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ABSTRACT

The main purpose of this project is to collect clean rain water automatically by
using water sensor; solenoid valves, buzzer and water pump that controlled by
Programmable Logic Controller (PLC). Below is modeling of the project.
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Whenrain fall, sensor 1 will be detect water and make cause valve 1 will be
open for 10 second. This is because; we need to flow out the dirty water from the
roof firgtly. After 10 second, the valve will be close and make cause therain
water will go to the tank A. If sensor 3 detect no water, water from tank A will
be pump to the tank B, with condition, sensor 2 must be detect water in tank A
firstly. Finally we can use rain water from Tank B for useful purpose like
flushing toilets, washing machines, watering gardens, washing cars and etc.



ABSTRAK

Tujuan utama projek ini ada untuk mengumpul air hujan yang bersih
secara automatik dengan menggunakan pengesan air, pili selonoid, penggera dan
pam air yang dikawal oleh Pengawalan Logik Program (PLC). Rajah dibawah
menunjukkan gambarajah projek tersebut:-

Sensor 3

TANK

W ater
P2

Apabila hujan turun, pengesan air 1 akan mengesan air hujan dan menyebabkan
pili 1 akan terbuka untuk 10 saat. Ini adaah kerana air hujan yang kotor akan
dikeluarkan terlebih dahulu. Selapas 10 saat, pili air akan ditutup dan
menyebabkan air hujan tadi akan mengalir ke tangki A. Jika pengesan air 3 tidak
mengesan air, air dari tangki A akan dipam ke Tangki B, dengan syarat,
pengesan air 2 mesti mengesan air di Tangki A terlebih dahulu. Akhir sekali, air
hujan yang telah dikumpul di Tangki B boleh digunakan untuk kegunaan harian
seperti tangki air tandas, membasuh kain, pertanian, membasuh kereta dan lain-
lain.
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CHAPTER 1

INTRODUCTION

1.1  Project Background

Everyday we used mains water to supply all our water needs is needlessly
wasteful, both financially and environmentally. Mains water is expensively purified to
drinking water standards but much of the water is used for non-potable purposes, like
flushing toilets, cleaning and gardening. Harvested rainwater can be substituted for
mains water, saving money and contributing to the protection of a key natural resource.
The idea of collecting rainwater has been around for thousands of years. Archaeologists
have found that rainwater harvesting systems were being used in the Negev desert 4000
years ago. In Ancient Rome villas had their own individual cisterns and the rainwater
was collected from paved courtyards which made them less reliant on the supply fed by
the city’s agueducts. Today around the world rainwater harvesting is enjoying a
renaissance and systems are being extensively installed for domestic, commercial and

industrial use.

Rainwater is particularly useful to supply the large volume of water needed for
flushing toilets. Each person on average uses aimost 45 liters a day for this purpose. In
an average household, this contaminates nearly 66,000 liters of drinking water a year.
This is the main use of water in a household, closely followed by bathing and washing
which uses 37 liters per person per day.



Rainwater is ideal for use in washing machines; on average people use 20 litres a
day for washing clothes. The advantage is that the soft rainwater allows the use of
natural soaps and biological washing powders, which are much more gentle on clothes
than standard detergents.

Gardeners through the centuries have recognized the importance of a plentiful
supply of water, and that plants prefer natural rainwater instead of heavily treated mains
water. Rainwater can also be used for car washing and other general cleaning tasks
around the home. The use of rainwater can really come into its own in business and
industry. Not only is water extensively used in a wide range of tasks, but there are often
large roof and hard standing areas to catch rainwater. This provides an incentive to
invest in rainwater harvesting equipment as business use can offer a relatively short
pay-back period. In large offices and public buildings, rainwater can be used for
flushing toilets and urinals and for cleaning.

1.2 Problem Statement

Many people want to harvest rainwater to fill their tank. But they need to open the
cap of tank to allow rainwater flow to the tank. So, rainwater PLC based water detector
and valve switcher is a system to open and close valve automatically when rain is fall.
Hence the user will not go to tank just want to open the cap.



13 Project Objectives

The Objectives of this project are:-

131

132

1.33
134

To develop the hardware and software by using PLC (Programmable
Logic Controller) and as a main controller.

To open switcher valve when the sensor detect rainwater to allow dirty
rainwater flow out firstly before fulfill Tank A.

To Control water level between Tank A and Tank B.

To develop rain water and water level sensor circuit.

14 Project Scope

The scope of this project is:-

141
142
1.4.3

144

PLC (Programmable Logic Controller) as main controller.

Constructing rainwater detection sensor circuit by using 555 timer IC.
Controlling Switcher Valve to flow out the dirty rainwater for 10
second.

Controlling Water level between Tank A and Tank B so that there were
have same level water.



15 M ethodology

There were some method was taken to make sure the flow of the project is
smooth and can be done according to due date. There were two steps that must be
taken to done this project. It is--

1.5.1 do studies on hardware that needed in this project such as PLC, Water

detection sensor and switcher valve.

1.5.2 Design amodel to show the flow of the water.

1.5.3 Do dudies on the available software that can be program on PLC to

control the valve.

Figure 1.1 showed the methodology or work flow of the project that have been
used as the guideline in order to do the project. In started with investigate the
topic and objectives with supervisor. After doing literature review, equipment that
needed was investigated like water detection sensor, PLC and valve. In the same
time, programming was designed to control the system.
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FIGURE 1.1 THE WORK FLOW OF THE PROJECT.




1.6

Review of Thesis Contents.

Thisthesis had six contents. Chapter 1 discusses about background of the project,
problem statement, project objectives, scope of project and methodology.

Chapter 2 provides a literature review about water harvesting that many
use by people in the world today. In this chapter, aso discussing about
characteristics of water detection sensor, PLC and switcher electronic valve that

usually used in industry.

Chapter 3 focuses on the methods system architecture that is used for this
project including all essential modules of the system. It also discusses on
hardware and programming used for this project. For hardware, there were
divided into several parts like hardware design module and programming

development module.

Chapter 4 discusses all about the design system of the project. The
explanation begin with applying the idea into action, using the hardware that has
been choose, applying the programming that control the system and lastly
combine all component into one perfect system.

Chapter 5 will be outcomes from the project which will be consist of

figure of the hardware project and other related stuff.

Chapter 6 will be include the summary of the project where it will

conclude overall of the project and recommendation for future development.



CHAPTER 2

LITERATURE REVIEW

2.1INTRODUCTION

On this chapter, some literature reviews have been done on several
resources. The theories and description have taken as guidance in completing this

project. So this chapter will present and overview the equipment that needed in
this project.

2.2 RAINWATER HARVESTING SYSTEM OVERVIEW

2.2.1 ROOF

The existing roof is made use of to collect rainwater. Since rainwater is
pure as it falls from the sky it is necessary that the roof be kept clean for
it to remain pure when it is collected. This means the roof will need to be

swept and cleaned daily during the rainy season in the district.
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2.25

PVC GUTTERS

The gutters of PV C collect the rainwater from the roof and transfer it to
the filter by controlled by valve to open and close. On sloping roofs, PVC
gutters can pick up leaves, dust, small twigs and other organic matter.
The gutters need to be cleaned regularly at least weekly once. During the
rainy season the PV C gutters should be inspected and cleaned daily.

DOWNPIPES

PVC down pipes brings the water from the rainwater gutters or pipes

vertically down. They should invariably be clamped firmly to the wall
and should never be loosely fixed.

STORAGE TANK

The rainwater storage tank collects all the rainwater and keeps it for
future use. The storage tank is made above the ground and on a platform.

It can also be an underground sump in some cases.

OVERFLOW PIPE

The storage tank will have an overflow pipe from the top of the tank. In
case of heavy rain, the overflow pipe will allow the excess rain water to
be safely disposed of without causing any flooding.



23 PROGRAMMABLE LOGIC CONTROLLERS (PLC)

231

232

Introduction

A programmable logic controller (PLC) is a specialized computer
used to control machines and processes. It uses a programmable memory
to store instructions and execute specific functions that include on/off

control, timing, counting, sequencing, arithmetic, and data handling.

Initially the PLC was used to replace relay logic, but its ever-
increasing range of functions means that it is found in many and more
complex applications. Because the structure of a PLC is based on the
same principles as those employed in computer architecture, it is capable
not only of performing relay switching tasks but also of performing other
applications such as counting, calculating, comparing, and the processing

of analog signals.

Digital and analog signals

Digital or discrete signals behave as binary switches, yielding
simply an On or Off signal (1 or 0, True or False, respectively).
Pushbuttons, limit switches, and photoelectric sensors are examples of
devices providing a discrete signal. Discrete signals are sent using either
voltage or current, where a specific range is designated as On and another
as Off.
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For example, a PLC might use 24 VV DC 1/O, with values above
22 V DC representing On, values below 2VDC representing Off, and
intermediate values undefined. Initially, PLCs had only discrete |/O.

Analog signals are like volume controls, with a range of values
between zero and full-scale. These are typically interpreted as integer
values (counts) by the PLC, with various ranges of accuracy depending
on the device and the number of bits available to store the data. As PLCs
typically use 16-bit signed binary processors, the integer values are
limited between -32,768 and +32,767. Pressure, temperature, flow, and
weight are often represented by analog signals. Analog signals can use
voltage or current with a magnitude proportional to the value of the
process signal. For example, an analog 4-20 mA or 0 - 10V input would
be converted into an integer value of 0 - 32767.

An analog output could send a 4 to 20 milliamp signal to a
variable-speed drive. The drive will control the speed of a motor in

proportion to analog signal received from the analog output module.
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Figure below showed the valve position correlation to the module’s output

voltage.
ANALOG SIGNAL COMPARISON FOR SAMPLE ANALOG VALUE OUTPUT
Valve Position Voltage Ouput Signal Decimal Valve (?utput 0
Output Section

FULL OPEN 10 32,767
80% 8 26,214
70% 7 22,937
60% 6 19,660
50% 5 16,384
40% 4 13,107
30% 3 9,830
20% 2 6,553
10% 1 3,276

Closed 0 0

Figure 2.1 Vave position correlation to the module’s output voltage.

In addition to cost savings, PLCs provide much other benefit including:-

i)  Increased reliability
Once a program has been written and tested, it can be easily downloaded
to other PLCs. Since all the logic is contained in the PLC’'s memory,
there is no chance of making alogic wiring error. PLC’ s also offer the
reliability associated with solid-state components.

i)  MoreFlexibility
It iseasier to create and change a program in a PLC than to wire and
rewired a circuit. Originally equipment manufacturers can provide
system updates by simply sending out a new program.
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i) Lower Cost
PLC were originally designed to replace relay control logic, and the cost
savings have been so significant that relay control is becoming obsolete

except for power application.

iv) Communications Capability
A PLC can communicate with other controllers or computer equipment
to perform such functions as supervisory control, data gathering,
monitoring devices and process parameters, and download and upload of
programs.

v) Faster Response Time
PLCs are designed for high-speed and real-time applications. The
programmable controller operatesin real time, which means that an
event taking place in the field will result in the execution of an operation
or outpuit.

vi) Easer to troubleshoot
PLCs have resident diagnostics and override functions that allow users
to easily trace and correct software and hardware problems. [1] (Frank
D. Petruzella, 2005)

Many types of PLC are available such as Omron, Mitsubishi, Siemen,
Nais and many more. In this project, | am using Omron PLC which has 3 inputs
and 2 outputs. This PLC is suitable to control the switching of valve and speed

of motor pump.
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24 SWITCHER VALVE

24.1

24.2

243

Introduction

A solenoid valve is adevice that regulates the flow of substances
(either gases, fluidized solids, slurries, or liquids) by opening, closing, or
partially obstructing various passageways. Valves are technically pipe
fittings, but usually are discussed separately.

Solenoid valves are used wherever fluid flow has to be controlled
automatically. They are being used to an increasing degree in the most
varied types of plants and equipment. The variety of different designs
which are available enables a valve to be selected to specifically suit the
application in question.

Valves are used in a variety of applications including industrial,
military, commercial, residential, and transportation. Plumbing valves are
the most obvious in everyday life, but many more are used.

Construction

Solenoid valves are control units which, when electrically
energized or de-energized, either shut off or allow fluid flow. The
actuator takes the form of an electromagnet. WWhen energized, a magnetic
field builds up which pulls a plunger or pivoted armature against the
action of a spring. When de-energized, the plunger or pivoted armature is

returned to its original position by the spring action.

Direct-Acting 2-Way Valves
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Two-way valves are shut-off valves with one inlet port and one
outlet port (Fig. 2.2). In the de-energized condition, the core spring,
assisted by the fluid pressure, holds the valve seal on the valve seat to
shut off the flow. When energized, the core and seal are pulled into the
solenoid coil and the valve opens. The electro-magnetic force is greater
than the combined spring force and the static and dynamic pressure
forces of the medium.

Figure2.2
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25 Water Pump

251 Introduction

Pump is a device used to move liquids or slurries. A pump moves liquids
from lower pressure to higher pressure, and overcomes this difference in
pressure by adding energy to the system (such as a water system). [Source:
Wikipedia]

252 Water Pump System

Pumps fall into two major groups: rotodynamic pumps and positive
displacement pumps. Their names describe the method for moving a fluid.
Rotodynamic pumps are based on bladed impellers which rotate within the fluid
to impart a tangential acceleration to the fluid and a consequent increase in the
energy of the fluid. The purpose of the pump is to convert this energy into
pressure energy of the fluid to be used in the associated piping system.[Source:
Wikipedia]
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2.6 Water Level & Rain Sensor

26.1

Introduction

Water Level Sensor is a sensor that detect water to control the
output of the system. When the sensor detect water, it will trigger
the output.

A rain sensor or rain switch is a switching device actuated by
rainfall. [Wikipedia]

Level sensors are used to detect liquid level. The liquid to be
measured can be inside a container or can be in its natural form
(e.g. tank, ariver and etc.). The level measurement can be either
continuous or point values. Continuous level sensors measure level
within a specified range and are used to know the exact amount of
liquid in a certain place and Point level sensors only measures a
specific level, generally this is used to detect high level alarms or
low level alarms.[Wikipedia]
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CHAPTER 3

METHODOLOGY

3.1 INTRODUCTION

In order to make sure the flow of project is smoothly, this methodology is
the one of important element to take the action. By referring methodology, we can
make sure that the project goes according to the initial planning. It is aframework

for aproject.

By referring methodology, the progress of the project can be examined
from time to time. We can found the mistake by referring the methodology.

The elements of the methodology of this project can be referred to the

flow chart below.
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Figure 3 The flow chart of the methodology
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3.2LITERATURE REVIEW

The one important part on this project is finding literature review about
PLC and water detector sensor. It is conclude doing research and getting
more information about the previous method of the similar project and the
component that use in this project. This research and information is very
important to make us clear about the project scope and this is the ground
level to get an idea for developing and designing the project. The literature
review about this project was comes from book, internet, journals and
discussion from experienced person. Otherwise, some entire books are
from the UMP library and borrow from someone who is very familiar with
PLC system.

3.3 ROOF

The existing roof is made use of to collect rainwater. Since rainwater is
pure as it falls from the sky it is necessary that the roof be kept clean for
it to remain pure when it is collected. This means the roof will need to be

swept and cleaned daily during the rainy season in the district.

3.4 THEORETICAL DESIGN
After all the information is collected, the project was design and
developed. It almost use water sensor detector circuit as input to PLC and
water pump and switcher valve as the output. Also in this section, a model
like house was design to place the sensor, water pump, PLC and switcher
valve. The model also use to show the flow of water.

3.5HARDWARE DEVELOPMENT
At this part, the project continues with the hardware development after the
theoretical design was made. The hardware was developing based on the
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design that is made before. In completing water sensor circuit part,
electronic component was done on independent strip board and using
wrapping wire to connect between component. For wiring PLC, it was
done by referring manual PLC book. The last part is build a model to
show the flow of water.

3.6 SOFTWARE DEVELOPMENT
Once all the hardware was developed, the last stage of methodology is
programming development. The programming will transfer to OMRON
PLC to control the switcher valve and water pump.
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CHAPTER 4

RESULT AND DISCUSSION

4.1 INTRODUCTION

This Rain-Water PLC Based Detector and Valve Switcher project
basically based on applying rain water sensor circuit, PLC, switcher valve
and water pump to make a system; collecting rainwater automatically

when rain fall.

This project also consist civil part which isto build a model to

show the flow of rain water to fill the water in the tank.

These chapters will discussing about rain water sensor circuit, relays,
PLC, switcher valve, flow chart of system, Programming design and water
pump. This chapter also will be discussing about the result of the project.
Otherwise, the costing and commercialized also will be discussing in this

chapter.



22

4.2 RAINWATER AND WATER LEVEL SENSOR DETECTOR

As we know, water is as analog part. But PLC need digital signal
to make it work. To achieve the project, rainwater and water level sensor
is important part to sense rainwater and water level tank. The water sensor
will be work as input to PLC. But the problem is, when the water sensor
directly use to the PLC as an input, the PLC cannot work. This is because
water has very high resistance. It cause the voltage will be drop with a
large amount (from 24V to 10 V). Continuously, the PLC cannot work
with 10V. This is because in ohm's law the equation can derive as
followed:-

V=IR

V= Voltage
| = Current
R = Resistance

It shown that, value of voltage is dependent to current and resistance. If
the value of resistor is high, the value of voltage also must be high. This
will be cause the water sensor pad will be easy to damage.
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To avoid this problem, a 555 timer was used to generate from
analog signal to digital signal. It is a popular analog-digital integrated
circuit. It isasimple circuit. The circuit is shown as below:-

Figure 4.1 Water Sensor Detector Circuit

Figure 4.1 isa 555 timer circuit use astable multivibrator or clock
circuit built using an external resistor and capacitor to set the timing
interval of the output signal. When pad sense water, It will trigger 555
timer to pulse digital signal to transistor (9013). When Base at transistor
get pulse, the current will be flow from Collector to Emitter of transistor.
A relay was used as the output of the sensor to gives input (24V) to the
PLC.
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FIGURE 4.2: RELAY

When a current flows through the coil, the resulting magnetic field
attracts an armature that is mechanically linked to a moving contact. The
movement either makes or breaks a connection with a fixed contact. When
the current to the coil is switched off, the armature is returned by a force
approximately half as strong as the magnetic force to its relaxed position.
If the coll is energized with DC, a diode is frequently installed across the
coil, to dissipate the energy from the collapsing magnetic field at
deactivation, which would otherwise generate a spike of voltage and might
cause damage to circuit components
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(@ (b)
FIGURE 4.3: WATE R SENSOR PAD

Figure 4.3 (a) show for water level tank sensor and Figure 4.3 (b) show
for rain water sensor pad. It almost like two probe. Basically, water is
indicator and water sensor is two probe that will flow current when it
touching with water.
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4.3 THE CONCEPT OF THE WATER SENSOR CIRCUIT.

BLOCK DIAG

RAM

THREZHCLD &—

DEaCHARGE ©—
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S . CONTROL

COMPARETOR

WOLTAGE
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FIGURE 4.4 Details Of 555 timer and block diagram
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Referring to Fig 4.4, we can see that the capacitor voltage rises
until it goes above 2Vcc/3. This voltage is threshold voltage at pin 6,
which drive comparator 1 to trigger the flip flop so that the output at pin 3
goes low. In addition, the discharge transistor is driven on, causing the
output a pin 7 to discharging the capacitor through resistor Rs. The
capacitor voltage then decreases until it drops below the trigger level
(Vceel3). Theflip flop istriggered so that the output goes back high and the
discharge transistor is turned off, so that the capacitor can again charge
through resistor Ra and Rg toward Vcc.

Ve
5
i C charge
3 "“"""j"’rcc=3.33\r'
2 |
——————————————————— Ve = 1.
| S R B R A bl
] | | I
0 4 7.3 11.3 146 —* Time (ms)
] [ 1 ]
] I | I
N Lo o
5 RN
il
- T,
;:"‘Tlu;h _|f low
l -
0 -+ Time (ms)
]
Ts= ?.3ms_‘

FIGURE 4.5: Output Waveform
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Figure 4.5 shows the capacitor and output waveforms resulting from
astable circuit. Calculation of the time intervals during which the output is
high and low can be made using the relations

Thigh = 0.7(Ra + Rg)C
=0.7 (10k + 47k ) 0.1uF
=3.99ms
=4ms

T|0W ~ O.?RBC
=0.7x47k x 0.1 uF
=3.3ms

The total period is
T= perlod = Thigh + Tiow
=73ms

Frequency, fo = 1.44
(RA + ZRB) C

= 1.44
[ 10k + 2(47K)] 0.1 uF

=138.46 Hz

Duty Cycle =Ra+Rg x100
Ra + 2Rg

=10k + 47k x 100
10k + 2(47K)

= 54.80 %

From the calculation we can conclude that 555 timer can use as analog-
digital converter integrated circuit.
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FIGURE 46 THE RESULT

From figure 4.6, it shown that the result at output of 555 timer
when PAD is sense the water. It was proved that the digital signal can
produced by using 555 timer.

FIGURE 4.7 HARDWARE OF WATER SENSOR CIRCUIT
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4.4 OMRON Programmable Logic Controllers

The PLC that use in this project is from brand OMRON type
CQM1H which isa compact, high speed Programmable Logic
Controller composed of a power supply unit, aCPU and 1/0. CQM1H
meant for advanced control system operation requiring 16 to 192 1/0
points per PLC. The CPU is equipped with peripheral port to connect to
programming Device and an RS-232C port for interfacing to serial
device.

FIGURE 4.8 : Diagram Of PLC
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Inpat words

- | Bult-in CPU bip | 3200
(06 DC Fp) | (FIXED
| 12-poimt Uy unit | izl I
ERDE

| 1&=point V' unlt | TR0 S I

Output wards

§-palnt o/p umit

1é-polot oy woit

16-polnt o uni

16-polet oip uolt

FIGURE 4.9: /O Word Allocation

Figure 4.9 shows I/O word allocation. 1/0 words are allocated to 1/0 units
according to their location on the PC.

1 The first i/p channel (IR000) is allocated to the CPU’s 16
built in input points

2. The remaining i/p words (IR001 to IR007) for CPU51 are
allocated to i/p units beginning with the unit closest to the
CPU and continuing to the rightmost unit on the PLC.

3. One 1/O word will be allocated to units that have 16 or
fewer 1/0O points, and 2 words will be allocated to units that
have 32 1/O points.
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CEIEIRE LS

i

FIGURE 4.11 : Wiring Schedule ( O/P and P24 wiring )

Figure 4.8 and 4.9 shows the wiring for 1/O card.
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POWER
SUPPLY
24V

Input Panel Output Panel

RELAY 24-240 a
To On and Off The
Motor Pump

FIGURE 4.12 : Control Panel of PLC




Start
Button

ON / OFF Stop Manual /
Switch Button Automatic
Switch Pump

Green Bulb
( Shows Tank
2 Full)

Yellow Bulb
( Shows
Motor Pump
Energize)

Red Bulb
( Shows Tank
2 Empty )

FIGURE 4.13: Control Panel ( Lamp and

Button Switch)
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45VALVE

FIGURE 4.14: Switcher Valve Before Installation

FIGURE 4.15 : Switcher Valve After Installation

Valve is a device that regulates the flow of substances (either
gases, fluidized solids, slurries, or liquids) by opening, closing, or partially
obstructing various passageways. Figure 4.14 show the valve before
installation and figure 4.15 show switcher valve after installation. This is
ON/OFF valve switcher. It use power supply 24VDC. The purpose
installment of valve because we need to flow out the dirty water firstly.
Then the valve will be close by givesthe valve OV. size of thisvalve is Y2
inch and can ambient temperature between -10°C to 60°C. It also can use
in AC 24V —48V — 115V - 230V / 50Hz.
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4.6 WATER PUMP

Water pump is a device used to move liquids or slurries. A pump moves
liquids from lower pressure to higher pressure, and overcomes this
difference in pressure by adding energy to the system (such as a water
system). Pumps work by using mechanical forces to push the material,
either by physically lifting, or by the force of compression.

FIGURE 4.16 : Water Pump

Figure 4.16 shows a motor pump after installment and ready to
pump water from tank A to the Tank B. The pump can pump water
between 5ft -10ft. It use 240V AC to functioning
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FIGURE 4.17 Water Pump Elements

Pump can separately into 14 elements component as shown in
Figure 4.17. All this element of component is very important to make sure
the pump can work smoothly.
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4.7 PROGRAMMING DESIGN

To make sure the system of Rain-Water PLC Based Detector and
Valve Switcher running smoothly, a PLC was used. In this project,
OMRON PLC (CQM1H) was used to controlling the system. A software
(CX-PRORAMMER) was used to programming the PLC.

Two flow chart was design to completing the program. The first
flow chart known as System 1 and the second flow chart known as
System 2.



39

System 1: Controlling Valve
and Buzzer

No

Sensor 1

Valve On
&
Buzzer On

10

< —
second?

No

Yes

\ 4
Valve Off
&
Buzzer Off
J

FIGURE 4.18: Flow Chart for System 1

From figure 4.18 shows flow chart for System 1. when sensor 1
detect rain water, PLC will give signal ‘ON’ to valve and buzzer for 10
second. If sensor 1 did not detect water, it will loop at the sensor 1. after
10 second, the valve and buzzer will be ‘OFF by PLC. After that, the
system will be looping to initial condition which is detecting sensor 1 or

not.



System 2 : Controlling Motor Pump

( START )

-
<
Y
»

No

Yes

\ 4

Pump Off

Y

Sensor 2
Detect Water,

Sensor 3

Detect Water,

No

FIGURE 4.19 : Flow Chart for System 2
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In this system, water Tank B must be fulfilling by using water

pump when it is empty if Tank A have water. That mean, the pump will

not energize if Tank A did not have water. Figure 4.19 show flow chart

for System 2. When sensor 2 detect water, Sensor 3 will give signal to

PLC whether it sense water or not. If sensor 3 did not sense water it's

mean that Tank B is empty. So the water pump will be energizing. Thus

water will be pump from Tank A to Tank B. If Sensor 3 sense water, the

pump will be OFF. There was having two conditions if this happen

whether Tank A is empty or Tank B is full. Lastly this system will loop to

theinitial condition.
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After designing flow chart, it will be applied to the programming.
Here, CX-PROGRAMMER was used to programming OMRON PLC.
There were some knowledge about the software must be know. The
manual of software can refer in Appendix B. Below the programming that
was designed by using CX-PROGRAMMER.

= 3 - LA mgreromer - |FewH LY Hewttrogram Seclma [Lhagram ] =L
Pl Bl e best AL P Took Wode o B

:ﬂu}m LRl o AURITR 280 EERER ilerw  —osEE Lk
_— o "#t""'ﬂﬁ-":'
[Frogran Harke:: i Frogrn] E
| souon e NI |
(LT
| "] | fu
o mms T it |
e LY
| m'n:: T [
3 ! L] I
Ai— | 4
i T T | Mo
| T
| | 10 TR
0 || Slvks
143 Lol [
T
A | nm 1] |
Pif—1.F i | l
il
i
i - .
I A
Y i whe TR Corwrerc) TR |

For Halp, prome *1 rurg OF1, O+ 100% CH W

Taad. MR8 =g

FIGURE 4.20 : Programming Using CX-PROGRAMMER

Figure 4.20 show the programming using CX-PROGRAMMER.
Paragraph 1 to 4 in CX-PROGRAMMER shows program for system 1.
The Input for sensor 1 was used for normally open contact at address 004.
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SUIS 1 was used OUTPUT COIL at address 100.05. When sensor 1
detects water, OUTPUT COIL 100.05 will be ON. It make cause
OUTPUT COIL 100.03 also will be ON, continuously Timer will be
timing for 10 second and switcher valve will be open. After 10 second,
TIMER will be open NORMALLY CLOSE TIMER 1. Thiswill cause the
Valve will be OFF.

Paragraph 5 in CX-PROGRAMMER shows program for system 2.
When input NORMALLY OPEN CONTACT 0.05 (Sensor 2) detect water
and NORMALLY CLOSE CONTACT 0.06 (Sensor 3) detect no water,
OUTPUT COIL 100.04 (Water Pump Motor) will be energize.
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4.8 COSTING AND COMMERCIALIZED

In completing the project, many components is come from FKEE
laboratory. However, it sill need spend own money to completing the
project because the item did not available aa FKEE l|aboratory. Table
below shown the costing of the project.

NO COMPONENT QUANTITY PRICE
1 | %inch ASCO Switcher Valve 1 RM 125
2 | Water Pump 1 Phase 1 RM 13
3 | Wood 2x2 inch 1 RM40
4 | Zink 1 RM 5
5 | Pvc Pipe 5m RM 6
6 | Sensor PAD 3 RM 7
7 | Fitiing PVC Pipe 20 RM15
8 | Roller 4 RM 20

TOTAL RM231

This project can be commercialized by doing more R & D about
this project. It’s including improving the water sensor and using smaller
controller like PIC or 68H11 Microcontroller. User can use PLC asthe
controller, but it is very expensive and need more space and money. This
project can be as prototype to Universiti Malaysia Pahang as alternatives
method to solves water problem supply where always happen at campus. It
also can apply to new hometown that always faced with water problem

supply.



CHAPTER 5

CONCLUSION AND RECOMMENDATION

5.1 CONCLUSION

This project is achieved 100% the objectives. Basically, this
project many applying knowledge about hardware and programming. The
software CX-PROGRAMMER was used to programming OMRON PLC
to make sure the flow of system will work smoothly. Rain water and
water level sensor circuit also was developing by using 555 timer as input
to OMRON PLC. Finally switcher valve as an output was used to alow
dirty rain water flow out firstly before fulfill Tank A and water level
between Tank A and Tank B can be controlled by using OMRON PLC as

controller.

5.2 FUTURE RECOMMENDATION

During the project, there were disadvantages of the equipment and system.
One of them is the water sensor PAD. The pad sensor was too sensivity
and not stable when sense water. So using capacitive sensor is more
reliability and consistent. The flow of two tanks also can be control by
using analog valve. Analog valve can be control the flow of water by
giving adifferent value of volts. Finally, | hope this project can be
implementing in the Campus of UMP as alternatives method to solve

water problem supply.
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LM555/NE555/SA555

Single Timer

Features

+ High Current Dnive Capability (200mA)
+ Adjustable Duty Cycle

» Temperature Stability of 0.005%/°C

+ Tmmng From pSec to Hours

+ Turn off Time Less Than 2uSec

Applications

+ Precision Timing

* Pulse Generation

+ Time Delay Generation
+ Sequential Timing

Internal Block Diagram

Description

The LM555/NE555/SA555 15 a highly stable controller

capable of producing

accurate timing pulses. With a

monostable operation, the time delay is contrelled by one
external resistor and one capacitor. With an astable
operation, the frequency and duty cycle are accurately
controlled by two external resistors and one capacitor.
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Absolute Maximum Ratings (TA = 25°C)

Parameter Symbol Value Unit
Supply Voltage Ve 16 Vi

Lead Temperature (Soldering 10sec) TLEAD 300 C
Power Dissipation FD 600 mWW
Operating Temperature Range

LM555/NESSS TOPR 0~+70 °C
SAS55 -40 ~ +85

Storage Temperature Range TsTG £5 ~ +150 °C
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Electrical Characteristics
(Ta = 25°C, VcC = 5 ~ 15V, unless atherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. Unit
Supply Voltage Ve - 45 - 16 W
Supply Current (Low Stable) (Note1) e |CCZOViRLZ= - 2 8 mA
u urrent (Low Stable) (Note
PPy VoG = 15V, RL= = 75| 15 | mA
Timing Error (Monostable)
Initial Accuracy (Mote2) o
Drift with Temperature (Noted) ACCUR Re = 1k} to100k<: ) 10 30 '°D
Drift with Supply Voltage (Note4) AVAT | o2 01wk 50 ppm/°C
AVAVCC o 0.1 0.5 %V
Timing Error (Astable) )
Intial Accuracy (Note2) ACCUR | Ra = 1k} to 100k€2 225 - %o
Drift with Temperature (Noted) AVAT C=0.1uF 150 ppm/~C
Drift with Supply Voltage (Noted) AVAVCC 03 %ol
Voo =18V 9.0 100 | 1.0 W
Control Voltage Ve
Voo =8Y 26 | 333 | 40 Y
Vee = 15V - 10.0 - W
Threshold Voltage VTH
Voo = 5Y - 333 - W
Threshold Current (Note3) ITH - - 0.1 0.25 pA
Tni Volia VIR Voo =58vY 1.1 167 | 2.2 W
rigger Voltage
% d Voo = 15V 4.5 5 586 W
Trigger Current TR VTR =0V 0.01 20 uA
Reset Voltage VRST - 04 0.7 1.0 W
Reset Current IRST - 0.1 04 ma
Vce =18V
ISINK = 10mA - 0.06 | 0.25 v
Low Qutput Voltage VoL ISINK = 50mA 03 | 075 W
Voo =8V
ISINK = 5mA 005 | 0.35 W
Voo =15V
ISOURCE = 200mA 12.5 - W
High Qutput Voltage VOH ISOURCE = 100mA 1275 133 W
Voo = 8Y
ISOURCE = 100mA 275 33 - W
Rise Time of Output (Note4) tR - - 100 - ns
Fall Time of Cutput (Note4d) tF - - 100 - ns
Discharge Leakage Current ILkG - - 20 100 nA

Notes:
1. When the output is high, the supply current is typically 1TmA less than at Vcc = 5V.
2. Tested at Vcc = 5.0V and Voo = 15V,

3. This will determine the maximum value of Ra + RB for 15V operation, the max. total R = 20M<2, and for 5V cperaticn, the max.
total R = 6.7MLL.

4. These parameters, although guaranteed, are not 100% tested in production.
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1% i Mmalde

| Chui i I

R, =IRis Ry=1kiL K =LKW, C1=1uF, Vee=sy

Figure 7. Wavelorms of Astable Cperation

An zstable tmer operzdon is achisved by adding resistor FE to Figure 1 and confignning as shown on Figure 5. In the astabla
operation, the migger termunal and the threshold terminzl are connected so that 3 self~migger is fonued, operztng 3 a nmld
vibrator. When the fimer output is high, it miemal discharging Tr. tums off and the V] increases by exponential

fumction with the dme constant (FA+RE)*C.

When the ViC1, or the threshold voltaze, reaches 2Vioo 3, the comparator oufpus on the mgzer terminal becomes high
reserong the F'F and cansing the timer owfput 1o become low. This i furm nurws on the discharging Tr and the C1 dischargas
through the discharging chamsl formed by FE and the discharging Tr When the Vi1 falls below Vo3, the comparator
ourput oa the rigzer terina] becomes high and the tdmer cufput becomes high again  The discharging Tr moms off and the
ViZl rises again

In the sbove process, the secion where the tmer cuiput 13 kizh is de e 1 takes for the V21 fo dse foom Voo o 2Voo'3,
and the section whera the fmer output is low 13 the tme i mkes for the V] o drop from 2Weo3 w0 Voo 3. When timer aurpus
is lugh the eguivalent cirouds for charging capacitor C1 13 as follows:

+
Voo mer Cl T Vel{0-)=Vee/2

v, ="..’GG—"..'[I]-'|

C
at R.-!-.+HEI

l'lr{:lll:n"'l = I'-"I:_:\.-"'-\'_:Il I:E-I

(13

i
, Ttz
"lllc-ll‘l:l = IIIICC 1—§E I:EI

Since the dursdon of the dmer oumpt bizh smaeds) is the amonnt of mme i takes for the V() o reach Xoe3,
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LME5SMNESIOSASES

_ 2 B 2 ii'ﬁ‘—ﬂﬂill:1
"I'IC'I[t] - EVCE—UEC 1—§E [4]

ty = C4iR, =Rglin2 =0.802IR, ~Rgi1C, (5

The squivalent crcwt for discharging capacttor C1, when timer output i3 low 13, as Sollows:

Es

IIIIII.
+IJ;U(D-}=21-'¢ e/

Cl

dv
1 1
Co—=+———W_ =0 (&)
17dt Ry+Rg ¢
—_t
Ry TR G
vmm=gv - A (7
cc

Sinee the duration of the timer output low state(fL) i= the amount of tine it tzkes for the V() to reach Veo/3,

i
1 2 TiRgROIC -
=W ==\ (&)
3°CC 3 ECE
tL = E1[RB+HD]|n2=E-.E'EIE[RE—RD]E1 (8
Smee BD 15 nommally BEa==R0 although related to the size of dischargmg Tr,
tr=0693REC) (1

Consequently, if the timer operates i astable, the period s the same with
T=tE+L=0 683 (FA+FrIC1 -0 653REC1=0693(Fa-2FE) 1 because the period 1= the sum of the chaige time and discharge
time. And sinces fraquency 15 the reciprocal of the period, the following applies.

1 1.44
= —"" _ {11
T R, 2RGIC,

freguency. f=
3. Frequency divider
By adjusting the length of the timung cyele, the basic ciremt of Figure 1 can be made to operate as a frequency divider. Figue
8. tlluztrates a drvide-bv-three circust that makes use of the fact that retniggermg canmet ocowr durmz the timng cvels.
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L¥idie, 23mdiv

Thireshuld

B =0 ks B =1L © 1= uF, Vo5V

Frgure & Wavclvrm:s ol Fegueency Dewder Opeialion

4. Pulse ‘YWidth Madulation

Lhe rumer cutpus waveform maw be changed by modulanizg the conwol wolrage applied ro the timer's pin 5 and changiog rhe
reference of the ttmer's wrernal eomparaiors. Lignre & illustrates the pulse widih meduletion cirouit,

When the contimicus trocger polss train s applisd 1o the meocostable made, the ter cufpot width s codulazed according o
the signal applisd o the control termueel. Sine wave as well a3 other wavefarnss may be nppliec as a siazal 1o the contoel
szl Frpere 10 shows be smemp le ol pulse vl modeloaen wavelonw

e -

T% i A’ b

,l:'" m.ll = ..ﬂwrl

I3, =t ROy W= Lely, CI=irlul, Vee=5Y

Figure 8. Circwil fur Pulses Widlh Modulalion Figure 10. Weveforms of Pulss \Width Modulation

5. Pulse Fosition Modulation

T e mnlulanrng sigeal s epphed o G comtml zmimal whnle e dmer s cormected G he aslable cpesron asom Fiouoe 11,
the timesr besomss & pulse position me<hlstor

Tur ez prodlsz posaom melulaterr, the velzrence ol the e lzmnl cmogsrators womocdelalzd shoeh o medolanes he
iwner cndpanl aceediog o the medudaten sagned sqaplicd o e contes] ol

Fizgnre 12 dhasreates asine wave for mndilarinn stgnal and the sead ring oo prlse position modilarson @ hesaeanes, ans wava
shaagee cosnlel e s
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Figure 11. Clroull for Pulss Pozltion Madulatian Figure 12 Waveforms of pulse position modulation

G. Linear Ramp

Whon the pull-up resistor T i che monestable cirenir shown i Tleuee 1 s replaced with constant corrent souree. the el
increases linearly. sonceating & lincar amp. Tizuee 13 shows the limear ramy genceating civcvit and Figure 14 Dvstrates e
zenerated linear ramyp wevefarms.

IVl 2Raandie

e ERI
e i Iriomer
rd (B
L e, | .
KESEI Vi *,
e F— .
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L
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- COINT | | | -
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i | L2 ] :
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Figure 13. Circuit far Linear Ramp Figure 14. Waveforms of Linear Ramp

Int Frzore 13, curvend sowce 15 created by PNE ansistor 1 and reststor BT, B2, and By

Ve YE
IC - H—: 120

Here, Eig
R
2 .
I\'h'l: - 1'."’ b —"'.'rﬂl-'\- 1 3_'
E BE R. —H2 e
Torcxamypls, i Vee 153 Rp 20k B OSEW, B2 LOWLCE and WVEE 0.7V,
V=0 V=107V

le={15-10. 70 20k=0.215m A
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When e tragger srarte iz a wmer configured as sheervn in Liguare 15, s current flovring dircugh capacior 1 becomes a
sl sl penernled by PP mansislon and resisiom,

Llezes, the v is a loear ramg function g3 shown in Lguee 14, Lhe geacient @ of the lizear ramo functios
follows:

iz defuned as

W 2 p
5 g (14
Hiere il Ve is (he posboeioepaal vl agns.

I (b 2leetris charge arount seeoamlabed mothe copaeior s diviced by the cepaeiianes, De Vi cumes ol us [ollows:
= (14

The ubeve eguatzon dovided v bolo sidss by T mives s

=21
pnaed zomy b stplilied todo the Lolloss g eogualion,
- P A

Lo otber weonls, s pmndiend ol the oear oo Liss lon sppsaning aerves g eppaction eax be obuined by ustg the ez
cunsul Lowiug rowsh he capaciton
Lf the consiant cucrext flew threugh the capacttor s 0.215maA and the capeeiiancs is DUZLL, the aradient of the ramp funetion

at bath ends of the capacior 13 5 = 0205w 0220 = 8,77 me.
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Systert Coafigreafion Sectioh 1-2

1-2 System Configuration

1-2-1  Basic Configuration

The PC carfiguration depends on the model of CPU Lnit being ussd and on
whether or mat an Expansion 110 Block & connscted. Examples are shown
helow

CQMIH-CPUS1/E1 Up 1o two [nner Boards can be mounted andd one Communications Unit can
b connacted with the COMIH-CPLUS D or COMIH-CPUET CRU Unit. The
corfiguration b shown balow,

CPU Elock Only

Power Suppl Unkt

Communicotions Ui
CFLUUnE 150 Unis i'lr' Podicatnd L2 Ui

- End Ciovesr

O Commundzations LN

conneclals !
T | niner Boards Up T2 alevven Units con
me bl neciabla aa requirad
16 Inputs buil Inte GPL Urk
€PY Bleck and Expansion VO Slock

Power Sopply Linit 1% Gl Lnbl

12 Unils ar
Carmmunications Al Dadicated

CPU Ui [Ray ] iﬂu

L . End Cover

e 1 Lp o i Units con-
T Innee Boards 5o p e e eg uned

rroun ke

Expansion 10 Cahle
End Gover
o

Up to ehesem Liils oon
nectalds as required
1420 Iniber face Linit
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Nyslem Configuralion Section 1-2

COMTH-CPM1/21 The CEMTH-CPUTT and COMIH-CPUZ2T CPU Units do not suppor Innsr
Boards ar Cammunicatizns Units, The corfiguraticn is shown bolows,

CPU Block Only

Fowsr Sucply Unit CPU Unit 1 Unils ar Deicatad WG Unilg

- End Cower
r

. ! I- .
[Inrer Boands U bz alsven Units connactakle
ol mountable) | as reguired

18 inputa built inte GRU Uit

CPU Block and Expansion YO Bleck
Prowesr Supply Unit 13 St Lnit

GFL il !

.- End Conar

Ty Inner Boerds Up o five Unils con-
nob mounlabk: nealabls as roguimd

Expanzizn O Calie

Ened Cowasr
-

Lp bz gleven Unils con-
nectabe as regured
PO Interacs Unit




System Configuration Section 1-2

1-2-2 Connections to Programming Devices

Cennections to personal computers running Support Software and connec-
tions to Programming Consoles are shown balow.

Personal Computer
Connecting to CPU Unit's IBM PCYAT ar
Peripheral Port compatible

Ladder Sugpon Software,
SYSMAL Support Software CPU Unit

CEAW-CNCI
or CS1W-CN114 !
+COMI-CIFLTT Paripheral port

Connecting to CPU Unit's RS-232C Port

IBM PC/AT or
compatible

Ladder Support Software,

SYSMAC Support Software R Unit

-

; [

WL L

KW2ZLCTISI-V) !
RS5-232C port

Note You can also connect to the RS-232C port on a Serial Communications
Board.

Programming Console
C200H-PRO2T-E COMi PROO-E
CSIW-CH114
—l

CPU Linit

o
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CSIW-CN_124 o
or CSAW-CN114
+C200H-CNTI22  Paripheral port (Connecting cable provided as accessory.)
1-2-3 CPU Units
Basic Specifications
Model | Number | Program CPU DM EM Built-in serial Inner Communica-
of VO | capacity Unit capacity | capacity communications Boards tions Units
points | (words) | external | (words) | (words) ports
(see input Peripheral | RS-232C
note) points port port
CaMiH- |512 152K DC: 18 6K 6K With With Supported | Supported
CPU&1
CAM1H- 72K 6K Mone
CPU51
COM1H- [256 32K 3K Mot Not
CPU21 supported | supported
COM1H- Without
CPU11
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Mote Mumber of FO poinls = Mumber of inpul poinls (< 258) + MNumber of oufput
painks 2 2580

Klaximum Mumber of Units

CPU Block Only
CFPU Unit Kaximum number of Units connectable
Communications  Inner Boards Y0 Units  Dedicated
Units I3 Units

SO TH-CFLE 1 = 11

COMAH-CPLS

COM1H-CRPL21 Mo Mo

O AH-CRLAA

LCPU Block and Expansion 0 Bleck

CPU Unit Maximum number of Units connectabls
Communicalions Inner Boards IFQ Units Dedicated
Units 10 Units
COMTH-CPLUE 1 P Son CGPL Block
O AH-CPLS 11 o Expanzion VD
COMAH-CFUZ1 | More Nons Block
SO TH-CFLA1

Maote 1. An Analeg Power Supply Lnit s counted asone Unit, the same as Y0 Units
and Dedcalad 15O Unils.

2. Tha Units that can be conneetad 1o the CPU Black and Expansion 11O

Blogk are alze imitsd by pewer supply capacily, as shawn in the follewing

takle.
Block Max. eurrent consumptian
P Block 30 AdSee nole 2.3 .0 Atotal (soe rete 1)
Expangian [0 Dlack 20 AdSer note A

MNote 1. Hiha CORA-PAROS Power Supply Unil is usad, the maximum cumenl con-
sumppicon fotal is 5.6 A
2. Includes cumrsnt consumad by the CPU Linil, Communicatians Unit, and
Innar Boards.
3. Includes cument consumed by the 152 Cantnal Linit.

1-2-4 Inner Boards

Nams Specifications Meodel number

High-speed Counter Board Fulles inputs (hich-spesd countar): 4 paints COMIH-CTEA
(gingla-phase: 50 kHz/500 kHr swilchabile: phase diferenca:

12w mubiplication ratic, 25 kHz250 kHz switchabl)

Extermal oulpuls: 4 points

Fulsa X2 Board Fulze inputs thich-spesd countar) 2 paints COMIR-PLEZ1
{eingla-phase: 80 kHz, phaze dillerence: 25 kHz)

Pulee cutputz: 2 pairts (50 kHz) fixed cuty facior and varable

duty lastor supporiad)

Abaaluta Encodar InMerface Board | Abaslube encodar (Qray cods binary) inputa: 2 pointa (4 kHz) CRMIH-AEE21
Aralog Sattireg Board Aralog s=tings: 4 poims COMITH-AVEL |
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MName Specifications Model number
Analog 10 Board Analog inputs of 0 to 5V, 0 to 20 mA, =10 to +10 V: 4 points COM1H-MAB42
Analog outputs of O to 20 mA, =10 to +10 V: 2 points
Serial Communications Board One RS-232C port and one RS-422A/485 port COM1H-5CB41
Mounting Combinations
CPU Unit and slot Inner Board
High-speed Pulse /O Absolute Analog Set- | Analog 'O | Serial Com-
Counter Board Encoder ting Board Board munications
Board Interface Board
Board
COM1H- CQOM1H- CQM1H- CaMiH- CQOM1iH- COM1H-
CTB41 PLB21 ABB21 AVB41 MABaz2 SCB#1
CaM1H- |Slot1 Ok Mot possible | Mot possible | OK Mat possible | OK
CPUs1/51 |(left slot)
Slot 2 OK OK 0K OK oK Mot possible
(night slot)
COM1H-CPU21/11 Mot possible  [Mot possible | Mot possible  [Mot possible  [Mot possible | Mot possible

Mote 1. High-speed Counter Boards can be mounted in both slots of the CQM1H-
CPUs1/81 simultanecusly.

2. Analog Setting Boards cannct be mounted in both slots of the CQM1H-
CPU51/61 simultaneously.

COM1IH CPU Unit

- 1
Slot 1 for Inner Boards (left slot) —1 ‘— Slot 2 for Inner Boards (right slat)

1-2-5 Communications Units

Mame Specifications Model
Controller Link Unit {wired) Data link (Maximum number of words per node: 8,000) COMIH-CLE21
Message communications (SENDRECW/CMND instructions)

Note A Communications Unit is connected betwaen the Powar Supply Unit and the
CPU Unit. Communications Units cannot be connected to Expansion 11O

Blocks.
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1-2-6 Memory Cassettes
Model number Memory Capacity | Clock (see Saveable data (saved together) Reading/
note) User Data Expansion | Writing
programs memory Instruction
(read-only | Information
areas, PC
Setup)
COM1H-ME16K | Flash 16 Kwords No Yes Yes Yes AR area:
memory Memory
Cassette —
CQM1H-ME16R Yes CPU (com-
parisen
COM1H-MEOBK |EEPROM |8 Kwords |No avallable)
Autornatic
transfer at
CQOM1H-MEOBR Yes powar ON:
Memory
CQM1H-MEO4K 4Kwords  |No Cassette —
CPU
CQM1H-MEO4R Yes
CQM1H-MPOBK |EPROM BK/16 No Yes Yes Yes Read only:
Kwords Memory
; Cassette —
CQM1H-MPOBR (According  [ag
to switch CPU
satting)

Note The accuracy of the clock is affected by the ambient temperature, as shown in

the following table.

Amblent temperature Accuracy by month
55°C -3 to 0 min
25°C +1 min
0°C —2 to 0 min
1-2-7 Power Supply Units
Name Specifications Model number
Supply voltage Operating Qutput capacity | Service power
voltage range supply
AC Power Supply | 100 to 240 WV AC, |85to 265V AC 5VDC:36A None CQmM1-PAZ203
Units 50/60 Hz (wide (18 W)
range) 5VDGC:6A 24V DC:05A | CQM1-PA206
24V DC:05A
(30 W total)
100 or 230 VAC 5VDC:6 A CQOM1-PAZ216
(selectable), 24V DC:05A
50/60 Hz (30 W total)
DC Power Supply |24V DC 20to28 VDC 30w None Cam1-PD026
Units 5VDC:6 A

62
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1-3 EXpanded System Configuration

1-3-1  Serial Communications System
The CORIH syatern sanfiguratian can be expandad by uzing ths fellssing
sorial communicalions ports.
» CPU Uit Buili=in porte, 2 pors: Peripheral port and BS-2320 sort
» Saral Communications Board pots, 2 pots: RS-232C port and RS-L220
485 part (COMTH-CPUETET anly)

Pargenal computer  Programening Corsole

ar
7 Perpheral por (SPU LA
{
|
.ll S BEZERD ot (Eoral Communbeations Board)
Pragramiming &
Consale bus
Pzripherel bus
=t Link: |
ool -ﬂ
|
i B
- e e —
st Lnk: s
[ AS=pa28 pot 7
1:1 Dhata Link [GPU Uity ra
M Lk el A
rreda’ N mode) HES- 422 A8 485 port
(Sarial Commu-
nicalions Board)
Frolozol kacr
Host Lirk Pristocol Bac e
[ proiecn Hest Link
1:1 Data Link [

T Link (1:1 1.1 Data Lk
TN meda) NT Liis [1:1 madat-N mide)
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Section 1-3

Communications Ports and Serial Communications Modes (Protocols)

Serial
communications
protocol

Application

CPLU Unit

COMAH-SCB4 Serial
Communications Board

Peripheral port

RS-232C port
(Mot on
COMAH-CPU11)

RS-232C port
{port 1)

RS-422A/485
port {port 2)

Programming
Consola bus

Communications
with Programming
Consolas

YES

Mi

Mo

N

Peripheral bus

Communications
with Programming
Devicas

YES

Mi

Mo

N

Host Link
(SYSMAC WAY)

Communications
with a host
computer or PT

YES

YES

YES

YES

Protocol macro

Sending and
racaiving
messages
according to the
communications
specifications of
extarnal devices

Mo

Ni

YES

YES

No-protocol

Mo-protocol
communications
with
genaral-purpossa
devices

YES

YES

YES

YES

1:1 Data Link

Data links with
othar CPU Lnits

Mo

YES

YES

YES

MT Link (1:1
mocle)

One-to-one
communications
with PT

Mo

YES (See nota.)

YES

YES

MT Link (1:M
miccle)

One-to-one or
ona-to-mary
communications
with PTs

Mo

Ni

YES

YES

Mote Programming Console functions are possible with a PT. They are, however,
not possible when pin 7 on the DIP switch on the front of the CPU Unit is OFF
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Protocols The serial communications port protocol can be switched in the CPU Unit's
PC Setup. Depending on the protocol selected, the following systems can be
configured to support serial communications.

Protocel Main connection Application Applicable commands,
commumnications
instructions
Programming Console bus | Programming Consols Communications betwean Miong
Programming Console and
PC
Paripheral bus (sea nota) Programming Devices, 2., | Communications betwean Miong

CX¥-Programmer

Prograrmming Devicas and
the PC from the computar

Host Link

Personal computar

OMRON Programmable
Terminals

Communications betwean
the host computer and the
PC

Commands can be senttoa
computer from the PC.

Hist Link commands’ FINS
commands

Commands can be senttoa
cormputer from the PC.

Protocol macrs

General-purpose extarnal
devices

Sending and receiving mes-
sages (communications
frames) according to the
communications spacifica-
tions of external devices
SYSMAC-PST isused to
create protocols by satting
various parametars,

PMCRI—) instruction

Mo-protocol communications

General-purpose extarnal

MNo-protocol communica-

TXD(—) and RXD(—)

minals

devicas fions with general-purpose [ instructions
devices
1:1 Data Link C-garies PCs Sharad link words betwean | Mona
PCs
MT Link {1:1}) OMRON Programmable Ter- | High-spead one-to-oneg Miong
rmirals cormmunications with a
Programmable Terminal
uzing direct access
MT Link {1: M) OMRON Programmabla Ter- | High-spead one-to-one or Miong

one-to-many
communications with
Programmable Terminals
using direct access

Mote The peripheral bus mode is used for Programming Devices other than Programming Conscles (e.g., CX-

Programmer).

Host Link System
(SYSMAC WAY Mode, 1:N)

The Host Link System allows the 'O memory of the PC to be readfwritten,
and the operating mode to be changed from a host computer (personal com-
puter or Programmable Terminal) by executing Host Link commands. Other
Prograrmming Devices can also be connected via a computer using this mode,
Alternatively, it is also possible to send data from the CPU Lnit of the CQMI1H
to the host computer using TXD(—) instructions to initiate communications
fram the PC. This mode iz supported by the peripheral port and the BS-232C
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port on the CPLU Unit, as well as the RS-232C port and AS-4224/485 port on
the Serial Communications Board.

Host computer PT

COMIH

For details on cables required to connect the host computer to the COMIH in
Host Link Maode, refer to 3-6 Programming Devices.

No-protocal | The TXDi—) and BXDi—) instructions in the ladder program can be used

Communications with no communications protocol or comversion to transfer data with a general-
purpose extemal deviee equipped with an R5-232C port. It is possible to
attach a start code to the beginning and an end code to the end of data (or
specify the amount of data) when sending/receiving. Unlike protocol macra, it
iz not possible fo construct a communications frame (message) according to
the communications specifications of the communications partner. Also, there
are no procedures for retry processing, data format conversion processing or
branch processing for receiving data. Thiz communications mode is thus used
for simple data transmissions, such as inputting bar code data and outputting
printer data. This mode is supported by the peripheral port and the RS-232C
port on the CPU Unit, as well as the RS-232C port and RS-4224/485 port on
the Serial Communications Board.

T.‘-(I:I[—] or AXD{—) instructions

Bar—odks readsr

1:1 Data Link System If two PCs are linked one-to-one by connecting them together through their
R5-232C ports, they can share up to 64 words of LR area. One of the PCs will
serve as the master and the other as the slave.

One of the following three ranges of words can be zet to be linked:

LRO0to LRG3 LR 0Oto LR 31, or LR 0D to LR 15

A 1:1 Data Link communications system can be created between the COMIH
and another COM1H, or between the COM1H and the COM1, C200HX/HGS
HE, C200HS, CPM1, CPM1A, CPM2A, CPM2C, or SAMI(-V2).

Mote The link area will always be LR 00 to LR 15 (16 words) for 1:1 Data Link com-
munications with the CPM1, CPM1A, CPM2A, CPM2C, or SRAM1(-V2).

COM1TH Master Unit COMTH Slave Unit
LR 00 )
Master area l —, Master area LR ca
L] {sending) | e {Ecaiving) ta
LR31 L | PR T — LR 21
LR 32 Slave arsa - '—_| I Slave arca LR 32
to (recaiving) S | {zending) to
LR &3 . LR &2
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NT Link System

This mode 1z supported by the RS-232C port on the CPU Unit, as well as the
RS-222C port and RS-4224/485 port on the Serial Communizations Board.

COMTH COMIH or another C-series PC
|
) [l
RS-232C cable
Wi
Connect the Units with the cables wired as shown below,
CoM1H COMIH or anather C—series PC
Signal Fin Fin Signal
Ahgb. M. Mo, .ﬁbgb
FG Hood f— ———  Hood FG
sD 2z (V1 = D
RO 3 T | 2 RO
RTS 4 1 4 RTS
CTS 1 - |_ 5 CTs
- [} -] -
- 7 7 -
— ] a -
506G a Q 5G
b L
Recommended Cables

UL2464 AWG28x5P IFS-RVV-SE (UL-approved, Fujikura Ltd.)

AWG2exsP IFVV-SE (not UL standard) (not UL-approved, Fujikura Ltd.)
UL2464-5B (MA) 5P=28AWG (7/0.127) (UL-approved, Hitachi Cable, Ltd.)
CO-MA-VV-SB sPx288WG (7/0.127) not UL-approved, Hitachi Cable, Ltd.)

Applicable Connectors (Standard Accessories for CGM1H)
Socket: XM2A-0201 (OMRON); Hood: XM25-0811-E (OMRON)

If a PC and Programmahle Terminal (PT) are connected together using RS-
2320 or RS-4224/485, the allocations for the PT's status control area, status
notify area, and ohjects (such as touch switches, indicators, and memory
maps] can be allocated in the 10 memory of the PC. The NT Link System
allows the PT to be controlled by the PC, and the PT can pericdically read
data from the status contral area of the PC to perfonn necessary operations if
there are any changes in the area. The PT can communicate with the PC by
writing data to the status notify area or the 'O memary of the PC from the PT.
The NT Link system allows the PT status to be controlled and maonitored with-
out using the PC's ladder program.

There are two NT Link modes: One is for communications between one PC
and one PT {1:1 mode), and the other is for communications between one PC,
and one or many PTs (1:N mode). These modes support completely different
communications.

NT Link: 1:1 Mode

Thiz mode iz used for communications between one PC and one PT. This
maode is supported by the BS-232C port on the CPU Unit, as well as the RS-
232C port and RS-4224/485 port on the Serial Communications Board. The
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1:1 NT Link mode is supported for communications between only one PC and
one PT. Set the PT communications settings fora 1:1 NT Link.

CPU Unit

—

“— RS-232C port

|:| PT

Link Mode: 1:N Mode

Thiz mode is used for communications between one PC and n (82nz1) PTs.
This mode is supported by the RS-232C port on the CPU Unit, as well as the
RS-232C port and RS-422A/485 port on the Serial Communications Board.
The 1:M NT Link mode is supported for communications between one PC and
one or more PTs, Set the PT communications settings for a 1:N NT Link.

NT Link: 1:1 Mode

Serial Communications Board

AS-232C port
MT Limk: 1:N Mode
Sl Commanications Board el Gormumications Baard
[ Serial Cormmunications Board I Serial Communications Board

il A L1 ET
"Rz part | | | i |__]
RS-1224 ,g el
RAS-4228,485 RS-4208/435
NT-ALOO1
RS- 238 C-to-AS- 422/455

Convarsion Adaptsr

Mote The 1:1 NT Link mode and 1:N MT Link mode use different types of serial
communications and there is no data compatibility betwesn them.

Protocol Macros The CX-Protocol is used to create sets of data transmission procedures called
protocols for general-purpose external devices according to the communica-
tions specifications of the general-purpose external devices. Communications
must be half-duplex and must use start-stop synchronization. The protocols
that have been created are recorded in a Serial Communications Board,
enabling data to be sent to and recsived from the external devices by simply
executing the PMCR(—) instruction in the CPU Unit. Protocols for data com-
munications with OMBON devices, such as Temperature Contrallers, Intelli-
gent Signal Processors, Bar Code Readers, and Modems, are supported as
standard protocols (ses note 1). These protocols can be changed to suit user
needs. Protocol macros are supported by the RS-232C port and RS-4224/7
485 port on the Serial Communications Board (see note 2).
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MNote

1. The standard protocols are provided as standard features with the CX-Pro-
tocol and Serial Communications Boards.

2. Protocol macros not supported by the CPU Unit's built-in ports.

PMGCR{—) instruction
User-defied messagss .

{Communications frames) I |
i T I

Fﬁ:?i] .

' Seral Communications Board

Genaral-purposs
external device

Mote CompoWay/F (Host Function)

A COM1H CPU Unit can operate as a host to send CompoWay/'F commands
to OMRAON components connected in the system. CompoWay/F commands
are executed by using the CompoWay'F sendireceive sequences in ane of the
standard protocols provided in the protocol macros.

1-3-2 Communications Networks

CompoBus/S Network

Controller Link Network

With the CQMIH CPU Unit, networks can be created using the following
Communications Units:

* CompoBus!/S Master Unit
* Controller Link Unit {COQM1H-CPUS1/E1 only)

CompoBus/S iz a high-speed ONOFF bus for remote 110 communications.
Connecting a COM1-SRM21-V1 CompoBus/S Master Unit (a Dedicated 11O
Unit) to the network allows remote O communications, without programming
in the CPL Unit, between the PC and Slaves. High-speed communications
are performed with 256 points in a cycle time of 1 ms max. With the CQM1H-
SRM21-V1, a long-distance communications mode is also available in addi-
tion to the previous high-speed communications mode, enabling communica-
tions on a trunk line of up to 500 m.

CompoBus/S Master Unit

* |

COMIH

EII" ’ CompoBus/s
Femaote 1710 1[ ll

S—_——

o

Remots 10 and other Slaves

The Controller Link Metwork is the basic network of the OMRON PC FA MNet-
works, When using a COM1H-CPUS1/61 CPU Unit, the COM1H can be con-
nected to the network using a Controller Link Unit. This enables the flexible
and simple transfer of large amounts of data with other OMRBON PCs (e.qg.,
COMIH, CS-series, C200HX/HGHE, CVM1, and CV-series PCs) or with per-
sonal computers. Data links can be created between PCs so that data can be
shared without programming and FINS message communications can be per-



3-1-6 Serial Communications Poris

Peripheral Port
Under the c-:m‘e-rL

sually used for P rogramming -
Devices. Communications wi
Programming Consoles as
supportad via this port onby.

Buillt-in RS-232C Port
El;«l-:it on COMIH-CPU11)

sually used for devices other than
ngramminﬁ Devicas. Commu-
nications with Programming
Consoles and penpheral bus com-
munications ars not supported via

this port.
Serial Communications Modes and Ports
Device and mode Peripheral port Builtin
RS-232C port

Programming Console in Programming Console Bus Mode | Yes (Pin7: OFF)  |Mo
Programming Device running on persenal computer in Yes (Pin 7: ON) Mo

Peripheral Bus Mode

Host computer or PT in Host Link Mode Yes (Pin 7: ON) os
General-purpose external device in Ne-protocol Mode Yes (Pin7: ON) Yos
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Device and mode Peripheral port Built-in
RS-232C port
C-geries PC in 1:1 Data Link Mode Mo s
PT in 1:1 NT Link Mode M s

3-1-7 Peripheral Port

The peripheral port is mainly used for connecting Programming Devices, such
az Programming Consoles and personal computers running Support Soft-
ware. Programming Consoles can be connected only to this port. Host Link
and no-protocol communications are also supported for this port.

Opening the Peripheral

Mote 1.

When connecting a Programming Console to the peripheral port, turn OFF
pin 7 on the DIP switch an the front of the CPU Unit,

2. When connecting a device to the peripheral port other than a Programming
Console, such as a personal computer running Support Software, be sure
to tum ON pin 7 an the DIP switch on the front of the CPLU Unit. When con-
necting to a peripheral bus, it iz also necessary to set the communications
mode in the PC Setup to Host Link mode.

Port Cover
-.2E|""-1_:
3-1-8 Built-in RS-232C Port

Insert your fingertip or a small screwdriver inthe gap on the right of the cover
and pull ta the left to open, as shown on the left in the following illustration.

" Perpheral port

The RS-232C port built into the CPU Unit iz mainly used for connecting
devices other than Programming Devices. It is not possible to peform com-
munications with a Programming Consale or any other Pragramming Device
via a peripheral bus using this port. The following communications modes are
supported: Host Link, no-pratocol, 1:1 Data Link, and 1:1-mode NT link.

Connector Pin Assignments
Pin assignments for the AS-232C port are given in the following tabls.

— Pin Abbreviation Mame Direction
GT—::‘“_‘ 1 Fa Field ground -
o & & 2 S0 (TXD) Send data Output
O 3 RD (RXD) Recaive data Input
o @] 4 RS (RTS) Request to send Cutput
o o q 5 CS(CTS) Clear to sand Input
£ [ +5V (ze0 note) | Power supply -
e 7 - Not used. -
2 - Mot used. -—
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Pin Abbreviation Mame Direction
a SG Signal ground -
Connactor fitting |FG Field ground ==

Note The 5-V power supply connected via pin & is only for the NT-ALOD1 RS-232C/

RS-4225 Converting Link Adapter.

Port Specifications

Item Specification
Communications Half duplex
method
Sync Start-stop
Baud rate 1,200, 2,400, 4,800, 9,600, or 19,200 bps

Transmission method Paint to point

Transmission distance |15 m max

Interface ElA R5-232C

Connecting to a Computer

The CPU Unit can be connected to an IBM PCAAT or compatible computer via
the RS5-222C port as shown below.

IEM PCAAT ar compatible computer
{G@-pin, mala)
CQMIH CPLU Linit

i f—

[t

st | |

Sochket: |
*M20-0901  Recormmended cakle ™ T o,
(94pin, male | " RS-232C port

Hood: XM25-0013 Hood: XM25-0011-E

Socket: XM2A-0001

Standard accessories for the CPLU Unit

Recommended Cables

UL24s4 AWG25 = 5P IFS-RVV-SB (UL standard) (Fujikura Ltd.)

AWG28 = 5P IFVV-5B (not UL standard) (Fujikura Ltd.)

UL2454-SB (MA) 5P = 28AWG (7/0.127) (UL standard) (Hitachi Cable Ltd.)
CO-MA-VV-SB 5P x 28AWG (7/0.127) {not UL standard) (Hitachi Cable Ltd.)



3-6-2 Support Software

The different types of Support Software that can be used with the COM1H are
shown in the following table.

73

Mame Meacdel number Format | Computer s Serial Maclel Functional
communicati limitations
ons mode
C¥-Programmer |WS302-CXPLI-E CD-ROM [ IBM PC/AT [ Microscft | Peripheral bus | COMIH Nao
V1.2 or higher or compati- | Windows | or Host Link
ble a5 or 98
SYSMAC-CPT | WS01-CPTB1-E 3.5-inch Microsoft | Host Link COM1- Yes (see
floppy Windows CPU43 note)
disks Va3
{1.44 MB)
and
CD-ROM
SYSMAC C500-ZL3AT1-E 3.5-inch Microsoft | Peripheralbus | COGM1
Support floppy Dos or Host Link
Software (S55) digks V32or
higher

Serial Communications
Mode Characteristics

Note Functional limitations ara shown in the following table.

The two following serial communications modes are supportad for connecting
Support Software to the PC.

Serial Communications

Features

Peripheral bus

High-zpeed communications are possible. Usually, this
mode should be used when connecting with
CX-Programmer.

Cnly 1:1 connection is supported.

Host Link (5Y SMAC WAY)

Basic protocal for communications with a host
computer,

Communications speed lower than peripheral bus.
One-to-one or one-to-many communications ars
possible,

Connections to a modem or Optical Link Adapter are
possible,
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DIP Switch and PC Setup Peripheral Bus Connection
ttings Make the following settings when connecting Support Software to the periph-
eral port via the peripheral bus protocol. The serial communications mode
must be set to Host Link.

DIP switeh pin 5 | DIP switch pin 7 PC Setup: DM 6650

OFF ON 0000 Hex (standard settings) or
0001 Hex {custom settings)

ON ON lgnored (standard settings)

MNote Always turn OM pin 7 on the DIP switch when connecting Support Software
running on a computer using the peripheral bus. You will not be able to con-
nectif pin 7 is OFF
Hest Link Connection

Maka the following settings when connecting Support Software via the Host
Link protocol.

Peripheral Port
Use the following settings for the standard communications settings in the PC
Setup:
DIP switch pin 5 | DIP switch pin 7 PC Setup: DM 6650
OFF ON 0000 Hex (standard settings)
Uzse the following settings to make custom communications settings in the PC
Setup:
DIP switch pin 5 | DIP switch pin 7 PC Setup: DM 6650
OFF ON 0001 Hex

{Custom settings: Set the baud rats, data
length, ete., in DM 8651)

Use the following settings for communications according to pin 5 default set-

tings:
DIP switeh pin 5 | DIP switch pin 7 PC Setup: DM 6650
oM ON lgnored (standard settings)

MNote Always turn OM pin 7 on the DIP switch when connecting Support Software
running on a computer using a Host Link connection. You will not be able to
connect if pin 7 is OFF

RS5-232C Port
Use the following settings for the standard communications settings in the PC

Setup:
DIP switch pin 5 | DIP switch pin 7 PC Setup: DM 6645
OFF lgnored 0000 Hex {Standard settings)
Use the following settings to make custom communications settings in the PC
Setup:
DIP switch pin 5 | DIP switch pin 7 PC Setup: DM 6645
OFF lgnored 0001 Hex

{Custom settings: Set the baud rats, data
length, ste., in DM 6648)

Use the following settings for communications according to pin 5 default set-
tings:
DIP switeh pin 5 | DIP switch pin 7 PC Setup: DM 6645

oM lanored lgnored (standard settings)




75

Programming Devices Section 3-6

Connecting Cables
Connecting to Peripheral Port

IEM PC/AT or compatible computer
{D-Sub, S-pin, mals

]

COMAH CPU Unit

L—-_—"] Pariphaml port
: - [
i | |'|"
L
Connecting cable i. 4 i it
Caw1-ciF2 CSTW.CN114
Note 1. Connecting cables CS1W-CN225/625/227/627 cannot be used with the
CQMAH.
2. The FIT 10/20 connecting cable CQM1-CIF-11 cannot be used with the
CQMAH.

Connecting to RS-232C Port {(on CPU Unit or Serial Communications Board)

IEM PC/AT or compatible computer
(D-Sub, 9-pin, mals)

COM1H CPU Unit
AS-232C port

L L0

-]

—
Connacting cable
HKW2Z-2005-CV (2 m
KW2Z-5005-CV (5 m

One-to-one Use the following cables for one-to-one communications between the per-
Communications sonal computer and the PC.
Unit/Board Port Serial Meodel number Length Comments Startup
communications Mode (see
mode naote)
CPU Unit Peripheral Peripheral buz or  |CS1W-CN114+ |00Em+ | — PRO-
port Host Link COM1-ClFoz 3am GRAM
(SYSMAC WaY) maode
RS-232C Host Link XW2Z-2005-CV [2m Use a connector | lgnored
port (D-Sub, | (SYSMAC WAY) for which ESD
9-pin, male) ¥WeZ-500S-CV [5m countermeasures
have been taken.
Serial RS-232C Host Link XW2Z-2008-CV |2m Use a connector
Communications port (D-Sul, | (SYSMAC WAY) for which ESD
Board 9-pin, ¥WaZ-500S-CV |[5m countermeasures
female) have been taken.
Note The Startup Modes in the above table are for when DM 6600 in the PC Satup

Direct Connection to

Peripheral Port

is set to the default settings. The Startup Mode depends on the type of cable
used. For details refer to 5-2-3 Startup Mode.

It is possible to connect the personal computer directly to the peripheral port
using the CS1W-CN226/626 Connecting Cable (dedicated cable tor IBM PC/
AT or compatible computers). If this cable is used, the Startup Mode (when
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DM 6600 in the PC Setup is set to the default settings), will be RUN mode as
shown in the following table.

Unit Port Serial Model number Length Startup Mode
communications (see note)
CPU Unit Peripheral port Peripheral buz or [CS1W-CN226 or [2maor 8m RUM maode
Host Link CS1W-CNeze
(SYSMAC WAY)

Note The Startup Mode in the above table is for when DM 6800 in the PC Setup is
set to the default settings. The Startup Mode depends on the type of cable
used. For details refer to 5-2-3 Starfup Mode.

Connecting to Perg)heral When connecting an RS-232C cable to the peripheral port, use the CS1W-

Port using RS-232 CM118 Connecting Cable as indicated below. When the XW2Z-2008-C\/
Cable 5005-CV is connected, the Startup Mode (when DM 6600 in the PC Setup is
set to the default settings) will be RUN mode.

Unit Port Serial Madel number Length Comments Startup Mode
communications (see note)
mode
CPU Unit Periphearal Peripheral bus or CS1W-CN112 + |01 m+ Use aconnector | RUN mode
port Host Link KW Z-2005-CVY | (2mor5m) | forwhich ESD
(SYSMAC WAY) 500S5-CV countermeasures
have been taken
with the
XW2Z-[100s-
GV
CS1W-CN118 + - PROGRAM
XW2Z-2008-\W mods
5005-V

MNote The Startup Modes in the above table are for when DM 6600 in the PC Seatup
is set to the default settings. The Startup Mode depends on the type of con-
necting cable used. For details refer to 5-2-3 Startup Mode.

[ ]

=

Connecting cables
HKW2Z 20051 -CV) (2 m)
KW2Z 50051V -CV) 15 m)

When connecting an IBM PC/AT or compatible computer to the RS-232C port

IBM PCYAT or compatible computar

CQMAH CPU Unit
Peripheral port

CEIW-CNi18

Connecting to RS-232C

Port using R5-232C (built-in or on the Serial Communications Board) using an HS-232C cable, the
Cable following connection methods are possible.
UnitBoard Port Serial Model number Length | Comments | Startup Mode
communications (see note)
mode

CPU Unit Built-in Host Link XWaZ-2005-V 2m - lgnored
RS-222C port | (SYSMAC WAY)
(D-Sub, -pin, XW2Z-5005-V 5m
fernale)

Serial RS-232C port XWaZ-2005-V 2m

Communications (D-Sub, S-pin,

MNote The Startup Mode in the above table is for whan DM 6800 in the PC Setup is
set to the default setting. The Startup Mede depends on the type of connect-
ing cable used. For details refer to 5-2-3 Startup Mode.
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Applicable Connectors CPU Unit Connector
Item Model number Specifications
Socket XM2A-0901 S-pin male Used together
Hoad ¥M25-0811-E 5pin, milimet (One of each
o0 o ST provided with CPU
Unit.)
Personal Computer Connector
Item Model number Specifications
Socket XM2D-0901 9-pin female Used together
Hood XMz25-0913 9-pin, inch screws

IEM PCPAT or compatible
{9-pin male connactor)

_F COMAH CPU Unit
RS-232C port

LI

Hood: XM25-0813 Socket: XM2A-0901 (9-pin male)
Recommendead cable Heod: m1232311-;

Soacket: XM20-0201
E-pin femals)

Provided with CPL Linit

Recommended Cables Fujikura Ltd.:  UL2464 AWG28 < 5P IFS-RVW-SE (UL product)
AWG 28 = 5P IFVV-SB (non-UL product)

Hitachi Cable, Ltd.: UL2484-SB(MA) 5P x 28AWG (7/0.127) (UL product)
CO-MA-VV-SB 5P = 28AWG (7/0.127) (non-UL preduct)

OMRON

Authorized Distribwtor

N '
‘ot Mo, WASEE1 0T

Hate Zpacilicalions subjact lo charga wilhoat netics. Firkzdindapan
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£ A CAQUARIUM WATER PUMP AP2000

e

moQ

[

N.

VOLTAGE: 230V WATT: 26W  OUTPUT: 1000 L'H

ML

WATER PUMP REAR COVER (DO
NOT OPEN THIS COVER)

SUCTION CTUPS

. SUCTION CUP BRACKET

PUMP BODY

IMPELLER & IMPELLER SHAFT

SEALING RING

IMPELLEE. COVER

WATER PUMP FRONT COVER

AIR VALVE

AIR HOSE

VENTURI

OUTPUT NOZZLE

WATER PUMP REGULATOR

WATER PUMP FILTER PLATE

INSTALLATION

CAUTION:

DISCONNECT THE POWER SUFFLY OF ALL THE APPLIANCES INSIDE THE AQUARIUM

BEFORE PLACING HANDS INTO THE WATER.

THE AFP2000 MUST NOT RUN DRY.

[NSERT THE FOUR SUCTION CUPS (B) ONTO THE SUCTION CUP BRACKET (C) THEN SLOT ONTO

THE BACK OF THE WATEER. FUMP BODY (D)

THE OPENNING OF THE OUTPUT NOZZLE (L) SHOULD BE PLACED AT LEAST 2 CM BELOW THE
WATER SURFACE TO MAINTAIN GOOD SURFACE MOVEMENT AND OPTIMUM WATER

CIRCULATION (REFER TO DIAGRAM )
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TIIC OUTPLUT O TIIE APZ000 CAN DE ROGULATED BY INSTALLDNG TIIE ROCULATOR (W)
INSTEAD OF THE FILTER FLATE ()

FLUC U PO TR COR D I A SUCTARLD PERCTTRDCAT OLITE I E THATT IS LA M AR
I'AE AtpUARLIUN

TIIC AP20OT CAN ATSC BT 750D TO ATEATE TIID AQUARTUM Iy ATTACTITNG TITE ATR ITOSE (1)
T TIIE TP OF TIIE VEMTURI I, TIIEN ATTACIONG TIIE VENTURI T0 TIIE OUTPUT NOZZLT
(LTI AR VALY D MUS T I POSTTIOMNEI A50VT0UTTE WAT PR SURFACT (RIVTE 10
DLAGIAN 2

THE AP2000 CAN BE USED AS AFOUNTAIN FUME BY CONNECTING A FOUWTADS KIT [FHOL)
(FII0 WO T INCLUDID), AS SIHOW S IN DLIAGEAL 1.

£ AN

DIAGEART | DIAGEAM 2;

MAINTENANCE:
CALUTTON:

DIRCONNECT THE MAINS PLUG FROM THE ELECTEIC AL SUPPLY EEFORE CARRYING OUT
ANY MAINTENANCE.

FAE ROYTOR UNET OF THE AFZOOD 1S SEALEDY ANIDCTHERERFORE IREQUTRRE MO LUBRICA TN O
OTHELR MAINTENANCE, REGULAR MAINTENANMCE OF THE IMI'ELLER. & IMPELLERR CANTLY IS
REQUIRED. REMOVE THE FRONWT COVER (H), THEN THE INMPELLEER COVER. (G0 & IMPELLEE. (E)
AN CTTAN TITTST PARTS WITTT & BRUSTT TO RTAOVT, ACCTIATITATED STIMT, TWTRT OFR
NTRRTS.

AFTER CLEAWING, REASSEMELE THE PARTS I¥ EEVERSE ORDEER A% TO HOW THEY WERE
EEMOVED, AS MERTIONWED I THE ABOVE STEPS. (ALSOD REFER TO MATN DLAGE AN

WALER PLMI AP2000 SPARE PARTS:

AP20O0 [MELLLIER: AP2000 T

ADPIOOD SUCTION CUTS: AT C

ACCESSORY

ORI AN KT POR AP0 TN
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SAFETY INSTRUCTIONS

0.

DANGER = To avaid possibla 2lzewic shock, apeeial care shorld be taken sines warer is employead in
Lie wse of aouarivan syuipmenl, For cacliol Le folowing stoglions, do nol aleinpl repairs by voursell;
relurm e applanee o s aulborieed seoviee fnedily [or serviee or discard e appliaoce.

1.1.It7he appliance falls info the water. DON'T reach for it! Tirst uaplug it and then retrieve it It
elecirical commpeomenis af the apphance gel wel, imphe (he apphance inmnediale=ly. {Non=immmersible
equipsnl enly

1.2 If the applisnce shows any sizn of aboormal water leskazz, immediatzlv voplog 0t from the power
sonrce. (MNon-immersible squipment only)

L. Carelully cxmming e appliance sl msiallation, [ shoold moe be plogged moil Lere i owalar vn
parts not intendad to be wat.

T4 D mod operala any appliance 010 es g dernsged cord ar plug, ar il s mallmeloning or bas been

droprpred or daneEed meoany manner.

1.8 Ta avord the nossihility af the appliance plug ar recepracie gaming wer, posttion aquaram stand and

Lande lo one side ol aowall-owenled teceplocle o prevenl waler oo dapping onlo e o plog,
Acedrip-loop™, should be arranged by the vser for each cord connacting an acuarinm applianes to a
racapracle. The “drip-loop” is that part of the cord halow the level of the receptacle, or the comnector if
an extension cord 18 nsed, mo prevent water mavelling along the cord and coming in contact with rhe

racepracle.

If the plug or socket dozs eet wet, DOXN'T vnplug the cord. Disconnect the fuse or circnit breaker that
supplies power to the applisnce. Then naplug and examine tor pressnce of water in the recepiacle.

Close mpervizion iz necassary When any apitliance is 12ed hv or near children.

To aveid injury. do oot contact moving parts or hot parts such as heaters, reflectors, laap bulbs, and the
k=,

A lways unplingg an appliance o an owtlel when mol mouse, belore puling onor aking af T paris, and
Lelory elvaning, Mover vank vord o pull plug Gomw ool Grasp Urs pleg sl poll w ddsgonneel,

Tar notnse an appliance for ather than intended nse. The nse of artachments not recommendad or sold
Ty the appliance manntactorer may canse an unsafs conditon.

Dio oot install or storz the applisness where 1t will be cxposed to the weather or to temperanwes below
freezing.

Wiake sure an appliance monmizd on a rank iz securely insralled betore operating o
Pead aod cbserve all the important notices on the appliancs
If an exrension cond £ necessary, a corel with a proper rating shomle be nzed. A cord ratad for less

amperes or warts than the applhiance rating may averheat. Care shonld he faken to armange the cord g0
Lral 10 will naed by lmpped over or pulled,
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General-purpose Relays

MK-S New Model

General-purpose Relays Featuring

Mechanical Indicator and Lockable Test

Button

= Built-in operaion indicatar (mechanical and LED), and new
mclels with hockabie test bufion.

= Nameplate provided on models with Iockabla kest bution.

* FaHS Compliant.

= LIL approval for most medals, (UL approval poncing lor moedals
with buill<in LED indicatoes.

Features

Twa-way Action Test Butlon

Rslay in
Normal Operation

Operation

Far Momentary

For Lock
Operation

Yelow Sy
burien
Pull devar the tear Pl dowarrs tha mm
hutton 1o tha e b o ths sesond
pooition, then press the  posilion
wellow beticn wish an {Thes pominot is row in
nsilaed 1o 1 thoe boclosd powition b
epveie ke cortnet,
Model Number Structure
B Model Number Legend
MKS_ I TIE R
12346 8 7
1. Contact Form 5. Coil Polarity
g OPDT Blank: Standard
= aPOT o ¢ Runvarsas padarity (DG sall anly)
2. Terminals 8, Burge Absonption
P: Plug=in Blank: Stanvdiard

A Mechanical IncicalonTe st Button
Blank: Mechamcal indcatos

I: MWechanical indicator and Inckable fest bution T

A LED Indizatar
Bikank: Standand
H: LELC nchicabor

0 Surge abeorter dkode (DG coil only)

Vo Surge absorbed vansbor (80 coil cnly)

Indermal Connections

Blank: Seandard

2 of 5 Mon-standard connectons [Pisler to Terminal
Arangemenidrdara’ Commnecion”}

Rated Voltage

[Fofer b “Coil Fafings™]




OMmRON
Ordering Information

M List of Models

Type Termi- Contact form Iniernal connectians Wiith mechanical ircicator With mechanical indicater  Coil ratings
nalz [Sec note A.) zrd leakable fest buiton
Stanlard FlugHn  LPLT sihandard MEs2 MEZ2E| ALYLE
Moe|s Pl e MKES232 M<E2F 12
sP0T Shanderd | (=3 MEZar|
Tlare-SHard MES3 -2 MA53F1-2
K233 M <2AF L5
Madals with CPOT Glandard MKEE3RIY MIKZ2F T, AL
E':'E'If_::ti:’;‘ff FMan ctandars MESZIR[ 2 TR RE]
o 4FNT Starrlard FAREAIRT ME=AF 1T
Mo +-Sliar lrd WS R -2 MESAF 1 -2
MESAIRG 5 MEZ3FIL 5
Medals with LU Slardard MES2 A L MEE2EL 131 L.
hvcle ) Tt Lt e MESET1 )02 MES2FI 102
{Sap note 2. . ot s s
aFDT Slardard VEEED MIKZ5F -
MareSand s MES32(1)-D0-2 MEZ3F] 1 )-D-2
AEZ33(1]-0.5 TR =HFL 13Tk
Madels vith LPOT Slandard MEZE3IN-2 MIKZ2F IN-D w8
L=0 helicaler Han standar: MESETH = 2 MESEFIN 2
4PDT Shardard RAE S 33D TEZHF 1D
Mare-Stand s RAK 53 T MESAFI 02
WK h-2-5 MEZIFI 05
Medalz with LPOT Slardard MES22-v M45aF 1y Al
Variztor TdareEtandar: MESE T2 MES2F |4-2
3FDT Slardard MEEE2- MIKZ3F 1Y
Mare-Stand s MES33-w2 MES3F -z
S22 MEZHF] -k
Medels with LPOT Slardard MRS E N MES2F N Al
L=D Inchaler Marrstandar: MKSE T2 MKZEF W2
anrd Wariskar .
IPOT Slardird MES 3Ty MEZ3F Iy
M-Stz s RAK S Thb-2 TMESAF -2
W RSATRE MEZAFI -5

Hate: 1.2 ordonrg, ads the rafzs vekegs te the madel nomlzar, Rated vz tagas are given inthe cail retinga talzle in the specificat ans.
Example. MES3P 24 VWO

Fedes vohags
2. The D coil eomas in bwa typea: staederd soil peloanity ore e coil pelkity.
Fafate Tonming Arrangamant sod Iternal Carrechona,
Exarnple: WKE23IM1-2 24 YOG

Rrrarzo aoil palanty
F.Fafz-te Tn:"l'.:":.'."lﬁl.J"I'.'ﬂ"&.'.E.'ﬁr"." S0 I ernAr Carrnectiod E ¥ar ran-standand nkinsl acareetiors,

M List of Models (Order Separately)

Tzm T Madel
Trazxs rrawnlaed Socke: |8 ain PF37N E
11-pin FF1148-F
B-aini PFx54-0
11 pin PF11a% 0
Hakz-dzven Lilip PFC-21
(ko PEDRSA-E and F-1134:E)




Specifications

omRon

B Ratings
Coil Ratings

Raled woltogs Rabed currend Cail resislancs |  Musk operabs [slu=t release e, volboge Porresr
& Ha &1 H= vallage wiellage SonEUpten
AL =R A2 A FE A ATE I g of red IO i, of rated 1105520 raled wol- |Appnes, 2.0 W
EEY; 221 ma 158 mA 12700 woillizgges vilage at 0 Hs  age al B He
TN [TomA |#sama IR :;HI;J: o e mfrrialie
RN 258 ma ECREnE FEIO
0y 212 ma, 21.2ma 2320
2000 135 ma 1154 0,150 5
250 Y 12,1 ma, 1.2 ma 300050
23000 100 ma 1154 24,2508
240 11.0 ma 06 maA 4 4500 52
[ e 224 A EEEET SE I GF rakad SRR 14 W
EEL 172 ma, 107 02 waltags
SoA ma 43 i
2.7 mA, 1,710
IZ.5 mad Ec
123 mA, 0,850 32
Hsbez: 1. el cureerd and col reslbstones ae measured 21 0 colllemganatee of 2570 with Inkanoes of = A= doe AS rates) earnrerd and

ar DG coll reslstanca,

. Pradarmance crusractarislio dule e msasred al 8 coil =rpenioes ol 2570,

. Thes rraxirmam valbage = ons thal s applicable iretantarsously o the Rebay col ol 220 and not cominsoshy

. For aaparolied Helage wath e LED rodizebor Bulldn, add an LEC cumenl of appras, 5 o Lo the raled correnl,

Contact Ratings

Load Fealaine load Ircictiwe [aad
[T pmesa = 004
Contact mechanisim Sinzle
Contact materlal AEaln
Raled laad MO |0 A, 2EDVAT F 4 FRDAC
&, 3 W30
MG |24, 230 WAL
SR
Fieded carry curneni a4
Klax. xwilching valiage A0 WAC, 250 VT
Mg, swlbching curreni a8
hlax. mwilching powesr MO 2500 W30 W
MG |20 v st W
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B Characteristics

OMmRON

Contact resistance 100 mE max.
Operate time AC: 20 ms max.
DC: 30 ms man.

Release time

20 ms max.(40 ms max. for buili-in Dicde Relays)

Max. operating frequency

Mechanical: 18,000 operations'h
Electrical: 1,800 operations/h (under rated load)

Insulation resistance

100 ME min. (at 500 VDC)

Dielectric strength

2,500 VAC 50460 Hz for 1 min between coil and contacts

1,000 VAC 50/80 Hz for 1 min between contacts of same polarity and terminals of the same polarity
2.5|00t;!AC 50460 Hz for 1 min between current-carrying parts, non-current-carrying parts, and opposite
polarity

Insulation method

Basic insulation

Impulse withstand voltage

4.5 KV between coil and contacts (with 1.2 » 50 ps impulse wawve)
3.0 KV between contacts of different polarity (with 1.2 50 ps impulse wave)

Pollution degree 3

Rated insulation voltage 250 v

Vibration resistance Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude {1.5-mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.5-mm single amplitude (1.0-mm double amplitude)

Shock resistance

Destruction: 1,000 m/s? (approx. 100 G)

Malfunction: 100 m/s® (approx. 10 G)
Endurance Mechanical: 5,000,000 cperations min. (at 18,000 operations/h under rated load)
Electrical: 100,000 operations h. {at 1,800 operations/h under rated load)
Failure rate P level (reference value) |10 mA at 1 VDC
Ambient temperature Operating: —40 to 80°C (with no icing or condensation)
Ambient humidity Operating: 5% to 85%
Weight Approx. 90 g

Note: 1. The values given above are initial values.
2. Plevel: hao = 0.1 x 10%operation
3. Ambient temperature of models with LED indicator is —25 to 60°C.

B Approved Standards

UL508 (File No. E41515)

IEC Standard/TUV Certification:

Coil ratings Contact ratings Operations IEC61810-1 (Certification No.
610 110 VDT |MN.O. 10 A, 250 W AC 5080 Hz (Resistive) |6,000 !
610 240 VAG |oontact| 10 A, 30 V DG (Resistive) R50104853
7 A, 250V AC B0VED Hz (General Usa) - - - -
N.C. |5 A 250 V AC 50060 Hz (Resistive) 6,000 Coil ratings Contact ratings Operations
contact| 3 & 30 V DC (Resistive) 6,12, 24,48, [N.O.  [10A, 250 V AC 50/60 Hz (Resmwe. 100,000
7 A, 250 V AC 50/60 Hz (General Usa) 100, 110VDG | onact (10 A, 30 V DG (Resistive,
6,12,24,100, T A, 250 V AC 50/60 Hz (Genel‘al Use)
'y H 110, 200, 220, =
CSA Standard: CSA Certification by 240AC " [N-C. [5A 250V AC 506D Hz (Resistive) 100,000
contact |2 A 20 V DC [Resistive)
T A, 250 V AC 50/60 Hz (Genaral Use)

Alis; CSA C22.2 No. 14

Note: Applications have been submitted for UL and CSA certification
for models with built-in LED indicators.

Note: When Relays are mounted on the PFOB3A-E or PF113A-E, the
maximum carrying currentis 9 A,

Engineering Data

H Reference Data

Maximum Switching Power

Rated Carry Current vs. Ambient Rated Temperature

T 100 z
£ €
|3 g
] ERT]
& 5 T
® DG reskstive kad H LIL dsrating curve i
H Wit MO contact —TTTTAC reslstive load = N
witfy NO contact
/ " B
1 3 [ I
3 s }
: : AC Industive | !
7 7 load 1 ]
[} £ {C0sg =0nd) T
G reslsthe AC raslstive load |
icedwih [ With MG contact |
NG cortact
. | LU 0 |
] 30 60 100 30 600 100 BT a 20 40 S

Switching veltags (V)

Ambilent temperaturs (°G)

Note: The lower limit of the ambient operating temperature for models with built-in operation
indicators is —25°C.
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MODULE 10

Normally close contact
(EEYBOARD =)
Onlipe 1o commmumicae
Output Coil
(KEYBOARD = O]
l Instruction
(REYBOARD =)
E - CX Programme | W TH Hemat® rew
Pre e Irckert Frogon Tods ‘Window b e
DeHES\m & ~imtsE| T .1.'&
'ﬁ.ﬂ. FEE- S 4 I—-O-Gﬂ'

ﬂﬂﬂi‘lﬁiﬁﬂl’l_
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FKEE, U-TECH B L et

NEW TEMMATE - CX Programmer - [COMTH NewPragham

_""'_:-H*_v....;-...-n..: Frogram tos_Wrce M "__‘_;_T; T
[0+ 8 SR snE 2 ANE[TY &7 _‘E__'_;_Tngtzt == A
«9.q|ig=ssE I}w-ﬁ'-trwl—*} " '£__

EFERE x2DEE X

—
|

e

Send Onbine Edn

i:zma:m"“ o -Ofem ' [ -

TEMDLAT CX Proarasmes

-8 K
oF@sn in@ 2 - AUTITR (429421 R22BRER
-'ﬂ r-z.q;i;; 'ﬁ_'mE Givwwl —0o8 2. 68 ﬂ*sy:tr.|

MT EREEE K =
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MODULE 10

_' Flo &% Wew lmert PLC Program Tooks Window Hal
™o S 1 s -~ i g
_L_.- Hs[ﬁ ﬁﬂﬁﬁ' -—|H E Ew |£‘:$'5; .__::._'
» K Q[ §'|‘|'--JH|'-"--’-‘-"IF-+I—"‘_‘.-{-1"§!'!|§ B
b v b il |
nﬁ_@;ﬁﬁﬁwcmmuwa EE:
————/u
I Ehw#-unct fiea Tyoe lﬁ_—_ a
| = 82 comimloom =
2 Symbals e lE—___._
! et
‘_;,E',:m | Addiesy | Sumbcl Comment -
| =iz oo START P2 =
=l Newlrogr |0y STOF PR
2sme o ALTOMAN
~8 seck Q03
: oa
aos
[
I oor
(il
o
0id
an
oz
& e & (81 o
L' wkeiale - CRT] =
hFrdd.a’ -|j _p-“l
Tegglas whether symbal eomments sre chaen in Lasids | [ECMTHhet-0, Nede ) - Gifkne I

Figure M10.2 Input Output Comment Section

= PLC Settings - COM1H

Fie Options Helbp
Statup | Cycle Time | Intenupt/Refiesh | Ence Settinge | Pesipheral Pott | Host Link Port | High Spesd Courte 4 |
—Mode - |OM Held —— - Fateed Status -
i Program | | Resst | Ressl
€ Monitar {1 Maintain I Maintain
[T Aun &
€ Pre-Powerdosn mace i
|fr Us= Programming Console |
Comincpusi  Offine |
Figure M10.3 PLC Setting
MI10-4

PLC TRAINING MODULE
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FKEE! U"TECH b e ———

Open CX-Programumer
#  Create new file

L8]

M=)

Figure M10.5 Configure PL.C Device

PLC TRAINING MODULE T
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APPENDIX F
WORK PROGRESS & PRESENTATION
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FIGURE E-1: Completing The Project By Doing
M easurement and Constructing.
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FIGURE E-2: The equipmentsthat use during the project
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FIGURE E-3: Presentation And Demonstration of the Project.



