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1. AN OVERVIEW OF TPIROBUSYSTEM

1.1 Introduction

PROBUSB an innovative modular I/O system which provides a simple low cost solution for distributed
I/0O requirements.

ThePROBUSystem consists of staralone Digital and Analog Input and Output modules which are
connected together on 885two wire multidrop network.

The modules plug into a special bus connector which fits inside the DIN rail.
The modules communicate using tM®ODBUS RTprotocol. A 32bit ARM CPU is used in the modules
to provide high speed data processing and fashownicationgurnaroundtimes. Multiple baud

rates are selectable from 2400 to 115200 baud.

AllPROBUSodules plug directly onto an industry standard DIN rail. All modules have a minimum
isolation of BOOVAQms between the field and logic and all RS4BBuits are isolated.

¢KS Y2RdzZ S& KIFI @S 0SSy SIdALIISR gAGK adlidza f SRQa 6K
or outputs. This visual indication assists with fault finding and diagnostics.

1.2 Application Configurations

There are a number of ffierent configurations in which theROBUBodules may be used in a
system. Some are listed as follows:

1.2.1 1/O Expansion.

There are a number of devices suchPasa o6t NRINI YYIF6fS [23A0 /2y GNRft SNE
Communications facility available. Wheonfigured as a MODBUS Master, and attached to the RS485

network, the PLC can use tRROBUSIodules as remote 1/O reducing cabling costs and increasing

the 1/O capability of the PLC.

16Dl

Digital
Inputs

Request

RS485 Network Response .

120 Ohm Termination

A

Digital
TC Outputs
Inputs
16DO
6TCS
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1.2.2 Data Acquisition.

Another use of th®PROBUSlodules is for Data Acquisition wherd”&(Personal Computer) is
connected to the Network. Many SCADA software packages support the MODBUS Master Protocol
and can hence retrieve data from Input Modules or send data to Output NMadTheserial portof

the PC is connected to &5232/RS485 Convertethich in turn is connected to the Network.

pPC

16Dl
—~Serial Link =,
\ Digital
\ Inputs

N RS232/RS485
Converter

h v
Modbus : Request :
Master | !
! " Modbus
RS485 Network N K Slaves
P Response X :

1

120 Ohm Termination .
Digital

Outputs

-y

Inputs

16DO
6TCS

1.2.3 Ethernet.

Procon has developed a Converter which connects to a standard 10/100BaseT Ethernet network. The
Converter is given a networR laddress and can be accessed by WpRE's at a time. The converter
enables PC's and PLC's using the MODBUS/TCP protocol to communicate with the P&RQBUSE
modules.

Modbus
PC Master
o UTP
-~ Modbus
o
Modbus A //,—
Master Hub/Swich
Ethernet
RS232/RS485
Converter

1.2.4 Other Applications.

PROBUSIodules can be connected to a PC or PLC for reirmatgitoring and control via radio
telemetry using third party RF transceivers, Bipimodems or GPRS modems.
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1.3 Module Selection Table

MODEL MODULE TYPE
/O MODULES

PBL6DI 16 DIGITAL INPWODULE INCLUDING COUNTERS
PBL6DO 16 DIGITAL OUTPUT MODULE
PB&RO 6 RELAY OUTPUT MODULE
PB®IO 6 DIGITAL INPUBDIGITAL OUTPUT MODULE
PB3AII 8 ANALOG INPUTF ROmA / 4- 20mAc¢ 16bit
PBAIV 8 ANALOG INPUTF 00V / 2- 10V¢ 16bit
PBAIS 8 ANALOG INPUF Q0mA / 4- 20mA /°20mA FULLY ISOLATED
PBAIVS 8 ANALOG INPUF @V /0-10V /°1V /°10V FULLY ISOLATED
PBEG 8 TC INPUT MODULE INGI5GV &°100mV 1I/P FULLY ISOLATED
PBRTD 6 RTD INPUT MODULET100, Ni120, PT1000, Ni1000, Ni1000LG & Oh
PB6AO 8 ANALOG OUTPUT MODULE c@nA
PB6AY 8 ANALOG OUTPUT MODULE ca@y
PBE Modbus/TCP Ethernet to Serial RS485 gateway
PBP Profibus to Serial RS485 gateway
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2. PROBUSENERAL INFORMATION

2.1 Physical Dimensions

ThePROBUE&nclosure is shown below. The module clips directly onto an indstndard DINail.
Field wiring is on théop and bottomof the module vig plug-in connectos. The module power and
RS485 communications wiring is on a separate connedhich clips ato the DIN raibn the backof

the housing.

Allow at least 25mm otop and below the module to accommodate the wiring. Ensure that enough
spaceis kept above and below the module for good ventilation.

113.0mm

A

WwWwgoTT
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2.2 DIN rail Busadaptor

ThePR@US connector allows sidg-side install of theModules The picture belovshows
multiple PR@US connectors installed on a DIN rail. First, instalPR@US connector onto
the DIN rail, then slide intthe adjacentPR@US connector.

2.3 Installing the module onto the DIN rall

The Probus modules are designed to be installed on a standard 35 mraiD84ap thePR@®US
connector first intathe railas shown above. Nextip the top of the module onto th®IN railand
pivot the Module onto the DIN rail. The spring loaded clasp will latch around onto thed3iNting in
a firmly seated productDo not force the module onto the connector otherwise the module or
connector may be damaged.

Note: The modules are not designed for hot plug iFhe power must be turned off before the
modules are plugged into the base.
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2.4 Removing the module from the DIN rail

To remove thanodulefrom the DIN Rail, use a flat bladerewdriverto pry the spring loaded
clasp away from the DIN rail in the manner showthim picture below Next pivot themodule
up andaway from the DIN rail and remove.

2.5 Grounding/Shielding

In most caseFROBUB0odules will be installed in an enclosure along with other deviceshwhic
generate electromagnetic radiation. Examples of these devices are relays and contactors,
transformers, motor controllers etc. This electromagnetic radiation can induce electrical noise into
both power and signal lines, as well as direct radiation intortitodule causing negative effects on

the system. Appropriate grounding, shielding and other protective steps should be taken at the
installation stage to prevent these effects. These protective steps include control cabinet grounding,
module grounding, cdb shield grounding, protective elements for electromagnetic switching devices,
correct wiring as well as consideration of cable types and their cross sections.

2.6 Network Termination

Transmission line effects often present a problem on data communicatitwanks. These problems
include reflections and signal attenuation.

To eliminate the presence of reflections from the end of the cable, the cable must be terminated at
both ends with a resistor across the line equal to its characteristic impedance. Bidharst be
terminated since the direction of propagation isdifectional. In the case of an RS485 twisted pair
cable this termination is typically 120 ohms.

2.7 RS485 Network Wiring

RS485 is designed to be used with a single twisted pair cable. One of the restrictions of this system is
that the common modevoltages of the nodes on the network should not exce@d or +DV. In order
to ensure that this condition is met, it is recommended that R8485 GNBonnections on the
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modules be connected together. For modules that are far apart, a second twisted pair should be used
as theRS485 GNIink.

In certain applications wdre there are strong possibilities of an earth loop being caused bRR8%#85
GNDlink, the link should be tied to thRS485 GNi2rminalon each moduléhrough a 1000hm
resistor, to limit the earth loop current.

Where earth loop problems exist, it may hecessary to isolate the RS485 network either using
optical fiber or an isolated RS485 repeasech as thé®BI85REP module.

RS485 Cabling Methodology

Method-1, Single Twisted pair, No shield

Ly GKA& Ol a8z a9l NIKE A ¥indalPros/kiRd of gAbfingdeifabléiifa Ay SE LISy a A
conduits are used for communication cables, power supply cables are not avaifetitee

environment is free from electrical noise. This method is not recommended for indugbpéitations

Method-2, Shietled single twisted pair + Earth wire
One pair is used for REB5 communications and extra wire used specifically for a gravirel

Method-3, Shielded single twisted pair cable
One pair is used for REB5 communications and shield is used for return.

Method-4, Shielded twisted pair, 2 pairs

One pair is used for the RIB5 communications and another pair is used for graund

Method 2 to 4 would reduce noise induced through ground potential differences. This jiseferred
option in areas where there ispotential for high electrical noise or if cabling latks cleanliness of
conduit or wire trays. The drawback of the three conductor optiogiésated cable pricing and is
slightly more difficult to install. Care must also be taking u#iiigoption notto create a ground loop.

Isolated
PROBUS Power

Module supply

RS485

— L2

o O3

] }-— E2
RS485 GND

(1)
Isolated PROBUS Isolated
Power Module PROBUS Power
supply Module supply
@)
RS485 () Cable Screen RS485

RS485 Twisted Pair

+

T N l .

N1 ——
T | \/ a \ T i E3
s / RS485 GND

RS485 GND

El

+——

@)
Ground Wire
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Good installation practice for RS485 systems:
1. Use RS485 twisted cable to prevent electrical noise pickup.

2. Use a ground wire to connect all of tR&485 GNE2rminals on the modules together. This ensures
that all of the modules are at the same potential. The ground wire must be eartheadeainly.

3. Use a screened cable to prevent electrical noise pickup. This screen must be earthed at one end
only. If aground wire is not available then the screen can be used instead. To get the best
performance this is not recommended.

4. The RS485 and power supply is wired correctly.

5. Do not carry RS485 and 24V DC power supply in same cables.

6. Use Separate isoked 24V DC for RS485 devices power supply and field inputs.

7. The OV of the power supply must be earthed.

8. The screen of the RS485 cable must be earthed.

9. The RS485 devices must be at the same earth potential.

10. Use optical isolators in RS48%lto provide protection from low frequency interference from
ground loops.

11. Do proper termination and/or shielding to provide isolation from high frequency interference, RFI,
and transients

12. The power supply must have good filters and protectiartiee 220V/110V side.

13. The RS485 line should have external over voltage protection to protect from high voltage electrical
noise being induced into the RS485 cable.

14. Make sure there is a dedicated Instrumentation ground system to be used with E&88s.

2.8 RS485 Network Protection

Being used in an industrial environment, the RS485 network could pick up electrical noise from other
machinery or even lighteningdn this case it is advised that an RS485 network protection device be
used at the entrypoint to the panel where th€ROBUSodules are housed.
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2.9 Setting the Modbus Node ID

2.9.1 Changing the DIP switch to set the Node ID and baud rate

The DIP switches are provided to manually configurentbelulenodelD and baudrate. Switches 1
through7 set the nodelD sequentially starting at O arehding atl27. Switch8 sets thebaudrate at

either 9600 or user programmed in memory

Thesoftware in the modulessamples the dip switches on a resghien the power isyckd. Once
sampled, thesoftwarewrites the settingsnto the internal UART The user is welcome to change the

dip switches while thenoduleis powered, however, a reset must be initiated afterward.

TheDIPswitch can be toggled using a small flat blade screwdrivezgaivalent tool, aslsown inthe
picture below

2.9.2 DIP Switch Status Register.

Each module uses register 30100 to store the status of the DIP switches.

MSB DIP SWITCH REGISTER LSB

5 | 14 | 3] 2] 11 ]1w0]9 8] 7]6]5]a 2 0 | ADDRESS

32768 16384| 8192 | 4096 | 2048 | 1024 | 512 | 256 | 128 | 64 | 32 | 16 4 1 | 30100
0 o 0 o0 0 0 0 o0 L

Sw1

SW2

SW R

SW 4

SW5

SW6

SW7

Sws
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2.9.3 Node ID Table

The following table assists with the setting up of DIP switches for the required NODE ID.

SW1i SW2 SW3 SW4 SW5 SW6 SW7
0 OFF OFF OFF OFF OFF OFF OFF
1 ON OFF OFF OFF OFF OFF OFF
2 OFF ON OFF OFF OFF OFF OFF
3 ON ON OFF OFF OFF OFF OFF
4 OFF OFF ON OFF OFF OFF OFF
5 ON OFF ON OFF OFF OFF OFF
6 OFF ON ON OFF OFF OFF OFF
7 ON ON ON OFF OFF OFF OFF
8 OFF OFF OFF ON OFF OFF OFF
9 ON OFF OFF ON OFF OFF OFF
10 OFF ON OFF ON OFF OFF OFF
11 ON ON OFF ON OFF OFF OFF
12 OFF OFF ON ON OFF OFF OFF
13 ON OFF ON ON OFF OFF OFF
14 OFF ON ON ON OFF OFF OFF
15 ON ON ON ON OFF OFF OFF
16 OFF OFF OFF OFF ON OFF OFF
17 ON OFF OFF OFF ON OFF OFF
18 OFF ON OFF OFF ON OFF OFF
19 ON ON OFF OFF ON OFF OFF
20 OFF OFF ON OFF ON OFF OFF
21 ON OFF ON OFF ON OFF OFF
22 OFF ON ON OFF ON OFF OFF
23 ON ON ON OFF ON OFF OFF
24 OFF OFF OFF ON ON OFF OFF
25 ON OFF OFF ON ON OFF OFF
26 OFF ON OFF ON ON OFF OFF
27 ON ON OFF ON ON OFF OFF
28 OFF OFF ON ON ON OFF OFF
29 ON OFF ON ON ON OFF OFF
30 OFF ON ON ON ON OFF OFF
31 ON ON ON ON ON OFF OFF
32 OFF OFF OFF OFF OFF ON OFF
33 ON OFF OFF OFF OFF ON OFF
34 OFF ON OFF OFF OFF ON OFF
35 ON ON OFF OFF OFF ON OFF
36 OFF OFF ON OFF OFF ON OFF
37 ON OFF ON OFF OFF ON OFF
38 OFF ON ON OFF OFF ON OFF
39 ON ON ON OFF OFF ON OFF
40 OFF OFF OFF ON OFF ON OFF
41 ON OFF OFF ON OFF ON OFF

PROCON ELECTRONICS
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NODE ID DIP SWITCH SETTINGS

SW1 SW2 SW3 Sw4 SW5 SW6 SW7
42 OFF ON OFF ON OFF ON OFF
43 ON ON OFF ON OFF ON OFF
44 OFF OFF ON ON OFF ON OFF
45 ON OFF ON ON OFF ON OFF
46 OFF ON ON ON OFF ON OFF
47 ON ON ON ON OFF ON OFF
48 OFF OFF OFF OFF ON ON OFF
49 ON OFF OFF OFF ON ON OFF
50 OFF ON OFF OFF ON ON OFF
51 ON ON OFF OFF ON ON OFF
52 OFF OFF ON OFF ON ON OFF
53 ON OFF ON OFF ON ON OFF
54 OFF ON ON OFF ON ON OFF
55 ON ON ON OFF ON ON OFF
56 OFF OFF OFF ON ON ON OFF
57 ON OFF OFF ON ON ON OFF
58 OFF ON OFF ON ON ON OFF
59 ON ON OFF ON ON ON OFF
60 OFF OFF ON ON ON ON OFF
61 ON OFF ON ON ON ON OFF
62 OFF ON ON ON ON ON OFF
63 ON ON ON ON ON ON OFF
64 OFF OFF OFF OFF OFF OFF ON
65 ON OFF OFF OFF OFF OFF ON
66 OFF ON OFF OFF OFF OFF ON
67 ON ON OFF OFF OFF OFF ON
68 OFF OFF ON OFF OFF OFF ON
69 ON OFF ON OFF OFF OFF ON
70 OFF ON ON OFF OFF OFF ON
71 ON ON ON OFF OFF OFF ON
72 OFF OFF OFF ON OFF OFF ON
73 ON OFF OFF ON OFF OFF ON
74 OFF ON OFF ON OFF OFF ON
75 ON ON OFF ON OFF OFF ON
76 OFF OFF ON ON OFF OFF ON
77 ON OFF ON ON OFF OFF ON
78 OFF ON ON ON OFF OFF ON
79 ON ON ON ON OFF OFF ON
80 OFF OFF OFF OFF ON OFF ON
81 ON OFF OFF OFF ON OFF ON
82 OFF ON OFF OFF ON OFF ON
83 ON ON OFF OFF ON OFF ON
84 OFF OFF ON OFF ON OFF ON
85 ON OFF ON OFF ON OFF ON
86 OFF ON ON OFF ON OFF ON
87 ON ON ON OFF ON OFF ON
88 OFF OFF OFF ON ON OFF ON
89 ON OFF OFF ON ON OFF ON
90 OFF ON OFF ON ON OFF ON
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NODE ID DIP SWITCH SETTINGS

SW1 SW2 SW3 Sw4 SW5 SW6 SW7
91 ON ON OFF ON ON OFF ON
92 OFF OFF ON ON ON OFF ON
93 ON OFF ON ON ON OFF ON
94 OFF ON ON ON ON OFF ON
95 ON ON ON ON ON OFF ON
96 OFF OFF OFF OFF OFF ON ON
97 ON OFF OFF OFF OFF ON ON
98 OFF ON OFF OFF OFF ON ON
99 ON ON OFF OFF OFF ON ON
100 OFF OFF ON OFF OFF ON ON
101 ON OFF ON OFF OFF ON ON
102 OFF ON ON OFF OFF ON ON
103 ON ON ON OFF OFF ON ON
104 OFF OFF OFF ON OFF ON ON
105 ON OFF OFF ON OFF ON ON
106 OFF ON OFF ON OFF ON ON
107 ON ON OFF ON OFF ON ON
108 OFF OFF ON ON OFF ON ON
109 ON OFF ON ON OFF ON ON
110 OFF ON ON ON OFF ON ON
111 ON ON ON ON OFF ON ON
112 OFF OFF OFF OFF ON ON ON
113 ON OFF OFF OFF ON ON ON
114 OFF ON OFF OFF ON ON ON
115 ON ON OFF OFF ON ON ON
116 OFF OFF ON OFF ON ON ON
117 ON OFF ON OFF ON ON ON
118 OFF ON ON OFF ON ON ON
119 ON ON ON OFF ON ON ON
120 OFF OFF OFF ON ON ON ON
121 ON OFF OFF ON ON ON ON
122 OFF ON OFF ON ON ON ON
123 ON ON OFF ON ON ON ON
124 OFF OFF ON ON ON ON ON
125 ON OFF ON ON ON ON ON
126 OFF ON ON ON ON ON ON
127 ON ON ON ON ON ON ON

All modules will respond to a default Node ID of 254.
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2.10 Communications Settings

The data in the moduleare stored in 16 bit registers. These registers are accessed over the network
using the MODBURTUcommunication protocol.

2.10.1 Communications Settings with DIP Swit8lfOFF(Default)

BAUD RATE 9600
DATA BITS 8
PARITY NONE
STOP BITS 1

2.10.2 Communications Settings with DIP Swit8lfON (Programmed Baud Rate)

BAUD RATE 2400, 4800, 9600, 19200, 384®7,600,11520Q 187500
DATA BITS 8

PARITY None, Even, Odd

STOP BITS 1,2

2.10.3 Communications Settings Registers

40121 Baud Rate 2400 18750 | R/W | 2400, 4800, 9600, 192088400,5760Q 11520,

18750
40122 Parity 0 2 R/W | 0=none, 1 =even, 2 =odd
40123 Stop Bits 1 2 R/W | 1 = 1stop bit, 2 = 2 stop bits
40124 Reply Delay 0 255 R/W | (x10ms)

2.10.3.1 Baud Rate Register (40121)

The baud rate value is programmed directly into the baud rate register. The only exception is the
115200 baud rate where the value 11520 is uaad 187500 baud where the value 18750 is used

2.10.3.2 Parity Register (40122)

The parity can be set to none by writing a 0 to the parity register, set to even by writing a 1 to the
parity Register or set to odd by writing a 2 to the parity register.

2.10.3.3 Stop Bits Rgister (40123)

The number of stop bits can be set to 1 by writing a 1 to the stop bits register or set to 2 by writing a 2
to the stop bits Register.

2.10.3.4 Reply Delay Register (40124)

The reply delay is a time delay between the Modbus message received toplyebreing sent. In
some applications where a modem or radio is used in the RS485 network, it may be necessary to add
a reply delay due to turn around delays in the d®fgant.

\ Reply Delay

i
Hial

v

Rx Reauest I

I Tx Replv

Time (x10ms)
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2.10.4 ModbusRegister Types

There are 4 types of variables which can 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 Onf

3 30001 Input registers (Analog) Read Only

4 40001 Output registers (AnalogRead & 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 adfitedhe next xxx registers.

2.10.5 Modbus Functions

ThePROBUS®odules will respond to the following Modbus functions:

Function 1¢ Read I/O status (Digital Inputs and Outputs)
Function 2¢ Read I/O status (Digital Inputs and Outputs)
Function ¥, Read Registe (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 (Digi Outputs)
Function 16; Write Multiple Registers (Analog Outputs)
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2.11 Power supply and Communicationd/iring

2.11.1 Wiring connections

The following diagram shows the wiring for the power and RS485 communications.

& 1
o N26685

2.11.2 Wiring Descriptions

Terminal Description

1 Power OV The DC power supply GND or OV connection.

2 Power +24V | The DC power supply positive connection. 12V to 24V. Note some mod
will only work with +24V.

3 RS485 GND | The RS486ircuitis isolated from the DC power supply for the module. T}
RS485 GND connection is not connected to the DC power suppGH B,
seperateground wire to connect all of thRS485 GNi2rminals on the
modules togetherThis ensures that all of the modulessaat the same
potential. The ground wire must be earthedate endonly.

4 RS485 RS485 network connection

5 RS485 + RS485 network connection
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3. PROBUMODULES

3.1 PBL6DI-DIGITAL INPUTS WITH COUNTERS

3.1.1 Description

ThePBL6DI module is a 16 channel digital input module. The
inputs are isolated from the logic by-tirectional optecouplers.
The inputs are divided into 2 isolated groups of 8 inputs each.
This allows fom number ofconfigurations 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.

R T

F a8

5678

The counters operate in three modes Basiss 3 o0 m R
In mode 0:All the counters are disabled. N

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

Inmode 2:The inputs are connected as up/down counters. Inpt
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 counteret;.

The format of theegisters 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.

3.1.2 Technical Specification ¢?BL6DI

Power Supply Logic Supply Voltage 12-24 Vdc
Logic Supply Current 39MmA @ 12V 22mA @24V
Digital Inputs Input Points 16
Input Voltage Range 12-24 Vdc
Input Current per input 5mA @ 12Vdc / 11mA @ 24Vdc
Isolation 1500Vrms between field and logic
Counters Inputs 1to 16
Resolution 32 Bits
Frequency 1KHz (max)
Pulse Width 500us (min)
Temperature Operating Temperature. -20°C to +/0°C
Storage Temperature -40°C to + 85°C
Connectors Logic Power and Comms. ;| 5 way connector that clips onto DIN rai
Inputs 6 x 3Way screw connector otop and
bottom

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

Power: Flashes to indicate the CPU is running.
RS485 Rx: Flashes to indicate the unit has received a valid Modbus message.
RS485 Tx: Flashes to indicate the unit hasnt a Modbus message.

Input Status: ah CCé¢ $KSYy (GKS AyLlzi Aa 2FFo
dhbé¢ 6KSYy (GKS AyLdzi Aa 2y o

R = RS485 Rx

P = Power

ﬁ T = RS485 Tx

4

NP R T
Input Status \ L s a4
1-16 ~5 6 7 8

9 10 11 12

13 14 15 16

Switch 1 | 16D

=L
Om
Om
Om
Om

= Switch 8
Om

Ol ]
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\

o
ul
ul
o
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3.1.4 Wiring

The followingdiagram shows how the digital inputs are connected to potential free switches. The
common can be connected to positive or negative as indicated.
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3.1.5 PBL6DI Data Registers (MODULE TYPEDF 1

Modbus RegistetName Low High Access Description
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 Digital 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 Byte =80
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 td294967295.
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 Counter 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 Register Name Low High Access Description

Address Limit Limit

40023 Counter 11MSB 0 65535 R/W Counter MSB and LSB combine to give a 32 bit

40024 Counter 11LSB 0 65535 R/W Counter with range 0 to 4294967295.

40025 Counter 12MSB 0 65535 R/W "

40026 Counter 12LSB 0 65535 R/W "

40027 Counter 13MSB 0 65535 R/W "

40028 Counter 13LSB 0 65535 R/W "

40029 Counter 14MSB 0 65535 R/W "

40030 Counter 14LSB 0 65535 R/W "

40031 Counter 15MSB 0 65535 R/W "

40032 Counter 15LSB 0 65535 R/W "

40033 Counter 16MSB 0 65535 R/W "

40034 Counter 16LSB 0 65535 R/W "

40035 Counter Capture 0 65535 R/W Bitl = 1 to Capture Counterl, Bit2 = 1 to Capture
Counter2, etc.

40036 CCounter 1 MSB 0 65535 R/W Capture Counter Registers. MSB and LSB

40037 CCounter 1 LSB 0 65535 R/W combineto give a 32 bit Value.

40038 CCounter 2 MSB 0 65535 R/W Counter with range 0 to 4294967295.

40039 CCounter 2 LSB 0 65535 R/W

40040 CCounter 3 MSB 0 65535 R/W "

40041 CCounter 3LSB 0 65535 R/W "

40042 CCounter 4 LSB 0 65535 R/W "

40043 CCounter 4.SB 0 65535 R/W "

40044 CCounter 5 MSB 0 65535 R/W "

40045 CCounter 5 LSB 0 65535 R/W "

40046 CCounter 6 MSB 0 65535 R/W "

40047 CCounter 6 LSB 0 65535 R/W "

40048 CCounter 7 MSB 0 65535 R/W "

40049 CCounter 7 LSB 0 65535 R/W "

40050 CCounter 8 MSB 0 65535 R/W "

40051 CCounter 8 LSB 0 65535 R/W "

40052 CCounter 9 MSB 0 65535 R/W "

40053 CCounter 9 LSB 0 65535 R/W "

40054 CCounter 10MSB 0 65535 R/W "

40055 CCounter 10LSB 0 65535 R/W "

40056 CCounter 11MSB 0 65535 R/W "

40057 CCounter 11LSB 0 65535 R/W "

40058 CCounter 12MSB 0 65535 R/W "

40059 CCounter 12LSB 0 65535 R/W "

40060 CCounter 13MSB 0 65535 R/W "

40061 CCounter 13LSB 0 65535 R/IW "

40062 CCounter 14MSB 0 65535 R/W "

40063 CCounter 14LSB 0 65535 R/IW "
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Modbus RegisterName Low High Access Description

Address Limit Limit

40064 CCounter 15MSB 0 65535 R/W "

40065 CCounter 15LSB 0 65535 R/W "

40066 CCounter 16MSB 0 65535 R/W "

40067 CCounter 16LSB 0 65535 R/W "

30100 DIP Switch 0 65535 R Status of DIP Switch on Front Panel

40101 Counter Mode 0 2 R/W O=Disable, 1=Up Counting, 2=Up/Down Count

40102 Input Filter 0 65535 R/W 0 = Disable, >0 = Enable. (x10ms)

40103 Capture Zero 0 65535 R/W 0 = Disabled, bitl = auto zero counter 1.

40121 Baud Rate 2400 18750 R/W 2400, 4800, 9600, 192088400,5760Q 11520,
18750

40122 Parity 0 2 R/W 0 =none, 1 =even, 2 = odd

40123 Stop Bits 1 2 R/W 1 =1 stop bit, 2 = 2 stop bits

40124 Reply Delay 0 255 R/W 0 = Disable, >0 = Enable. (x10ms)

3.1.5.1 Digital Input Register.

Thedigital inputs can be read in a single register as follows:

MSB

PBL6DI DIGITAL INPUTS LSB

15

14 13 12

11

10 9

8

7

6 5 4 3 0 ADDRESS

N
Iy

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 6 514 3 2

Digital Input Number

3.1.5.2 Counter Registers.

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

Counter High Value = Register 40003.
Counter Low Value = Registt0004.

Counter Value = (Counter High Valu€5%36)+ Counter Low Value.

3.1.5.3 Counter Capture.

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

1. Writing 1 to Register 40035 ressiin Counter 1 value being captured to Counter Capture 1.

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

3. Writing 3 to Register 40035 results in Counter 1 value being captured to Counter Capture 1
and Counter Zalue being captured to Counter Capture 2.
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Once the module has Captured the countehe Counter Capture Register 40035 is cleared to zero. It
is possible to read this register to get confirmation that the capture is complete before reading the
capturedcounter values.

3.1.5.4 Counter Auto Zero.

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

To ensure that a counter is augzeroed, 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 Regit@03 is permanently stored in memory and only has to be
configured once.
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3.2 PBL6DO- DIGITAL OUTPUTS

3.2.1 Description

This module has 16 opeatrain MOSFE{N-TYPE) digital
outputs. The outputs may be used to drive lamps or externa
relays when more drive capability is required. The outputs
are isolated from the logic and they share a common
negative terminalEach output is protected against over
current and voltage.

The outputs arewritten to by the Modbus master device
such as a PC or PLC. Each output can be individually switc
on or off, or all outputs can be set up at the same time by
writing a single number to the output register which
represents the status of all outputs.

-
o
-
-
nr
»
£
-
FF == ON

Anoutput watchdog timer can be configured to switch off all
the outputs if there has been no communications with the
module for up to 255 seconds. A value of 0 seconds will
disable this timer and the outputs will remain in the last
programmed state.

3.2.2 Techncal Specification oPBL6DO

Power Supply Logic Supply Voltage 12-24 Vdc
Logic Supply Current 39MA @ 12V P2mA @ 24V
Field Supply Voltage 12-24 Vdc
Field Supply Current 6MA @ 12V / 6mA @ 24V
Digital Outputs Output Points 16
Maximum Voltage 48Vdc
Maximum Current 0.5A per output
Onstate resistance 0.55 ohms
Output update rate All outputs every 10ms
Isolation 1500Vrms between field and logic
Temperature Operating Temperature. -20°C to +/0°C
Storage Temperature -40°C to + 85°C
Connectors Logic Power and Comms. ; 5 way connector that clips onto DIN rai
Outputs 6 x 3Way screw connector otop and
bottom
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3.2.3 Status Indicators

Power: Flashes to indicate the CPU is running.

RS485 Rx: Flashes tandicate the unit has received a valid Modbus message.

RS485 Tx: Flashes to indicate the unit has sent a Modbus message.

OutputStatus: 6 hCC¢ $KSy (KS 2dzildzi A& 2FFo
dhbé¢ 6KSy (GKS 2dzildzi A& 2y o

R = RS485 Rx

P = Power

ﬁ T =RS485 Tx
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3.2.4 Wiring

The following diagram shows how the digital outputs are connected to the coil of a relay. The coil is

connected to positive and switched teegative.

¥

T 12-24v
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3.2.5 PBL6DO Data Registers ( MODULE TYPELF 1

Modbus Register Name Low High Access Comments
Address Limit Limit
00001 Digital Output 1 0 1 R/W Status of Digital Outputs.
00002 Digital Output 2 0 1 R/W "
00003 Digital Output 3 0 1 R/W "
00004 Digital Output 4 0 1 R/W "
00005 Digital Output 5 0 1 R/W "
00006 Digital Output 6 0 1 R/W "
00007 Digital Output 7 0 1 R/W "
00008 Digital Output 8 0 1 R/W "
00009 Digital Output 9 0 1 R/W "
00010 Digital Output 10 0 1 R/W "
00011 Digital Output 11 0 1 R/W "
00012 Digital Output 12 0 1 R/W "
00013 Digital Output 13 0 1 R/W "
00014 Digital Output 14 0 1 R/W "
00015 Digital Output 15 0 1 R/W "
00016 Digital Output 16 0 1 R/W "
30001 S/W Version / N/A N/A R High Byte = Software Version
Module Type Low Byte =581
40002 Digital Outputs N/A N/A R/W Digital Outputs in bits. 16(mslg)1(Isb).
30100 DIP Switch 0 65535 R Status of DIP Switch on Front Panel
40101 Watchdog Timer 0 255 R/W Timer in seconds. Odisabled. 1- 255 = enabled.
40121 Baud Rate 2400 18750 R/W 2400, 4800, 9600, 192088400,5760Q 11520,
18750
40122 Parity 0 2 R/W 0 =none, 1 =even, 2 = odd
40123 Stop Bits 1 2 R/W 1 =1 stop bit, 2 = 2 stop bits
40124 Reply Delay 0 255 R/W 0 =Disable, >0 = Enable. (x10ms)

3.2.5.1 Digital Output Register.

The digital outputs can be read/written in a single register as follows:

MSB PBL6DO DIGITAL OUTPUTS LSB
15 14 13 12 11 10 9 8 I 6 5 4
32768 | 16384 | 8192 | 4096 | 2048 | 1024|512 | 256|128 | 64 | 32 | 16 | 8 | 4 | 2 | 1 | 40002

16 15 14 13 12 11 10 9 8 7 6 514 3 2

ADDRESS

w
N
=
o

Digital Output
3.2.5.2 Output Watchdog Timer.

The watchdog timer is used to switch off all of the outputs in the event of a communicdaidune.
When set to zero (register 40101) the watchdog timer is disabled.
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3.3 PB6RO RELAY OUTPUTS

3.3.1 Description

ThePB&RO module hag normally open/ normally closed relay
outputs. These modules may be used when a higher drive
capability is required, or wdn isolation between outputs are

required.

The outputs are written to by the Modbus master device suct
as a PC or PLC. Each output can be individually switched on
off, or all outputs can be set up at the same time by writing a

single number to the outipt register which represents the

status of all outputs.

An output watchdog timer can be configured to switch off all

the outputs if there has been no communications with the

module for up to 255 seconds. A value of 0 seconds will disa
this timer and tke outputs will remain in the last programmed

State.

3.3.2 Technical Specification &#B6RO

Power Supply Logic Supply Voltage 24 Vdc
Logic Supply Current 71mA
Relay Outputs Output Points 6

Maximum Current

1A @ 220VAC /1A @ 28VDC

Output update rate

All outputs every 10ms

Isolation

4000Vrms between field and logic
1500Vrms between outputs

Temperature Operating Temperature. -20°C to +/0°C
Storage Temperature -40°C to + 85°C
Connectors Logic Power and Comms. ; 5 way connector that clips onto DHil

Outputs

6 x 3Way screw connector otop and
bottom
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3.3.3 Status Indicators

Power: Flashes to indicate the CPU is running.

om |

RS485 Rx: Flashes to indicate the unit has received a valid Modbus message.
RS485 Tx: Flashedo indicate the unit has sent a Modbus message.
OutputStatus: ¢ hCC¢ $KSy (G(KS 2dziLdzi A& 27F°F
dhbé¢ 6KSy (G(KS 2dzildzi A& 2y o
R = RS485 Rx
P = Power
ﬁ T = RS485 Tx
e R T
Output Status
1 2 3 4
1 ' 6 \
=5 6
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3.3.4 Wiring

The following diagram shows how thelay contactsare connected to theviring terminals.
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