee
c2 18[ S Common2__o,gy4c —o+12:24vde

The following diagram shows how the digital inputs are connected a NPN transistor or a PNP

transistor.
P R T
12 3 4
5 6 7 8
9 10 11 12
13 14 15 16
16DI
z i 0 Input 1
2 2[]ed——
3 3 |Qop——o
4 Al _|So—— NPN
5 5 ol Transistor
s s[]o——
7 1[]eo——
8 s Qo Common 1 Ovde
c1 9 S 0 +12-24Vdc
= o Input 9
9 10019
i [ ]st—
I 12| [Qop——
= - PNP
1_2 1_3 L So Transistor
K] [ g0
14 15 |90
15 16l |Q0
16 17[_]90——  common2 +12-24Vde
c2 18[ |0 0 0vde

The followingdiagram shows the wiring for éhpower.

Connection

- -1 12vdc or
— +4 24vdc

] eartH
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4.2.5 Configuration

The Web page addres$69.254.111.111/ip.htr is entered into the address line of the browser
window to access the configuration page. This page allows you tgettae IP address of the MOGD
MUX TCP Module and to enter a Module Description Name and Input Names for
identification/maintenance purposes.

(D) 1P Address - PT16DIB = | D |
« C @ 169.254111111/iphtm w N
PT16DIB
16Dl - DIGITAL INPUT MODULE
Ethernet Configuration Parameters
Module IP 169 284 111 (11
Default Gateway IP 169 254 111 1
Subnet Mask 0 0 0 0
Socket Time Out 90 X1 secon d
Module Compatibility  |[[0[<] 0=PT16DIB, 1=MMTCP16DIB
Submit
Warning: The IP address will not be updated until the power on the module has been switched off and on again. After clicking on the Submit button check that the correct IP address has
been entered. If you forget the IP address, refer to the user manual to reset the module back to the default IP value.
Module Name PT16DI Submit
Input 1 Name INPUT 1 Submit
Input 2 Name INPUT 2 Submit

1 IP AddressThe new IP address can be entered into the web page as shown above. After this
has been done, you nsticlick the Submit button to send the values to the Module. The
screen will now be updated and if successful will continue to display the new IP address. The
new IP address Wonly be effective after thiModule power has been switched off and on
again.This feature allows you to check that the correct IP address has been entered before
being activated. If the IP address has been entered incorrectly and the power has not been
switched off, it is possible to renter the correct IP address. If the powaashbeen switched
off and back on again, the Module will not communicate until you enter the new IP address
into the address line of the browser window.

1 Default Gateway IP Addres# default gatewayis a node (a router) on a computer network
that serves agn access point to another network. In enterprises, however, the gateway is
the computer that routes the traffic from a PC to the outside network that is serving the Web
pages. Itis only necessary to configure the default gateway IP address if thatC th
accessing thdoduleis on a different network.

1 Subnet Maskin computer networks, aubnetworkor subnetis a range of logical addresses
within the address space that is assigned to an organization. The subnet mask is used to
inform the Modulethat it must send its replies to the gateway if the IP address of the PC is
2y I RAFFSNBYyl yStg2N]l o 2KSy GKS adzoySid YI ajg
disabled and the default gateway is not used. A typical subnet mask would be
OHPPPHPPDPHPPDNE D

1 Soket Timeout:If a socket connection is broken, say due to a network fault, it must timeout
to free it up so that it can be used again. This timer is triggered by activity anddele, so
if there is no communications activity for longer than the timepatiod, the socket will

close.
1 Module Compatibility:When the value is zer@ n theeModbus registerare configured in
GKS F2NXYIFG F2NJF twha! - ¢/t Y2RdzZ So® 2 KSy GKS

registers are reconfigured to match the format of theddMUX TCP modules. This is useful
if a new PROMUX TCP module is being used to replace an ol CP module in an
existing system.
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1 Module Name:This field allows you to enter a module description name into the MQIX
TCP Module. This is an identiffer diagnostic/maintenance purposes and is chosen to best
describe the MOEMUX TCP Module in the system by name or number.

1 Input Names:These fields allow you to enter an input description name into the MQ.IX
TCP Module. This is an identifier for diagtic/maintenance purposes and is chosen to best
describe the particular input by name or number.

The Web page addres$69.254.111.111/countcfg.htrhis entered into the address line of the
browser window to access the counter configuration page. Thi® @dlows you to enter a Counter
Description Name for identification/maintenance purposes.

1 Counter Mode:Enter 0, 1 or 2 to submit the required mode.
1 Input Filter: The input filter is used to prevent false inputs and counting due to electrical
noiseor contact bounce.
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