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INTRODUCTION 

SYSTEM TOPOLOGY 

The D.I.I.O. Control System is a collection of modules which are pre-configured to carry out 

particular functions related to industrial automation, building management and home automation 

tasks. 

Most functions related to a particular process are fairly standard; meaning that one 

implementation in an installation will be very similar or identical to another implementation 

somewhere else. Once a D.I.I.O. module has been implemented for a particular installation it will be 

added to the library to be re-used in other applications. 

The term D.I.I.O. ς Distributed Intelligent Input/Output means that every module will carry out its 

own local control and monitoring capabilities, whilst providing information to other modules in the 

system. The information will be shared on the network by having a Network Controller carrying out 

all the required transfer of data. 

DoZeener Controls offers the service of using different combination of IO cards and programming 

the D.I.I.O. devices to carry out particular customer defined controls.  

The modular nature of the system makes it very easy to develop OEM oriented setups. Such an 

example might be a Multi Speed Fan Coil Unit Controller with Modbus interface, where a thermistor 

IO card could be used to monitor the temperature, a potentiometer input card can be used for 

setpoint control, digital inputs to monitor user fan speed selection and relay output cards to control 

the different fan speeds. The DIIO device will be able to locally control the FCU, provide information 

on a Modbus network and also keep a log of the temperatures. All this at a reasonable cost, 

definitely much cheaper than conventional building management system controllers carrying out the 

same function. 

Most systems involve more overheads in engineering and development cost than the hardware 

making up the system. By using standard modules, implementation of a system would be extremely 

cost effective by minimizing development time. 

The D.I.I.O. System is mainly focused for markets where standard functions need to carried out and 

re-used. Such systems might be Fan Coil Controls, Hotel Room Monitoring and Control Systems, 

Pump Control and lighting control.  

The system also provides a means of moving information around a plant or building. This 

information might come in the form of a 4-20mA or 0-10V signal at one end and end up on the other 

side of the network in the form of a digital signal such as alarms. An example of such a system might 

be a light level detector installed on the roof providing ON/OFF signals to various contactors 

controlling lighting circuits in various location on hotel grounds. On the same network there might 

be a tank water level controller also installed on the roof controlling the switching of a pump in the 

plant room. By using the same network for the various systems wiring requirements are greatly 

reduced. All these functions can be carried out by the D.I.I.O. standard modules so that no 

programming capabilities are required by the person implementing the system. The network 

controller does all the transfer of data and is extremely easily to set up. 
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THE D.I.I.O. SYSTEM VS PLC AND BMS CONTROLS 

A DIIO controller is very much like a PLC or BMS Controller with two main differences ς it is meant 

to perform specific tasks and it is much easier to program. PLCs and BMS Controllers are very flexible 

when it comes to programmability, but the programmer needs particular skills to configure the 

system. A pre-configured DIIO controller is not so flexible but is very easy to configure, and does not 

need an engineer or a highly trained technician to set up. 

 

D.I.I.O. Devices / System PLCs / BMS 

Easy and fast to setup Setup takes more time and might be 
very costly 

Hardware Inexpensive 

 

Hardware much more expensive.  

Currently only Modbus Serial 
communication protocol is implemented 
(Modbus Ethernet and HTTP Ethernet to be 
developed in the future). These are widely 
used protocols. 

Also have widely accepted protocols, 
but some have proprietary protocols 
which make it very hard to interface with 
other devices 

 

Have a wide range of IO cards (thermistor, 
thermocouple, load cell etc.). Also IO Cards 
come with only two inputs so mixing 
different kinds of IOs is easier and cheaper. 

IO cards are usually limited to current 
and voltage input. IO cards usually come 
in sets of 8 and 16. This means more 
waste, when only a small amount of IOs 
are required 

Most modules are pre-configured to meet 
the customers requirements. This makes it 
less expensive to setup a system. 

They are fully configurable and more 
flexible.  They have to be configured by 
the customer which increases 
implementation costs, but makes the 
system more flexible 

Specifically designed for OEM applications.  Very expensive to implement in OEM 
applications.  
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HARDWARE 

SYSTEM TOPOLOGY 

The communication protocol used by the D.I.I.O. devices is serial Modbus RTU (RS232 or RS485). 

The RS485 implementation makes it suitable for the controllers to be distributed on a large area. 

Controllers can be up to 1.2km from each other. Accepted baud rates are 9600, 1440, 19200 and 

38400 with 8 data bits, 1 stop bits and parity of none, odd, even, mark or space.  

The RS485 standard has been implemented as it is very inexpensive. It is also very easily to wire up 

a system, needing only a 2 core screened cable connection between controllers. Devices on a 

network are daisy chained.  

Two kinds on implementation are possible: 

1. If devices on the system do not need to communicate with each other and are networked only 

to provide information to a monitoring or SCADA system then the system is wired as indicated 

in Figure 1. 

When this configuration is used all the Modbus registers can be accessed by the 

monitoring/SCADA system. This is explained further on in this document. The Modbus register 

implementation in the DIIO devices consist of two sets, the Standard and the Extended Set) 
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2. If the devices need to share information with other devices on the network, a DIIO network 

controller has to be included in the system which will act as a network master. This controller 

will then provide information to the monitoring or SCADA system. This implementation is 

shown in Figure 2. 

When this configuration is used only the Standard Modbus Register Set can be accessed. 
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D.I.I.O. DEVICES BUILDING BLOCKS  

 

 

The D.I.I.O. System devices consist of various building blocks, which makes building up the 

hardware of a custom made device extremely easy. 

These building blocks can be split in the following categories: 

V Bases (e.g. 4 IO Card Ports Base, Network Controller Base) 
V Power Supplies (e.g. 12VDC Input Power Supply Card, 24VDC Input Power Supply Card) 
V CPU (e.g. 20MHz, 16 Port, 16K Memory Processor) 
V Communications (e.g. RS232, RS485, Isolated RS485 Communication Cards) 
V Input/Output (e.g. 2 Point 0-10VDC Input Card, 2 Point Isolated Digital Input Card) 
V Auxiliary & Interfaces (e.g. Auxiliary +/- 15V Power Card, Isolated 5V Supply Card) 

 

Cards are already available and others can be designed and manufactured to the fit the customers 
requirements. Once a card is designed, built and tested for a particular customer it will be added to 
the system. 

Bases are the core building blocks of the system. All the other cards fit in particular slots on the 
bases and are interchangeable. 
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BASES: 

 

DIIO-Base-A: 70mm Base with Capacity of up 
to 4 IO Cards 

 

DIIO-NetworkCntA: Configurable Network 
Controller Base Module 

POWER SUPPLY CARDS: 

 

DIIO-PowerSuppA: Fused 12V DC Power 

Supply Card 

 

DIIO-PowerSuppB: Fused 24V DC Power 

Supply Card 

CPU CARDS: 

 

 

 

 

DIIO-CPU-A: CPU Card with up to 8 IOs - No 

Real Time Clock  
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COMMUNICATION CARDS: 

 

DIIO-CommsRS232: Non Isolated RS232 

Communication Card 

 

DIIO-CommsRS485: Non Isolated RS485 

Communication Card 

DIIO-CommsRS485Iso: Isolated RS485 Communication Card 

INPUT/OUTPUT CARDS: 

 

DIIO-DI-VFR-2: Digital Input Card, 2 Volt Free 

Contact Inputs 

 

DIIO-DO-RLO-2: Digital Output Card, 2 Relay 

Outputs 



 ©2008 DoZeener Controls  
 

 

DIIO-AI-010-2: Analogue Input Card, 2 x 0 to 

10VDC or 5VDC Analogue Inputs 

 

DIIO-AO-010-2: Analogue Output Card, 2 x 0 

to 10VDC or 5VDC Analogue Outputs 

 

AUXILIARY POWER CARDS: 

 

DIIO-AuxPower-A: Auxiliary Power Card, Isolated 5V and +/- 15V Supplies   


