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ABSTRACT 

PLC ( Programmable Logic Control ) is a think that programmable with computer 

support to take more efficiency from time and workers. It is divided into two parts. 

Hardware and software. 

The hardware are the parts of machine those are CPU,I/0 device and 

programming device. CPU is basic microprocessor system and it carries out as control 

sensor,counter,timer function. CPU carries out stored user program in memory will 

input informations from various sensor circuits and can sending suitable output to 

commands and control circuits. I/0 module receives 120 VAC signal in device or 

processing device and transform 5 VDC signal form. 

There are many specialisation such as timer,counter,master control set,which 

works data and controls program, master control reset,JMP. Ther are command which 

are mathematics process that are comparator process. These are the main function and 

feature of software part of PLC. 

ii 



INTRODUCTIONS 

Now that we understand how inputs and outputs are processed by the PLC, let's 

look at a variation of our regular outputs. Regular output coils are of course an essential 

part of our programs but we must remember that they are only true when all instructions 

before them on the rung are also true., 

Think back to the we did a few chapters ago. What would've happened ifwe 

couldn 't find a "push on/push off" switch. Then we would've had to keep pressing the 

button - for as long as we wanted the bell to sound. (A momentary switch) The latching 

instructions let us use momentary switches and program the PLC so that when we push 

one the output turns on and when we push another the output turns off Picture the 

remote control for your TV .It has a button for on and another for off When L push the 

on button the TV turns on. When L push the off button the TV turns off L don't have to 

keep pushing the on button to keep the TV on. This would be the function of a latching 

instruction. The.latch instruction is often called a SET or OTL (output latch). The 

unlatch instruction is often called a RES (reset), OUT ( output unlatch) or RST (reset). 



CHAPTER 1 : WHAT IS A PLC 

A PLC ( ie. Programmable Logic Controller) is a device that was invented to 

replace the necessary sequential relay circuits for machine control. The PLC works by 

looking at its inputs and depending upon their state, turning on/off its outputs. The user 

enters a pro~am, usually via software, that gives the desired results. 

PLC' s are used in many "real world" applications. If there is industry present, chances 

are good that there is a PLC present. if you are involved in machining, packaging, 

material handling, automated assembly or countless other industries you are probably 

already usingthem. If you are not,.you are wasting money and time. - Almost any 

application that needs some type of electrical control has a need for a PLC. 

For example, let's assume that when a switch turns on we wanttotum a solenoid 

on for 5 seconds and then turn it off regardless of how long the switch is on for. We can 

do this with a simple external timer. But what if the process included IO switches and 

solenoids? We would need 10 external timers. What if the process also needed to count 

how many times-the switches individually turned on? We need a lot of external 

counters. As you can see the bigger the process the more of a need we have for a PLC. 

We can simply program the PLC to count its inputs and tum the -solenoids on for 

the specified time. This site gives you enough information to be able to write programs 

far more complicated than the simple one above. We will take a look at what is 

considered to be the "top 20" PLC instructions. It can be safely estimated that with a 

firm understanding of these instructions one can solve more than 80% of the 

applications inexistence. 
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CHAPTER 2: PLC HISTORY 

In the late l 960's PLC 's were first introduced. The primary reason for designing 

such a device was eliminating the large cost involved in replacing the complicated relay 

based machine control systems. Bedford Associates (Bedford, MA ) proposed 

something called a Modular Digital Controller (MODICON) to a major US car 

manufacturer. Other companies at the time proposed computer based schemes, one of 

which was based upon the PDP-8. The MODICON 084 brought the world's first PLC 

into commercial production. 

When production requirements changed so did the control system. This becomes 

very expensive when the change is frequent. Since relays are mechanical devices they 

also have a limited lifetime which required strict adhesion to maintenance schedules. 

Troubleshooting was also quite l edjous when so many relays are involved. Now picture 

a machine control panel that included many, possibly hundreds or thousands, of 

individual relays. The size could be mind boggling. How about the complicated initial 

wiring of so many individual devices! These relays would be individually wired 

together in a manner that would yield the desired outcome. 

These "new controllers" also had to be easily programmed by maintenance and 

plant engineers. The lifetime had to be long_ and programming changes easily 

performed. They also had to survive the harsh industrial environment. That's a lot to 

ask! The answers were IO use a programming technique most people were already 

familiar with and replace mechanical parts with solid-state ones. 

In the mid70's the dominant PLC technologies were.sequencer state-machines and 

the bit-slice based CPU. The AMD 2901 and 2903 were quite popular in MODiCON 

and A-B PLC 's. Conventional microprocessors lacked the power to quickly solve PLC 

logic in all but the smallest PLC 's. As conventional microprocessors evolved, larger 

and larger PLC 's were being based upon them. However, even today some are still 

based upon the 2903.(ref A-B's PLC-3) MODICON has yet to build a faster PLC than 

their 984A/B/X which was based upon the 2901. Communications abilities began to 

appear in approximately 1973 The first such system was MODICON 's MODBUS. The 

PLC could now talk to other PLC 's and they could be far away from the actual machine 

they were controlling. They could also now be used to send and receive varying 

voltages to allow them to enter the analog world. Unfortunately, the lack of 
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standardisation coupled with continually changing technology has made PLC 

communications a nightmare of incompatible protocols and physical networks. 

The 80's saw an attempt to standardise communications with General Motor's 

manufacturing automation protocol (MAP). It was also a time for reducing the size of 

the PLC and making them software programmable through symbolic programming on 

personal computers instead of dedicated programming terminals or handheld 

programmers. 

The 90's have seen a gradual reduction in the introduction of new protocols, and 

the modernisation of the physical layers of some of the more popular protocols that 

survived the l 980's. The latest standard has tried to merge PLC-programming languages 

under one international standard. W e now have PLC ' s that are programmable in 

function block diagrams, instruction lists, C and structured text all at the same time! PC 

's are also being used to replace PLC 's in some applications. The original company who 

commissioned the MODICON 084 has actually switched to a PC based control system. 
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CHAPTER 3 : GENAREL PHYSICAL BUILD MECHANISM 

PLC 's are separated into two according to their building mechanisms. 

The S7-200 series is a line of micro-programmable logic controllers (Micro PLCs) that 

can control a variety of automation applications. The compact design, expandability, 

low cost,and powerful instruction set of the S7-200 Micro PLC make a perfect solution 

for controlling small applications. In addition, the wide variety of CPU sizes and 

voltages provides you with the flexibility you need to solve your automation problems. 

Equipment Requirements 

S7-200 Micro PLC system, which includes an S7-200 CPU module, a personal 

computer, STEP 7-Micro/WJN programming software, and a communications cable. 

In order to use a personal computer (PC), you must have one of the following sets of 
equipment: 

1. A PC/PPI cable 

Z. A communications processor (CP) card and multipoint interface (MPI) cable 

3. A multipoint interface (MPI) card, A communications cable is provided with the 

MPI card. 

Capabilities of the S7-200 CPUs 

The S7-200 family includes a wide variety of CPUs. This variety provides a range 

of features to aid in designing a cost-effective automation solution. 

3.1. Compact PLC 's 
Compact PLC 's are manufactured such that all units forming the PLC are placed 

in a case. They are low price PLC with lower capacity. They are usually preferred by 

small or medium size machine manufacturers. in some types compact enlargement 

module is present. 

3.2. Modular PLC 's 
They are formed by combining separate modules ( called RACK) together in a 

board. They can have different memory capacity , 1/0 numbers, Power Supply up to the 
necessary limits. 

Some examples: SIEMENS SS-1 15U, KLOCKNER-MOELLER PS316 OMRON 
C200H. 
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-~ TER 4 : INTERNAL STRUCTURE OF PLC 's: 

have three main units: 

Input unit 

Processing unit 

.:;_ Output unit 

.1. INPUTUNIT: 

Is the that converts the signals coming from the control elements of the system 

that is going to be controlled into logic levels. The analog and/or digital signals coming 

from the sensors or .switches showing the systems pressure, humidity, level, etc. enters 

the PLC through the input unit Digital signals are converted to 5V de by this unit which 
is the internal voltage level of the device. 

The parasitic signals are first filtered by RC passive filters and than they pass 

through up to coupler that has the property to supply galvanised isolation. As a result of 

this process the signals are send to input display memory .Analog signals pass through 

this process the signals are send to input display memory .Analog signals pass through 

:frequency converts in some PLC 's. In this way they gain important noise immunity. 
4.2. OUTPUT UNITS: 

They are suitably manufactured to successfully control the activators in the 

system to be contro lied. Digital output signals contractor relays,. 24 V de NPN or PNP 

transistors or Tracs, PLC 's output cannot supply large currents. So by digital output 

relays and by their contactor groups main contactors or windings are operated. In this 

way unit like motors, heaters, hydraulic values can be operated. 

4.3. PROCESSING UNIT: 

It is composed of the sub units given below: 

a) CPU (Central Processing Unit): 
It is also given the name processing unit. It processes all the input signals 

according to the user program instruction o_rder and directs the output signals to the 

related outputs. This process is controlled by a microprocessor. Some times instead of 

microproce~sor a micro controller or microcomputer can also be-used. The difference 

of these devices from microprocessor Is that processor; memory and VO interfaces are 

all in one unit. As a memory ROM and RAM is used. Data for Operating System and 

PLC that cannot be changed are kept in ROM and user program and VQ data are kept in 
RAM. 
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emocy Retention for the S7-200 CPU 

-200 CPU provides several methodsto ensure that your pro_gram, the program 

and the configuration data for your CPU are properly retained: 

The CPU provides an EEPROM to store permanently .all of your program, selected 

data 

and the configuration data for your CPU. 

The CPU provides a super capacitor that maintains the integrity of the RAM after 

power. 

been removed from the CPU. Depending on the CPU module, the super capacitor 

maintain the RAM for several days. 

me CPU modules support an optional battery cartridge that extends the amount of 

the RAM can be maintained after power has been removed from the CPU. The 

§" cartridge provides power only after the super capacitor has been drained. 

· section discusses the permanent storage and retention of the data in RAM under a 

,miety of circumstances. 

,o~\\in.~ al.\\\ ~\\\oa\\il.\~ "i oUY Yt:\\~am. 

program consists of three elements: the user program, the data block ( optional), 

the CPU configuration ( optional). downloading the program stores these elements 

the RAM area of the CPU memory. The CPU also automatically copies the user 

am, data block· (DB 1 ), and the CPU configuration to the EEPROM for permanent 

rage, 
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.ACCURACY 
In relay control systems logical knowledge's carries in electro mechanical 

amtactors, they can lose data because of mechanical errors. But PLC ' s are 

· oprocessor based system so logical data are carried inside the processor, so that 

's are more accurate than relay type of controllers . 

.2. FLEXIBILITY 
When there is need of any change in control, relay type of controllers 

modificatioq are hard, in PLC this change can be made with PLC programmer 

equipment. 

5.3. COMMUNICATION 

PLC s are computer based systems. So that they can transfers their data to another 

PC or they can take external inputs from another PC, with this specification we can 

control the system were they.are .w.e can effect .the system with OUT PC. With relays 

this is not possible. 

S:4: LOGIC CONTROL OFINDUSTRIAL AUTOMAUON 

Everyday examp les of these s.ystems are machines like dishwashers, clothes 

washers and dryers, anp,elevators. In these systems.zhe.cutputs.rend to-be 22Qvac 

power signals to motors, solenoids, and indicator lights, and the inputs are DC or AC 

signals from user interface switches, motion Iimit .switchea binary liquid level sensors, 

-etc. Another .major function in these types of controllers is timing. 

5.5. REALS- AND LADDE,-WGIC 

In the "old days" -(ie. before the l980's) these types of controllers were 

implemented with relays. -Relays .are -a technelo_gy--irom -the cearly .days .of electricity -in 

which an electromag net activates an electrical switch. When current flows in the coil, 

electrically , thermally , ,:ana mechanicatt:y-fflggecl, -easy =to -design with, cheap, and 

-capable-ef-oeatrolljng very large currents in their ou 1 put contacts. 

Relays can be thought of'as-legic-gates. -Fer-example, 0iftwe nGFma!Jy-0pen -relays-are 

wired in setjes, and one end of the resulting ou 1 put circuit is attached to a voltage 

source, then the two coils form-the inpttt-s0-of a AND--g-ate:-0nly aifrurrent cis-tlowmg in 

BOTH input coils will current flow in the oulput circuit A typical application in a 

washing machine might be to implement the rule that. 
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The shape of these-diagrams invariably led to the name ''Ladder -diagrams" and 

"Ladder Logic" to describe them. The term "Relay Ladder Logic" (RLL) describes this 

logic notation. By including inter-connections between the horizontal-rungs, it is 

possible to create latches t'flip-flops'') and implement state transitions. Although LL 

"state machines" get quite complex and are-typically not -designed with.the-coavenience 
I 

of finite state machine theory , they have become widely used and supported by 

technical workers. Because-the logicwas-unplementea -in 1}hysical Wiling, =it-was 

difficult to change, as new functions were .required, 

5.6. SYSTEM OVERVIES 
A typical S7-;.200 ~ystem will-include-an S'l-200-base unit whicli-:includes-the 

-eentral-precessiag-unit, power supply, and discrete input and output points, Expansion 

module contains additiopaldnput-0-r-OUtput-POintS-.andi~Ahehasedmitlms 

connectors. The central-processing unit has.a.buiit-in communications port for 

programming or ta 1 kin~--Wit-h Intelligent ASCH<levice~s .. 

5.1CPU OVERVIEW 
The S?:.200 series; is a line-Of-mll., ccmpact, micr{r})rogrammable logic 

controllers .- and expansion modules, that can be used for a.variety of programming 

applications. There are 7wo types ofbase-units--m-the~--lme,-CPU--2-l2--and 

_.g>-lJ---2---l4.-Eaoo""9aSe unit comes in different models to accommodate the type of power 

supply , inputs and outpy11ts you require. 

5.8. ARC~ECTURE 
This section relates-to-MW-the Sf-2:00-CP-U arran_ges data-and-how-it--ex-eeu-tes 

your program during It's sean-eyele, 

5.9. MEMORY MAP 
The memory spacp-0£---ihe S7-2~~--4ive4ata~--cdata 

objects. T o reference a memory: location for use, you.must address that location, The 

addressing conventions allow- · ~' -words and doub1e 

words. All addresses are zero-based, 

Data space is highly flexible, and it allows read and writes access to all memory 

areas-as-bits, bytes.words and double words. Data objects are the memory locations that 

are associated with devices (such as-the current value of a-counter or-the temperature 

value of an oven). Access-to data objects is more restrictive because the data object can 

be addressed only according to the intended use of that object. 
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a ) Data Areas 
Data memory contains variable memory, and register, and output image-register, 

internal memory bits, and specialmemary bits. This memory is.accessed.by a.byte bit _ 

convention. For example to access bit 3 of Variable Memory byte 25 you would use the 

address V25.3. The following.table.shows the identifiers and ranges for each of the data 

area memory types : 

Area Identifier 
I 

Data Are 
Input 

CPU2t2 
IO.Oto 17. 7 

CPU214 
10.0 to 17. 7 

Q 
M 

SM 

V 

b ) Data Objects 

The S,.:zoo-nas six kinds of'devices with associateddata: timers, counters, analog 

inputs, analog outputs, accumulators and high-speed.counters, Each device-bas 

associated data (data objects} For-example, the S7:zoo-has-eounter-devices. -Coont-er-s 

-have a data value that maintains the current count value.... There is also a bit value.,. which 

is set when the current value is gr-eater than or equalto the present value. Since there are 

multiple devices are numbered.1i:am_Q to n, the corresponding.data.objects and object, 

bits are also numbered. The following table shows tne identifiers and ranges for .each of 

the data object memory types; 

Object Identifier Object 
T Timer~ 

Output QO.OtoI7.7 Q0.-0 te Q7.7 

lnternal Memory MO.Oto MIS. 7 MO.Oto M3 l. 7 

Special Memory SMO.Oto SM45_ 7 SMO.O to SM 85. 7 

Variable Memory VO.OtoVl023.7 V O.OtoV4095.7 

cmnz 
re to T61 

CPU214 
TO to Tl27 

c- -Counters 

AI Analog, Input 

AQ Analog Output 

AC Accumulator. Registers 

HC High-speed Counter 

Current 

C-0 to-C63 

AJWO to AJW30 

AQWO to AQW30 

ACOta AC3 

HCO 

COt-0 C 127 

AIWO to AJW30 

AQWOt-0AQW30 

ACOta AC3 

HCOtoHC2 
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-CHAPTER~ 
MPS Modular Productioa Syst-em 

6.1. Distribution station, pneumatically controlled 

Figure 6 .1 ( Distribution station ) 

Training aims 

The table in the MPS Overview chapter .shows you just how versatile the station is. 

Task 

-Separating a part from a -magazine 

-Feeding separated part to a process 

Design 

-Stack magazine module module -{Fig '1. l) 

(magazine with double-acting cylinder) 

-Changer module (pneumatic rotary actuator) (Fig 7.2) 

Technical data 

-Operating pressure min o bar, max S bar 

Recommended workbooks: 

-Automated Production, a manual for trainee qualification 

-Training documentation Distributing Station 

Notes: 

-The distributing station is the ideal gateway into the Modular Production System. You 

can begin first of all with the symbolic workpiece and later expand step by step up to 
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