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HELP US TO HELP YOU 

 

Every effort has been made to ensure the accuracy in the contents of our documents, however, 

Micropack (Engineering) Limited can assume no responsibility for any errors or omissions in our 

documents or their consequences. 

 

Micropack (Engineering) Limited would greatly appreciate being informed of any errors or omissions 

that may be found in our documents. To this end we include a form, given in Appendix 10.3, for you to 

photocopy, complete and return to us so that we take the appropriate action. Thank you. 
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1 Safety Instructions 
For the correct and effective use of this equipment, to maintain safety and avoid hazards it is essential 

that you read and understand these instructions and act accordingly BEFORE installing, operating or 

maintaining the equipment. 

 

1.1 Warnings 

·  For UK installations BS/EN60079-14 'Electrical Installations in Hazardous Areas' and 
BS/EN60079-17 'Inspection and Maintenance in Hazardous Areas' should be strictly observed 
where the Hub(s) are located within the hazardous area (a suitable certified enclosure is required)  

·  For installations in North America the National Electrical Code (NEC) should be strictly observed 

·  Elsewhere the appropriate local or national regulation should be used 

·  The equipment must be properly earthed to protect against electrical shock and minimise electrical 
interference 

·  Repair of equipment should only be performed in a safe area and by trained personnel 

1.2 Cautions 

·  Use only approved parts and accessories with this equipment 

·  To maintain safety standards, installation, commissioning and regular maintenance should be 
performed by qualified personnel 

1.3 Important Notices 

·  Pay attention to the guidelines given throughout this document 

·  If in any doubt ask your local sales representative or contact Micropack (Engineering) Ltd 

·  Micropack (Engineering) Ltd take no responsibility for installation and/or use of its equipment if this 
is not in accordance with the appropriate issue and/or amendment of the manual 

·  Micropack (Engineering) Ltd reserve the right to change or revise the information contain herein 
without notice and without obligation to notify any person or organisation of such action 

� � � �� � � � �� � �� � �� � � � � � �� � �� � �� ���� � � � � � �� � � � �� �  !�	 � � � �� �  �� � " �#$ � � � � � � � �� � � � � �  %�
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2 Introduction 
The Micropack CCTV Flame Detection System Hub Controller (Hub) is used to interface to the 

CCTV FDS Field Devices, such as the CCTV Flame Detectors, using the RS485 communication 

network.  The Hub has been designed specifically for the CCTV Flame detectors and is compatible 

with the Micropack COMM485 communications protocol.  

Each Hub has sixteen channels of high speed RS485 communications.  Each channel can support 

between 1 and 31 RS485 devices dependant on the client’s reliability / availability requirements. 

The Hub performs the essential system functions of data gathering from the field devices, data 

concentration to optimise network traffic, data reporting to the display equipment and/or central control 

system and the execution of control logic to actuate systems outputs. 

The Hub allows for the construction of both small and large systems of up to 4000 field devices.  The 

Hub allows the system designer flexibility in achieving the optimum level of system redundancy and 

cost effectiveness.  Hubs can be configured to operate as a simplex or dual redundant system. The 

hub has been designed specifically for use in the extreme marine environments experienced offshore. 

2.1 FEATURES 

Compatability  

The Hub has been designed specifically for the CCTV flame detector 

Flexibility  

The Hub allows configuration of a 

centralised or distributed system 

Dual Redundant Capability 

The Hub is capable of operating in a simplex or dual redundant configuration 

Scalability  

The system supports up to 4000 field 

devices 
Robust and Reliable  

The Hub has been designed for the extreme offshore environmental conditions  
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2.2 Overview 

The Hub is a single standalone unit and comprises of three primary components, the Hub Controller 

Board, the ARM processor board and the Hub baseboard: 

 

Figure 1 View of all Hub components 

 
Table 1 Hub Controller Assembly Parts List 

1 Hub Controller Board A Card Guides 4 off 

2 ARM Processor Board  

3 Hub Dual Baseboard 

Hub Assembly Drawing Key 

 
B 

 
Card Guide Assembly screws 

4 off M3.5 x 8 pozi-drive screws 
4 off M3.5 spring washers 
4 off M3.5 nuts 

 

B 
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2.3 Hub Controller Board 

The Hub controller board is an industry standard Single Euro Card, shown below: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Hub Controller Main Board 

 

2.4 ARM Processor Board 

The ARM processor board plugs into the Hub controller board and contains the Hub firmware (software 

programme), shown below: 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 ARM Processor Board 
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RS485 Drivers 
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U18 Firmware Flash 
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Hub Connectors 
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FRONT

DIN41612 Connector 
(Into Baseboard) 

RS485 Drivers  
(16 off socketed) 

Channel Status 
LED Indications (16 off) 

ARM Processor Board 
Connectors (CN2 & 3) 

FRONT 
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2.5 Hub Baseboard 

Typically the Hub controller is connected to a chassis or DIN rail mountable terminal card, called a 

baseboard.  For baseboard mounting details refer to the attached drawing reference 2200.6004.  The 

baseboard shown below is the dual baseboard containing two Hub connections for a dual redundant 

Hub configuration: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Hub Baseboard 
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3 Application Guidelines 
The following information is intended to outline how the Hub controller can be applied, how networks 

should be arranged and correct usage of master, primary and slave Hub(s).  Please refer to the 

COMM485 protocol manual (ref: 2200.5021) for further information on RS485 communications and the 

COMM485 protocol itself. 

3.1 Hub General Description 

The Hub controller is an intelligent RS485 communications device.  It has sixteen independent RS485 

ports.  Each port fully supports the EIA-485 specification for RS485.  This specification defines the 

electrical characteristics of both the driver and receivers, it does not define the communications 

protocol.  RS485 is a bi-directional half-duplex communications standard that allows up-to 32 devices 

to be connected on a single transmission line (a single twisted pair cable), this is referred to as a multi-

drop.  All devices multi-dropped to a single transmission line share a common electrical connection and 

would thereby be vulnerable to common mode failures such as an open or short circuit to the 

communications cabling.  To reduce the affect of such problems the Hub provides isolation between 

each of its sixteen ports separating the network into multiple segments or spurs, each port supports up-

to 32 devices.  In practise the number of devices per port will be limited allowing the designer flexibility 

in achieving the optimum level of system redundancy and cost effectiveness.  Large networks are 

constructed by connecting hubs together in a tree topology.  This is described later. 

3.1.1 Supported Communications Protocol 

The Hub controller supports the Micropack COMM485 protocol. COMM485 is a simple master/slave 

protocol intended for use in embedded devices in industrial environments. The master device initiates 

all network communications by �polling� the slave device - slave devices only reply to master polls.  The 

protocol has been developed for the CCTV Flame Detection System.  For further details refer to the 

COMM485 manual (ref : 2200.5021 ). 

In this document the slave devices are often referred to as �child� devices to denote that they are slave 

devices of the �parent� HUB to whom they are directly connected. 
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3.2 Hub Functionality 

The Hub controllers perform network discovery, message routing, local device polling and device 

failure detection.  The Hub controllers operate in one of the following three modes, dependant on its 

threshold settings: 

·  Master Hub (a singleton manages the whole network) 

·  Primary Hub (manages a local sub-net allowing standalone operation, e.g. a local master) 

·  Slave Hub (a convenient means of multiplexing/bridging up-to 16 RS485 loops, i.e. an RS485 router)  

 

The Hub(s) capabilities are dependent on its mode of operation, as shown in the table below: 

Table 2 Hub role specific capabilities 

Function Master Hub Primary Hub Slave Hub Comment 

Supports COMM485 protocol �  �  �   

Auto-Initiates Discovery �  �  x Slave Hub(s) wait to be initiated 

Discovery on command �  �  �   

Device Polling �  �  �   

Device Failure Detection �  �  �   

Message Routing �  �  �   

Comm�s Test / Diagnostics �  �  �   

Dual Redundant Hub �  �  �   

Dual Redundant Port x1 �  x Ports 1 and 2 reserved 

Attach Display Terminals �  � 2 x  

Perform Video Switching �  x x  

Perform Cause and Effect �  �  x  

Standalone operation �  �  x i.e. loss of comms to master Hub 

Number of devices allowed 1 (see below) Up-to 4094 Up-to 4094 Address 0h & 1h are reserved 

Network Address 6001h 6xxxh 6xxxh Network Address 002h to 1FFh 

Number of child ports available 16 14 153 Primary Hub has reserved ports 

 

                                                
1 The dual redundant port facility is only available between primary Hub and its immediate parent slave or master Hub 
2 The Display terminal will only indicate the status of devices within the primary Hub scope (i.e. of connected child devices) 
3 Slave Hub must have at least one port used for an upstream link to its parent device 
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RS485 Devices 

Between one and thirty-two RS485 devices can be connected to a single transmission line with no 

spurs or loops.  The intended transmission line is a single 120R twisted pair line terminated at both 

ends in its characteristic impedance (i.e. 120R line termination resistors fitted at both ends) as shown 

below: 

Figure 5 RS485 Transmission Line 

Typically each transceiver represents a single device on the RS485 transmission line.  The term 

�device' refers to any equipment that has a compatible RS485 communications interface, at present 

the following device classes (types) are supported: 

·  CCTV Visual Flame Detector 

·  Hub Controller 

·  Video Switcher 

·  Relay Driver 

·  Display terminal4  

 

With the exception of display terminals the RS485 allows up-to 32 devices to be connected together on 

any single transmission line, a Hub can theoretically support 512 devices (16 channels x 32 devices 

per channel).  It is possible to connect any combination of devices to the same RS485 transmission 

line.   

Note: the Hub itself counts as one of the devices on every channel. 

                                                
4 The Display terminal is unique and must have an exclusive connection to the master Hub 

RS485 Twisted Pair Transmission Line
120R
LTR

120R
LTR

RS485 Transcievers (devices)

RS485 Transcievers (devices)
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3.3 Network Topology 

The network must be arranged as a strict tree topology, with no loops to cause routing conflicts and 

message cycling. Generally the master Hub or other control system will reside at the apex of the 

network.  There are no restrictions on the depth of the tree although consideration should be given to 

the response time delay introduced through the Hub polling interval of approximately 1 second.  

 

Figure 6 Typical Hub Network Topology 

A typical network is shown above.  Each link represents a single RS485 transmission line which can be 

arranged in a point to point connection between any two devices or as a multi-drop capable of 

supporting up-to 32 devices.  With the exception of the display terminal all of the device types can be 

freely connected to the same RS485 transmission line. 

3.4 Master Hub Controller 

The most common arrangement will be the one shown in the previous example.  The master Hub 

controls the entire network, therefore there can be only one master Hub in any network. The display 

terminal, and if required a link to other control systems, are each individually connected directly to the 

master Hub.  The network would typically be arranged as shown before.  The master Hub performs all 

video routing and cause and effect programming for the entire network. Refer to primary Hub section 

for a description of multiple standalone systems reporting to a central station. 

A master Hub must have the unique network address 6001h. The Hub role is configured within the 

'threshold' parameters. 
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3.5 Primary Hub Controllers 

Where the system architecture requires multiple standalone networks connected to a central station or 

data gathering point then primary Hub(s) should be considered.  The master Hub functions as normally 

and resides at the apex of the entire network.  The primary Hub controls its local network and is 

capable of standalone operation in the event of a loss of communications with the master Hub.  

Figure 7 Typical Hub Sub-network Topology 

Local display terminals, and if required a link to other control systems, can be individually connected 

directly to the primary Hub.  Since all video routing is controlled by the master Hub it is not possible to 

display live video on a local display terminal connected to the primary Hub.  The primary Hub functions 

identically to the master Hub with only one exception.  RS485 communications channels 1 and 2 are 

reserved as upstream links to the parent Hub, either the master Hub or possibly a slave Hub.  Either or 

both channels can be used, generally only one link is required however both links can be used if a dual 

redundant communications are required.  Since the ports are reserved for connection to a parent 

device if either ports are unused they cannot be used for connection to child devices.   

There are no limits to the number of primary Hub(s) allowed on a network (within the overall limit of 

4094).  Primary Hub(s) can be nested to provide multiple levels of redundancy.  The network would 

typically be arranged as shown above.  The master Hub performs the cause and effect programming 

for its local network.  In the event of either a master Hub failure or communications link failure the 

primary Hub will automatically continue with standalone operation.  Under such conditions the video 

routing will not be operational. 

A primary Hub can have any network address from 6002h to 6FFFh.   The Hub role is configured 

within the 'threshold' parameters. 
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3.6 Slave Hub Controllers 

The slave Hub is used to multiplex up-to sixteen independent channels of RS485.  The network does 

not necessarily need a Master Hub, instead the network can be controlled by another system such as 

a PC or PLC.  In such a case the network will be arranged as shown before with only slave Hub(s) 

connected, i.e. the master Hub will be configured as a slave.  The controlling device in essence 

emulates the master Hub and, as minimum, must implement the following: 

·  COMM485 protocol 

·  Network Discovery 

·  Video Switching 

·  Cause and Effect - Optional if required 

Any Hub controller that is not configured to be either a master or primary Hub is automatically a slave 

Hub(s).  The slave Hub does not perform any video switching or cause and effect programming and it 

is not possible to connect a display terminal to a slave Hub.  In the event of failure of the master or 

primary Hub or loss of communications to its parent Hub the slave Hub will continue polling, however 

no action will be taken. 

A slave Hub may have any network address from 6002h to 6FFFh. The Hub role is configured within 

the 'threshold' parameters. 

3.7 Dual Redundant Hub 

Any master, primary or slave Hub can be configured to be dual redundant.  The standard baseboard 

has built-in provision for up to two Hubs.  A dual redundant Hub is essentially two Hub�s with their 

sixteen communications ports connected in parallel to each other.  In this way one Hub is configured to 

be the default active Hub, the other acts as a standby Hub.  Should the active Hub fail or be physically 

removed then the standby will automatically resume operation. The operation of the dual redundancy is 

transparent and in all other ways the dual Hub acts a normal single Hub. 

A dual Hub has only one network address from 6001h to 6FFFh.  The dual hub is configured in the 

“threshold” parameters. 

3.8 Dual Redundant Communications 

A primary Hub can have a dual redundant communications link to the master Hub.  Dual redundant 

communications offer a more secure and robust connection.  The primary Hub has RS485 channels 1 

and 2 reserved for the upstream link to the master Hub.  These can be connected to any two channels 

on the master Hub.  No special configuration is required for this function. 

3.9 Network Response Time 

The propagation delay through the network is not dependent on the number of devices in the network 

but rather on the depth of the network.  Each hub independently polls its direct children making the 

information available in a single poll from its parent, this data concentration increases network 

efficiency.  As a result the master Hub need only poll its direct children to determine the status of the 

entire network.  The polling delay between the initial event, such as a detector fire alarm, being 
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detected and the response occurring, such as the PC displays updating, is dependant on the number 

of layers in the Hub hierarchy.  For example with 4 layers the maximum delay is 4 seconds (4 x the 

polling interval), however since each Hub polls asynchronously the actual response will be typically half 

this value at 2 seconds. 

3.10 Display Terminal 

The display terminal is treated uniquely to other RS485 devices.  The display must have an exclusive 

connection to either a master or primary Hub, no other devices can share this connection. 

3.11 Mounting 

The Hub can be mounted in the following methods: 

·  Direct Chassis Mounting (using the four mounting points) 

·  DIN Rail Mounting (using the optional carrier) 

·  Rack Mounting 

 

3.11.1 General Mounting Requirements 

The following guidelines have been based on operational feedback, reflecting commonly experienced 

problems, which can be traced to a failure to observe the following: 

·  Ensure the mounting position is free from vibration or movement 

·  Prevent accidental knocking or forcing acting on the connections 

·  Isolate as far as possible from local electrical interference sources 

·  Ensure ease of maintenance access to the equipment 

·  In enclosed spaces ensure adequate ventilation/dissipation is allowed to ensure that the equipment operates within its 
specification under the worse case conditions 

 

All these issues are of crucial importance to a successful installation and they should be afforded great 

attention during the detailed design, construction and commissioning phases of the work. 
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4 System Design Guidelines 
The following guidelines are intended to assist with the electrical design and engineering of systems for 

use with the Hub Controller. 

4.1 Electrical Connections 

The electrical connections and hardware configuration links are located on the detector baseboard, as 

shown below: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 Hub Controller Terminations & Hardware Links 
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4.1.1 Hardware Configuration Links 

The Hub Controller baseboard has 16 hardware configurable links, one per channel. 

Table 3 Baseboard Configuration Links 

Link Signal Link Function / Description State if Link Not Fitted State if Link Fitted 

J1 

J10 

 
+24V 

  

+24Vdc Supply A & B Solder Link 
(both links must configured the same) 

A & B Separate 
(ports 1 to 8 on supply A, 
ports 9 to 16 on supply B) 

A & B Commoned 
(all ports connected to 
common supply A & B) 

J6 RS485 RS485 Channel 1 Line Termination Link Not Terminated 120R Terminated 

J7 RS485 RS485 Channel 2 Line Termination Link Not Terminated 120R Terminated 

J9 RS485 RS485 Channel 3 Line Termination Link Not Terminated 120R Terminated 

J11 RS485 RS485 Channel 4 Line Termination Link Not Terminated 120R Terminated 

J12 RS485 RS485 Channel 5 Line Termination Link Not Terminated 120R Terminated 

J13 RS485 RS485 Channel 6 Line Termination Link Not Terminated 120R Terminated 

J14 RS485 RS485 Channel 7 Line Termination Link Not Terminated 120R Terminated 

J15 RS485 RS485 Channel 8 Line Termination Link Not Terminated 120R Terminated 

J26 RS485 RS485 Channel 9 Line Termination Link Not Terminated 120R Terminated 

J25 RS485 RS485 Channel 10 Line Termination Link Not Terminated 120R Terminated 

J24 RS485 RS485 Channel 11 Line Termination Link Not Terminated 120R Terminated 

J23 RS485 RS485 Channel 12 Line Termination Link Not Terminated 120R Terminated 

J22 RS485 RS485 Channel 13 Line Termination Link Not Terminated 120R Terminated 

J21 RS485 RS485 Channel 14 Line Termination Link Not Terminated 120R Terminated 

J17 RS485 RS485 Channel 15 Line Termination Link Not Terminated 120R Terminated 

J16 RS485 RS485 Channel 16 Line Termination Link Not Terminated 120R Terminated 

The links should be set appropriately for the Hub cabling topology, as described in the following 

sections. 
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4.1.2 Field Terminations 

There are 68 field terminals available, these have the following function: 

Table 4 Hub Baseboard Terminal Descriptions 

Terminal Signal Terminal Notes / Comment 

1 +24V Supply A Input 68 0V Supply B Input 

2 0V Supply A Input 67 +24V Supply B Input 

3 Channel 1 +24V Supply Out 66 Channel 16 RS485.B  

4 Channel 1 0V Supply Out 65 Channel 16 RS485.A  

5 Channel 1 RS485.A  64 Channel 16 0V Supply Out 

6 Channel 1 RS485.B  63 Channel 16 +24V Supply Out 

7 Channel 2 +24V Supply Out 62 Channel 15 RS485.B  

8 Channel 2 0V Supply Out 61 Channel 15 RS485.A  

9 Channel 2 RS485.A  60 Channel 15 0V Supply Out 

10 Channel 2 RS485.B  59 Channel 15 +24V Supply Out 

11 Channel 3 +24V Supply Out 58 Channel 14 RS485.B  

12 Channel 3 0V Supply Out 57 Channel 14 RS485.A  

13 Channel 3 RS485.A  56 Channel 14 0V Supply Out 

14 Channel 3 RS485.B  55 Channel 14 +24V Supply Out 

15 Channel 4 +24V Supply Out 54 Channel 13 RS485.B  

16 Channel 4 0V Supply Out 53 Channel 13 RS485.A  

17 Channel 4 RS485.A  52 Channel 13 0V Supply Out 

18 Channel 4 RS485.B  51 Channel 13 +24V Supply Out 

19 Channel 5 +24V Supply Out 50 Channel 12 RS485.B  

20 Channel 5 0V Supply Out 49 Channel 12 RS485.A  

21 Channel 5 RS485.A  48 Channel 12 0V Supply Out 

22 Channel 5 RS485.B  47 Channel 12 +24V Supply Out 

23 Channel 6 +24V Supply Out 46 Channel 11 RS485.B  

24 Channel 6 0V Supply Out 45 Channel 11 RS485.A  

25 Channel 6 RS485.A  44 Channel 11 0V Supply Out 

26 Channel 6 RS485.B  43 Channel 11 +24V Supply Out 

27 Channel 7 +24V Supply Out 42 Channel 10 RS485.B  

28 Channel 7 0V Supply Out 41 Channel 10 RS485.A  

29 Channel 7 RS485.A  40 Channel 10 0V Supply Out 

30 Channel 7 RS485.B  39 Channel 10 +24V Supply Out 

31 Channel 8 +24V Supply Out 38 Channel 9 RS485.B  

32 Channel 8 0V Supply Out 37 Channel 9 RS485.A  

33 Channel 8 RS485.A  36 Channel 9 0V Supply Out 

34 Channel 8 RS485.B  35 Channel 9 +24V Supply Out 
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4.1.3 Electrical Connection Symbol 

For convenience the following electrical schematic block diagram is used to represent the Hub: 
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 Figure 9 Electrical Schematic Block Diagram 
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4.1.4 Earthing & Screening Requirements 

It is important to ensure that the system is correctly connected to earth.  Incorrect or poor earthing can 

adversely affect system operation and may result in intermittent RS485 communications. 

The system 0V should be connected to a clean earth at only one point, generally this should be at the 

panel power supply (or 0V bus bar).  Where PC equipment is connected to the RS485 signal, care 

should be taken to ensure that the PC�s and Panel�s power supplies are at the same ground potential. 

Even small differences in earth potentials can cause an earth fault current to flow resulting in comms 

errors.  Where this is not possible either the PC�s local supply should be isolated and the PC�s 

connected to the system clean earth, or alternatively a galvanically isolated RS485 interface should be 

used.  The Micropack RS232-to-485 interface (RS2485IF - reference p/number 3100.0012 ) can be 

used so long as the maximum potential difference between each earth does not exceed +/-6V, as 

shown below: 

Figure 10 Power Supply Arrangement Diagram 

In distributed systems with multiple DC-DC power supply units all 0V supplies must be connected 

together to a common clean earth.  Where this is not possible each system can either be connected to 

a local clean earth so long as the maximum potential difference between each earth does not exceed 

+4 to -1Vdc, alternatively the RS485 signals can be galvanically isolated from the central system.  

Where earth fault monitoring is used care should be taken to ensure that the system 0V to earth 

potential is not exceeded.  All Hub cable screens should be connected to the local clean earth at the 

control panel.  The screens (and twisted pairs) should be maintained to within 1" (25.4mm) of the 

terminations at the Hub, within all junction boxes and at the control panel.   Where unscreened cables 

are used for panel wiring, then all cables must be suitably twisted into pairs and video cables should be 

segregated from other all signal sources. 
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4.1.5 Hub Power Supply 

The Hub controller has two supply connections, supply A & B, the +24V supplies are diode �OR� 

together and the 0V are common within the Hub.  Supply A connects to ports 1 to 8, while supply B 

connects to ports 9 to 16.  Either or both supplies can be connected to the Hub.  The supply connects 

to terminal 1 (or 67) for +24Vdc and terminal 2 (or 68) for 0V.  The 24V supply shorting links J1 & J10, 

located on the Hub baseboard, are normally not fitted.  Soldering link J1 & J10 connects the supplies A 

& B together forming a common supply for all ports. 

The Hub requires an absolute minimum supply voltage of 18V, measured at the Hub terminals.  The 

system power supply voltage and power distribution should be arranged such that on the longest cable 

run the Hub(s) has a supply voltage of greater than 18V.  All Hub(s) must share a common 0V supply.  

In distributed systems with multiple DC-DC power supply units all 0V supplies must be connected 

together.  Where this is not possible the RS485 and Video signals may need to be galvanically 

isolated, such as with a fibre optic transceiver. 

To prevent RS485 communications or video corruption the maximum volt drop on the 0V return must 

be less than +4V or -1V, refer to figure below.   Voltages greater than these will exceed the common 

mode input range of the RS485 and Video drivers.  Power supply cable selection is described in the 

Hub Power Supply section 4.1.4. 

Figure 51 Hub Power Supply Cabling 
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4.1.6 Port Supply Output 

Each of the sixteen channels has an individually fused +24Vdc supply output, e.g. terminals 3 (+24V) 

and 4 (0V) for channel 1, these are connected to supply A and/or B as described previously.  Typically 

the port supply is used to power a detection loop or similar slave devices.  The fuse is a self-resetting 

semiconductor device with a maximum continuous rating of 2 amps, consideration should be given to 

the maximum expected load connected to the port. 

4.1.7 RS485 Communications 

Each of the sixteen channels has an RS485 connection, e.g. terminals 5 (RS285.A) and 6 (RS485.B) 

for channel 1.  It is possible to multi-drop more than one slave device using twisted pair cabling, refer to 

the following sections.  The RS485 line termination link, e.g. jumper J6 for channel 1, located on the 

detector baseboard should be fitted if the Hub is either the first or last Hub of a multi-drop.  Each Hub 

represents one RS485 unit load.  A maximum of 32 devices, either Hub or other RS485 compatible 

equipment, can be connected to a single transmission line. 
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4.2 Connection Topologies 

4.2.1 Point to Point Connection 

In a point to point connection a single device is connected to one of the Hub ports.  In general only the 

Flame Detector connects to the Hub ports +24Vdc and 0Vdc supply output terminals since the detector 

receives its power from the Hub.  This arrangement has the best reliability and availability since any 

single failure in the field equipment or cabling affects only the one device or detector in this example.    

All line termination links for the RS485 and Video signals must be fitted at the detector.  

 

Figure 12 Hub Point to Point Cable Connection 
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4.2.2 Multi-drop Looping 

In a multi-drop loop connection multiple devices are connected to the Power, RS485 and Video cables. 

In general only the Flame Detector connects to the Hub ports +24Vdc and 0Vdc supply output 

terminals since the detector receives its power from the Hub.  All line termination links for the RS485 

must be fitted at the devices at the end of the loop (Hub and Detector A in the example below), all other 

devices have their links removed (Detector A, etc).  

 

Figure 13 Hub Mulit-drop Loop Cable Connection 
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4.3 Hub Threshold Configuration 

The Hub has two types of user configuration, the hardware links on the baseboard described 

previously and the Hub “threshold” setting.  The Hub configuration should be recorded in the project 

design at a suitable location to ensure that repairs or replacements are correctly configured. 

The Hub baseboard contains a non-volatile memory, this is used to store all Hub “thresholds” for the 

specific location. Should the Hub (i.e. ARM processor) board be replaced the replacement will 

automatically read the memory and configure itself accordingly.  In the event the baseboard needs to 

be replaced the replacement will need to be manually reconfigured with the correct configuration.  

However since the master and primary Hubs store the device list, should the device be replaced then 

its replacement will need to be manually reconfigured.   

The Hub threshold allows the device operation to be configured for the specific location. 

Table 5 Default Hub Threshold Settings 

Function/Description Default Comment 

Hub Baseboard Address 6200h Set to address (201h to FFFh) 

Hub Role (Master, Primary, Slave) Slave  

Standalone or Dual redundant operation (active or standby) Standalone  

The Hub thresholds should be set appropriately for the installation, refer to “thresholds” for details of 

Hub  settings. 
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4.4 Cable Selection 

The installation and local regulations and standards determine the overall cable specification.  This 

section specifies suitable cable characteristics to ensure correct operation of the Hub.   

Table 6 Typical cable lengths (24V Supply) 

Installation based on 24V nominal 

supply 

Number  

of Flame 

Detectors 

Maximum 

Power  

(W) 

Maximum Cable 

Length (m) with 

2.5mm2 Conductors  

(7.6 ohms/Km) 

Maximum Cable 

Length (m) with 

6mm2 Conductors  

(2.6 ohms/Km) 

Hub Only 0 2.5 3947 11500 

Hub & Single Detectors (no heater) 14 84 113 330 

Hub & Multi-dropped Detectors (no heater) 64 336 29 83 

Hub & Single Detectors (inc. heater) 14 252 38 110 

Note :  Increasing the supply voltage to 26V would increase the maximum cable lengths by +40%. 

Table 7 AWG Conversion Table 

Cross Sectional Area 

(mm2) 

American Wire 

Gauge (AWG) 

Typical Conductor Resistance per Km (3280ft) 

DC Ohms/Km @ 20°C (approximate) 

2.5 14 7.6 

4 11 4.2 

6 9 approx. 2.6 

10 7 approx. 1.6 
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4.4.1 General Guidance 

The overall performance and the transmission distance depend on the selected twisted pair cable.  

Individually screened twisted pairs offer better electrical immunity.  When individually screened twisted 

pairs are used the transmission distances are reduced due to the higher capacitance introduced by the 

screen.  The choice between screened and unscreened pairs is a compromise between transmission 

distance and immunity towards noise and crosstalk.  When multiple signals are carried on a single 

cable the pairs must be individually screened to prevent interference.   Avoid locating unscreened 

twisted pair cable parallel to cables carrying high-speed data or high energy and/or high frequency 

signals. 

4.4.2 DC Power 

It is not necessary for the DC power cable to be a twisted pair or individually screened, a 2-core 

stranded cable with an overall screen is sufficient.  The minimum conductor size is determined by the 

cable length, the number of devices on each loop and the maximum allowed voltage drop at the last 

device.  To prevent RS485 and Video common mode problems this is limited to a maximum of four 

volts (4V) on the negative supply (0V). 

( )
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Equation 1 DC Supply Conductor Resistance Calculation 

Use the value of Rkm calculated above to select a suitable gauge of conductor, alternatively, to 

calculate the maximum cable length from a known conductor resistance swap Rkm and Lkm in the 

above equation.  The supply voltage and cable cross-sectional area (which equates to its resistance) 

limits the maximum cable length, increasing the supply voltage (up-to a maximum of 32V) can 

dramatically increase cable length. 

Prudence dictates that a cable is selected with a lower resistance than calculated above, with sufficient 

allowance for the effects of crimps, terminals and ageing which can increase overall resistance.   

Where a single cable cross sectional area cannot be found to satisfy both the needs of the power and 

signal conductors consideration should be given to using multiple paralleled conductors of a smaller 

cross section for the power. 

4.4.3 RS485 Communication 

The RS485 communications cabling should be a twisted pair stranded cable with an overall screen.  

Where multi-core cables are used then individual screened twisted pairs are recommended.  The cable 

should have the following characteristics: 

Vpd  = Potential across each conductor (limited to £4V) 
Vsmin = Minimum Supply Voltage 
Vdmin = Minimum Detector Voltage (18V) 
Pd  =  18 watts per Flame Detector (inc. Heater)  

  or 6 watts excluding Heater 
N  = Number of Detector 
LKm  = Cable Length In Kilometres 
RKm  = Maximum Conductor Resistance per Kilometres 
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Table 8 RS485 Communications Cable Characteristics 

Cable 

Characteristic 

Characteristic 

Impedence 

Capacitance Conductor 

Resistance 

Attenuation @ 

1MHz 

Inductance 

Nominal 120R 50nf/Km - - - - - - 

Absolute Limit 90R to 150R 100nf/Km 150R 12db 0.7mH/Km 

The maximum cable length is dependent on the cable manufacturer attenuation specification, which is 

approximately proportional to conductor size. The characteristic impedance of a transmission line is a 

function of the physical dimensions of the conductor and the permittivity of the dielectric (the insulation), 

at high frequencies this is approximately equivalent to: 

CLZo ¸=W)(  

Equation 2 Characteristic Impedence Calculation 

 

 

Adb  = Attenuation Limit (db)  
Am = Cable Attenuation per Kilometre (db/km) 
Lkm = Cable length in Kilometres 
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4.5 Fibre Optic Cabling 

Fibre Optic transmission equipment is available from third party companies.  Their products are 

available �commercially off the shelf� (COTS) and are intended for use in CCTV and security 

applications.  Typically the equipment provides simultaneous transmission of up-to four 75 Ohm PAL 

Video signals and one channel of bi-directional RS485 communications along a single multi-mode fibre 

(62.5/125um).  

When selecting suitable equipment care should be taken in selecting the fibre type (single or multi-

mode) and in calculating the optical budget.  The optical budget should consider the actual make-up of 

the fibre path including: 

·  fibre attenuation per Km (at the transmission wavelengths) 

·  all splices and connectors 

·  rotary couplings/slip rings 

·  the total path length 

·  an allowance for the long term affects of ageing, etc 

 

An example of worst-case optical budget is shown below: 

Fibre Optic Losses 780nm Comment 1300nm Comment 

Rotary Coupling Insertion Losses5 5.5dB  5.5dB  

Rotary Coupling Spectral Variation6 --  1.5dB  

Splice / Connector Losses7 4dB 8 @ 0.5dB 4dB 8 @ 0.5dB 

Fibre Optic Cable Losses8 3dB 1km @ 3dB/km 1dB 1km @ 1dB/km 

Total Losses 12.5dB  12dB  

Transmission Equipment Available Budget9 14dB  14dB  

Available Budget 1.5dB  2dB  

The available optical budget, after losses, is better than 1.5dB.  This is sufficient to allow for the effects 

of installation variations and ageing. 

                                                
5 Taken from Focal Inc “fibre optic swivel specification” February 8, 1998 
6 Taken from discussion with Focal Inc. engineering staff November, 1998 
7 Based on maintaining high quality (cut and polished) spliced connections (typically <0.25db) 
8 Taken from Anixter Canada quotation 09522 and technical attachments for a typical multi-mode fibre 
9 Taken from Coe Ltd S-400 technical data sheets (later revised from 12db to 14db) 
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5 Installation 
Experience has shown that poor installation and commissioning practice may result in an unreliable 

control system that is prone to malfunction and unwanted alarms.  

5.1 Mechanical Installation 

Notes Consideration should be given to cable entry with sufficient space for looming 

When locating the equipment consideration should be given to maintenance access and removal of the Hub 
controller and / or baseboard for repair or replacement 

The mounting should be secure and vibration free  

1 The Hub Controller electronics shall be protected form mechanical damage and external sources of EMI such as X-
rays, RFI and electrostatic discharge 

2 Mount the Hub baseboard.  Example of typical mounting arrangements is shown in attached drawing ref 2200.6004. 

 

5.2 Electrical Installation 

The Hub complies with the EMC requirements.  In order to maintain compliance it is essential the 

electrical installation be engineered correctly. 

Notes RS485 cabling must be segregated from cables carrying high-speed data or high energy and/or high 
frequency signals and other forms of electrical interference 

The Hub baseboard should only be fitted just prior to commissioning the detector.  Experience shows that the 
Hub controller and baseboard can be damaged due to cable testing operations (Insulation Tests, etc) 

1 Isolate all associated power supplies.  Ensure that they remain OFF until required for commissioning 

2 The Hub controller electronics should be removed from the baseboard prior to installation.  The detector electronics 
shall be protected form mechanical damage and external sources of EMI such as X-rays, RFI and electrostatic 
discharge 

3 Prepare the cable tails. The cable screens and twisted pairs should ideally be maintained to within 1" (25mm) of the 
termination and insulated from contact with the enclosure or any other local earth. 

4 Where plastic junction boxes are used the cable screens (shield) should be maintained to within 1" (25mm) of the 
termination and fully insulated 

5 Where unscreened cables are used for panel wiring, then all cables must be suitably twisted into pairs and video cables 
should be segregated from other signal sources 

6 All cable screens (shield) should be connected to the local clean earth at the control panel.  The screens (and twisted 
pairs) should be maintained to within 1" (25.4mm) of the terminations 

7 Following installation completion, the cabling shall undergo full earthing and insulation tests (with baseboard 
disconnected) 
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6 Operating Instructions 
Many of the Hub features are only available via the RS485 communications.  Throughout this section 

these features are described with reference to the CCTV Display and Alarm Handling system.   Refer 

to the CCTV Display and Alarm Handling System Technical Manual (ref : 2200.6000 ) for a detailed 

description of operation.  In general this section will only describe the features available at the Hub and 

not how these are accessed and represented at the PC display. 

The following features are available (depending on password access level) by 

selecting the Hub local menu on the display terminal, this gives access to the 

following Hub features: 

 

 

 

6.1 Acknowledge 

Acknowledge alarm is a display only function and does not affect the Hub operation.  To acknowledge 

an alarm condition (fire alarm, fault or warning) select the Hub acknowledge option. 

6.2 Reset Alarms 

This has no effect on the Hub.  The detector latches into the fire alarm condition until the operator 

resets the alarm(s), the alarms must be acknowledged before the reset is selected.  To individually 

reset detectors select the reset alarm option.  If the fire condition is no longer present the alarm 

condition will clear. 

6.3 Inhibit 

The inhibited condition determines how the display and control system respond to the detector alarm 

condition and does not affect the detectors operation.  To inhibit any control actions being taken when 

the detector is in a fire alarm condition select the detector inhibit option.   

6.4 Explain Warnings 

The Hub can self detect signal fault conditions referred to as �warnings�, which, unlike a genuine fault 

condition where the Hub may be non-functional, a warning indicates that the Hub is operational and 

has detected an internal condition.  The current warning conditions are: 

·  Active or Standby Dual Hub failure, (i.e. reverting to standalone operation) 

·  Optical warning 

6.5 Connect 

This has no effect on the Hub. 

6.6 Show Video 

This facility is not available on the Hub Controller. 
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6.7 Grab Picture 

This facility is not available on the Hub Controller. 

6.8 Get Settings 

Get setting is intended for diagnostic purposes.  This function 

allows the Hub controllers current operating parameters to be 

viewed.  Get settings is commonly used to verify the current 

firmware revision. 

 

 

 

6.9 Firmware Restart 

Selecting the firmware restart option will restart the Hub 

electronics and firmware, this is equivalent to a power-on cycle.  The restart may take up-to 20 

seconds to complete dependant on whether the Hub is configured as a Master, Primary or Slave: 

ROLE Firmware Restart or Power-on Cycle Process 

 
MASTER 

or  
PRIMARY 

1. Following Restart the Hub status indication illuminates amber  

2. The Hub executes an 8 second Power-On delay (channel status LEDs count down) 

3. The Hub initiates its own Network Discovery (all connected Hub(s) do likewise) 

4. The Hub enters normal mode and the status indication illuminates green 

 
 

SLAVE 

1. Following Restart the slave Hub status indication illuminates amber  

2. The slave Hub waits for parent Hub next poll or network discovery to initiate 

3. The slave Hub initiates its own Network Discovery (all connected child Hub(s) do likewise) 

4. The slave Hub enters normal mode and the status indication illuminates green 
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6.10 Upload Firmware 

The upload firmware is intended for use by Micropack trained technicians.  The Hub firmware (its 

software programme) can be updated by selecting the upload firmware option.  The dialogue box 

allows detectors to be programmed individually or all together.  It is recommended that they be 

programmed individually, and that a successful upload is confirmed by manually checking the firmware 

revision in get settings.  Always ensure the latest firmware version has been installed onto the display 

PC since this is used to both programme the detector and to verify the Hub firmware is at the correct 

revision.  Uploading firmware can take several seconds during which time the operator should not 

begin a second upload or grab picture.  When the upload is completed the Hub will automatically 

initiate a firmware restart. 

6.10.1 Manual Updating of Firmware (FLASH Memory) 

The firmware can be manually updated by replacement of the Hub Flash Memory device.  The 

memory is located on the back of the ARM processor board in socket U18.  The memory can only be 

removed with a suitable PLCC extraction tool, attempting to remove the memory in any other way 

could result in damage to either the Flash Memory or the board. 

 

 

 

 

 

Figure 14 Hub Firmware Flash Memory Socket 

Insert the replacement Flash memory device into socket U18 observing the correct orientation. The 

device should be inserted with the printed text uppermost and the polarisation corner (cut off) must 

align with the matching corner on the socket. 

6.11 Request Comms Test 

This feature allows the RS485 communication link between a child device and one of its parent Hub(s) 

to be tested.  Selecting the 'Request Comms Test' option on the local menu of the device under test 

activates the communications test.   The 'Request Ping Test' dialogue box will be displayed.   

Note: It is advisable to be familiar with the network hierarchy before requesting a comms test, this information is 

available from the 'network diagnostic' display.  The communication tests will only work between devices that are 

present in the device list. 
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6.11.1 Request Ping Test Interface 

The �Request Ping Test� dialogue allows the communications test to be configured for: 

·  Specify tester and testee parameters 

·  Select box for the device to be tested  
(select the target device network address) 

·  Select box for the Hub 'owns' the device 
(select the Hub to initiate the comms test) 

·  Test parameters 

·  Reply timeout allowed 
(short or long timeout, long is the default setting) 

·  Reply packet length to test 
(short, moderate or long packets, moderate is the default setting) 

 

The testee can be any network child device, such as a detector, Hub, Video switcher or Relay driver.  

The tester must be an upstream Hub to the testee, normally the testee�s immediate parent Hub is 

used.  The reply timeout is used to change the timeout delay used by the comms protocol, the short 

delay can be useful when testing third party transmission equipment which may introduce an increased 

round trip delay to the packet routing.  The packet length is used to change the message length of the 

ping test reply, the long and short messages can be useful when investigating �soft faults� in RS485 

cabling since there is a correlation between message length and the likelihood of corruption. 

6.11.2 Ping Test Results Interface 

The 'Ping Test Results' dialogue appears immediately after the comms test begins, and displays the 

results of the current comms test: 

·  Overall test results (so far): 

·  nTests (total number of tests conducted) 

·  Bad (total number of corrupt replies or no replies) 

·  Spurious Chars (total number of unexpected characters, i.e. noise) 

·  UART errors () 

·  Histograms: 

·  %Packets OK (indicates good comms) 

·  No Reply (the % of no replies) 

·  CRC errors (the % of properly formatted but corrupted replies) 

·  Underrun (the % of shorter than expected replies) 

·  Overrun (the % of longer than expected replies) 

·  Restarts (the % of retransmission) 

·  Position of first corrupted byte in reply histograms 
(indicates whether the corruption affects a specific byte or is random) 

 

Note: Once initiated the comms test will free run until either the 'Back' (to request ping test dialogue), 'Close' (end the 

comms test) or 'Stop testing' (to pause the current test) is selected. 
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6.12 Thresholds (Detector Controls) 

This function allows the current Hub threshold settings (configuration) to be viewed and changed.  Note 

that these thresholds significantly affect the operation of the Hub, which may be compromised as a 

result of unauthorised changes.   The following thresholds are 

available for trained personnel only: 

·  Device Number  
(Network Address - between 001h and FFFh) 

·  Network Role  
(Master, Primary, Slave) 

·  Dual Redundant Hub  
(stand-alone, Dual active, Dual standby) 

Note: there can only be one master Hub (address 001h), all other 

Hub can be configured primary or slave.  There is no restriction on 

which Dual Hub act as default active or standby, it is customary to 

configure slot 1 (the left slot) as the active dual and slot 2 (the right 

slot) as the standby dual. 

6.12.1 Device Number 

All devices on the RS485 network must have a unique network address in the range of 001h to 1FFh 

and 201h to FFFh (hex).  The master Hub has fixed unique address of 001h, primary and slave Hub 

can have addresses between 002h and 1FFh.   The Hub defaults to the reserved address 200h (hex), 

this address is reserved by the system for a new or unconfigured Hub and must not be used as an 

address for any other Hub installed on the network.   

Note: To prevent address conflicts, since all new Hub(s) have the same address, only one new or unconfigured Hub can 

be added to the system at a time. 

6.12.2 Network Role 

The Hub has three roles dependant on its location and purpose within the network, these are the 

Master Hub, primary Hub and slave Hub.  The Hub can be configured to operate in one of these roles 

by selecting the appropriate option. 

6.12.3 Dual Redundant Operation 

The Hub supports either a standalone, i.e. simplex, or dual redundant mode of operation.  The Hub can 

be configured to operate in one of these modes by selecting the appropriate option.  In dual redundant 

mode two Hub�s are installed into the baseboard.  One Hub should be configured to operate as the 

default active Hub and the other to operate as the standby Hub.   

Note: Since both Hubs have the same address only the current active Hub will respond to network communications.   It 

is therefore necessary to configure both Hubs individually with the other Hub removed to ensure that the Hub being 

configured is the current active Hub. 
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6.13 Device List 

The device list contains general information on all the 

devices that must be present on the network (this is 

password protected and can only be accessed by 

trained Micropack and Distributor personnel). The list is 

non-hierarchical in that devices are listed by their class 

(i.e. type) and does not represent the network topology. 

Selecting 'device list' on the display terminals 'view' 

menu, displays the 'edit device list' dialogue allowing the 

device list to be viewed and edited.  Changes to the 

device list can substantially affect system operation and 

should only be performed by trained personnel.  The 

following parameters are stored for each device type: 

Table 9 Device List Parameters 

Parameter Detector Hub 
Controller 

Video 
Switch 

Relay 
Driver 

Comment 

General Details  

Network Address �  �  �  �  Associates device list entry to device 

Friendly Name �  �  �  �  Used for operator identification 

Subnet ID �  �  �  �  Identifies a primary Hubs sub-network 

Default Mimic �  �  �  �  Used by the display terminal 

Hardware Revision �  �  �  �  Identifies legacy hardware 

Video Output  

Video-out connection �  x �  x Specifies the video routing 

Network Device �  x �  x Specifies the video switcher address 

Input Number �  x �  x Specifies the video switcher input number 

Loop-in �  x �  x Identifies a multi-dropped loop 

Video Switcher Output x x �  x Specifies the video routing 

Relay Output  

Relay Output on Alarm �  x x x Specifies the cause & effect action 

Network Device �  x x x Specifies the relay driver address 

Output Number �  x x x Specifies the relay driver output number 

 

The device list is stored on the master Hub and on all primary Hub(s) and display terminals, the device  

parameters are used to perform the following:  

 

·  Identify which devices should be present in their network or sub-network 

·  To signal device failure if the device is not connected to the network or has failed 
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·  To perform the video switching routing (master Hub only) 

·  To perform the cause and effect logic 

·  To store operational state data, such as inhibits, about each device 

·  To display the correct graphical mimic on the operator console 

·  To display a person friendly name on the operator console 

 

If these devices are replaced the new device must be manually reconfigured with the correct device list 

by selecting the 'save' option on the 'edit device list' dialogue.  It is recommended that the device list be 

archived by the project and suitably stored for reference. 

6.13.1 Committing changes to the device list 

Changes made to the device list only take effect once the Hub has been updated by selecting the 

'save' option on the edit device list dialogue box.  The revised device list is transmitted to the Hub(s) 

over the RS485 network, once received the master Hub will automatically restart its firmware and re-

initialise the network. 

6.13.2 Changing the network address 

The network address shown for each device is only a reference and is used as a means of associating 

the device list parameters with the physical device.  Changing the network address in the device list 

does not affect the devices actual address. 

6.13.3 Adding new devices to the device list 

New devices can be added to the device list by selecting the 'add' option on the edit device list dialogue 

box, or by attaching the new device to the network and resetting the master Hub.   

Note: As soon as the devices are added to the device list their status will be reported at the 

display terminal, if the device is not present on the network it will be indicated as being faulty. 

6.13.4 Removing devices from the device list 

Devices can be removed from the device list by selecting the 'remove' option on the edit device list 

dialogue box.   

Note: When deleting a device list entry ensure the actual device is no longer present on the 

network.  Any devices discovered on the network are automatically added to the device list if 

they are not already present. 

6.13.5 Viewing or cancelling changes 

When viewing the device list or when an incorrect device list has been incorrectly changed the 'cancel' 

option can be selected this will close the device list without committing any changes to the Hub. 
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7 Maintenance and Testing 
There are no specific maintenance requirements for the Hub. 

8 Fault Finding 

8.1 Diagnostics 

It is impossible to provide fault diagnostics for every possible detector fault.  The following flowcharts 

represent the most likely faults.  In all cases it is advised that the following best practise is followed: 

·  Only make one change at a time (changing more than one thing makes diagnosis very difficult) 

·  Check the most obvious possible causes first 

·  Work systematically through the problem 

·  Keep good notes on the original problem, each step taken and the results observed 

 

8.1.1 Led Indication (Hub Status) 

The Hub LED indicators are used to reveal its current state, as shown below: 

Table 10 LED Status Diagnostic Chart 

Green LED Yellow LED Channel Status LED(s) Hub Condition 

ON Pulsing OFF or Pulsing (randomly) Hub Healthy 

OFF OFF OFF Power Failed - check power distribution 

OFF ON Count down Power-On Cycle - Hub restart condition 

OFF ON All channels pulsing (randomly) Discovery Initiated 

OFF ON OFF Discovery Failure - check comms 

Pulsing (slow) OFF OFF Watchdog Tripped -replace Hub controller 

Pulsing (fast) Pulsing OFF or Pulsing (randomly) Default Baseboard Address (000h) 

Refer to the following sections on diagnosing Power Supply and RS485 communications faults. 
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8.1.2 Power Supply 

If the Hub LED indicators are OFF then there may be a power supply fault, as shown below: 

Power Failed
HUB LEDs OFF

Found the break?

HUB LED
ON?

Is PowerSupply
ON?

Turn it ON NO

Is +24V Present &
correct Polarity?

YES

Measure the voltage at
Baseboard Terminals:
1 (67) +24V, 2 (68)  0V

Power Distribution Fault
Check the polarity, source
fuse, cabling, crimps and

junction boxes

NO YES

Plug the HUB  into
baseboard

Measure the voltage
across C7 on the HUB

NO

Is +3.3V Present?Replace Baseboard NO Replace HUBYES

Check LED conditionYES

YES

NO

 

Figure 15 Power Supply Diagnostic Chart 

When investigating power supply faults it is important to check that all voltages are within the Hub 

operating range (18V to 32V) under full load conditions as the voltages measured under no load 

conditions can be misleading. 
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8.1.3 RS485 Communications 

If the RS485 communications are poor or completely failed the problem could be due to a great 

number of possible causes.  If the communications to the detector were formerly OK this simplifies the 

number of possible causes to those shown below.  Familiarity with this chart will also help diagnose 

communications faults during commissioning. 

What
is the LED

status?

Communications Fault
(device formerly OK)

Restart Master Hub

Are their NONE or
POOR Comms?

Transient Problem
If persists treat as poor

communications

NONE
Check Device
LED Status

Default
Baseboard Address

Healthy
or Alarm

Power
Fault
 or

Failed
Detector

Rectify Power Failure
or Replace Device

Check for address 200
on the Display PC

�Device Status� window�s
Healthy List

Is
Detector Address

Present?

Change the device
address to the correct

one for the detector tag
location

YES
Total Cable Fault
Investigate as poor

comms
NO Return to start

POOR
Termination, Cabling
or Device Baseboard

Fault

Check terminations links
are set correctly

Check cable continuity
ensure all crimps,

terminals, screens and
cabling are correct

Are their Comms
OK?

NOReplace Baseboard

YES

If problem persist check
(replace if needed) associated

HUB Controller

Perform a
communications test on

the suspect device

Did this cure
the Fault?

NO YES

System Cabling Precautions
Use best practice and ensure all terminals and crimps are secure
Check cabling ensuring that twisted pairs and screening are
maintained throughout
Ensure screens are properly earthed (clean earth/system 0V)
Ensure adequate segragation from Power Signals

Check for open or short
circuit connection and

reversed cabling
 

Figure 16 RS485 Communications Diagnostic Chart 

8.2 Replacement and Repair 

The Hub contains no user serviceable parts.   

If the Hub baseboard is replaced its replacement must be reconfigured with the correct threshold 

settings and jumper link settings. 

If the Hub controller board is replaced its replacement may need to be reconfigured with the correct 

device list (if master or primary Hub). 
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9 Technical Specification 

9.1 Electrical Specification 

Parameter Units Min Max Comment 

Supply Voltage V 18 32 Inc. ripple 

Supply Ripple V - -  1V  Peak to peak 

Power Consumption  W - - 2.5  

Shutdown voltage (low supply) V - - <17  

RS485 Transceiver Meets EIA-485 Specification 

Line Termination Resistor R - -  120  

Driver Fan Out Unit loads 0 32  

Receiver Common Mode Input Range V -7 +12  

Receiver Input threshold V -0.2 (Lo) +0.2 (Hi)  

Receiver Unit Load Unit loads - - 1 12K Input Resistance 

9.2 Mechanical Specification 

Parameter Units Value Comment 

Hub Overall Dimensions mm 170L x 100W x 20D  

Hub Shipping Weight Kg 0.5  

Hub & baseboard Connector  DIN41612 Class A 200 mating cycles 

Baseboard Overall Dimensions mm 150H x 150W x 150L  

Baseboard Terminal Wire Size mm2 2.5  

9.3 Environmental Specification 

Parameter Units Min Max Comment 

Operating Ambient Temperature °C -20 +70  

Storage Ambient Temperature °C -20 +80  

Relative Humidity % RH 5 95 Non Condensing 

9.4 Certification and Approvals 

Parameter Authority/Standard Approval Certificate 

CE Certification GEC: EN55022 & 082   

Millennium - - - - Y2K Compliant 

9.5 Operating Specification 

Parameter Units Min Max Comment 

Power on reset delay Seconds - - 10  

Discovery Delay Seconds 3 10  

Polling Interval (response time) Seconds - - 1  
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10 Appendices 

10.1 Acronyms, Terms and Abbreviations 

Term Description 

AC Alternating Current 

AWG American Wire Gauge 

BS British Standard 

CCTV Closed Circuit Tele-Vision 

CE European Commission (approval) 

CO2 Carbon Dioxide 

CSA Canadian Standards Association 

dB Decibel 

DC Direct Current 

EN European National (standard) 

FOV Field of View 

FPSO Floating Production Storage Operation 

h Hexadecimal 

I or A Electrical Current or Ampere (Ampage) 

JB Junction Box 

Km Kilometre 

kW Kilo Watt 

LED Light Emitting Diode 

MEL Micropack (Engineering) Ltd 

mH Milli Henry - Inductance 

MOR Meteorological Optical Range 

NEC National Electrical Codes 

nF, pF Nano Farad, Pico Farad - Capacitance 

PC Personal Computer (IBM PC Compatible) 

R or W Ohms (electrical resistance) 

RHO Radiant Heat Output 

V Voltage 

Vs Versus 

W Watts (Wattage) 

10.2 Drawings and Illustrations 

Drawing Number Description 

2200.6004 Dual Hub Baseboard Dimension and Mounting Drawing 
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10.3 HELP US TO HELP YOU 

TO: 

QA Department 
Micropack (Engineering) Limited 
Fire Training Centre 
Schoolhill, Portlethen 
AB12 4RR 
 
Tel        :   +44 (0) 1224 784055 
Fax       :   +44 (0) 1224 784056 
Email   :   info@micropack.co.uk 

From: 

 
 
 
 
 
 
Tel        :    
Fax       :    
Email   :    

I suggest the following corrections/changes be made to Section …………… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Marked up copies attached (as appropriate):                                                          Yes/No 

Please inform me of the outcome of this change:                                                   Yes/No 

For Micropack (Engineering) Limited : 

Actioned By: ___________________________________________________ Date: ___________ 

Response: ____________________________________________________  Date: ___________ 

 

 


