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PLC

A programmable Logic Controller (PLC: Programmable Logic Controller) is an industrial
computer operating under an operating system suitable for industrial control structure, equipped
with input-output and communication interfaces suitable for realizing command and control circuits
of industrial automation systems.

The most common areas where PLCs are used are industrial automation systems' command
and control circuits. As is known, conventional control circuits are circuits that are realized with an
element/device such as a contactor, auxiliary relay, timer and counter. Today, such circuits have
been replaced by control systems with PLC. Except for a few small-sized PLC models, many PLC
brands and models on the market have powerful command support that allows performing all the
arithmetic and logical operations required to write a control algorithm. Also, the use of aPLCas a
digital controller in feedback control systems is provided with input-output units by converting
analogue signals to digital values (ADC) and digital values to analogue signals (DAC).

PLCs naturally resemble personal computers' structure and operation in terms of overall
structure and operation. Because all the main components that make up a computer (MIB, RAM,
EPROM, IO units, etc.) are also available in PLCs. However, it is desired to compare the PLCs with
microprocessors (6802, Z80) or microcontrollers (PIC, ATMEL). These products have completely
different purposes and places of use. It is theoretically possible that many operations that can be
done with PLCs can also be done with microcontrollers (and vice versa). But the obvious differences
between PLCs and processors depend on the system and design to be used as briefly summarized
below.

1. PLCs are industrial products. They need certain standards to be established. There are many
peripheral and communication interfaces such as an operator panel, analogue input-output
module etc. that can be used with PLCs.

2. PLCs are susceptible to work in difficult conditions such as electrical noise, electromagnetic
interference, mechanical vibrations, high temperatures, etc.

3. Using the software and hardware of PLCs does not require much electronic knowledge
compared to microprocessors. The program design of these products, which are already
ready in terms of hardware, is made on the computer screen and the program results can be
checked by examining the simulation on the screen.

4. Many devices used in industrial environments don’t have standard infrastructures that
enable them to be used and communicated together (AS-i BUS, Profibus, CAN-BUS etc.).
Most of the devices used in this field are produced ready to support such communication
protocols.

5. PLCs can be programmed directly on them, as well as via the network infrastructure (RS485,
Ethernet) closely or remotely.

BASIC STRUCTURE AND OPERATION OF PLCS
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Central Processing Unit (CPU): The central processing unit inside the PLC executes the user program
and enables the PLC to serve the desired purpose.

RAM (Random Access Memory): Random access memory is the part that can be written and read. It
is a temporary memory unit. The information written to this memory is lost when the power of the
PLC is cut off.

EPROM and EEPROM: Information written to ROM-type memories is not deleted even if the system
is powered off.

Counter: They are independent units that work independently of the PLC program and count in the
ascending or descending direction with internal or external clock pulses. For example, the number of
objects passing in front of the sensor connected to the input of a PLC can be counted with these
counters. There are 44 counters (C100-C143) in the Panasonic FPO series PLC in our experiment set.

Timer: They are used for time-dependent applications with PLC. Timers make their outputs SET or
RESET according to the time determined during programming. There are a total of 100 timers (T100-
T143) in the Panasonic FPO series PLC in our experiment set.
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Input-output connections of a simple application prepared for PLC



C10 series C14 series C16 series C32 series SLINK T32 series
(Relay ouiput iype only)| (Relay ouiput type only)|(Transisior oupet fype ony){ Transisior owiput hpe onyyl| =" P | mansistoroupu e oy}

Relay symbol/Cyclic operation

Control unit

Control method
Number of /O poinis

No expansion Total: 10 Total: 14 Total: 16 Total: 32 SLINK secion ma {25poinks Total: 32
{Input 6, Cuiput 4) | (input 8 OQuiput 6) | (Input 8, Oulput: 8) | (Input: 16, Ouiput: 16) | (Input &4, Output 64) | (input-16, Outpul: 16)
Number of [Wiexpansion 1
11O points *Same type of control and expansion unit Max. 58 Max. 62 Max. 112 Max. 128 Expansion seciion: Max_ 128
s Max. 106 Max. 110 Max. 112 Max. 128 | "IORONS Max. 128
Program memaory EEP-ROM(No back-up battery required)
Program capacity 2 7K steps [ 5K steps | 10K steps
Kinds of Basic 83
instruction  [High-level 115
Operation speed(ceniral value/step) 0.9p(Basic instretion)
Relay Intermal relay (R) 1,008 poinis
Memaory for Timer'Counter (TIC) 144 points
execution Memory | Data register (DT) 1,660 words | 6,144 words | 16,384 words
area Index register[X 1Y) 2 words
Master control relay(MCR) 32 points
Number of l[abels(JMP+LOCGP) G4 labels | 255 labels
Differential points Umimited number of points
Number of step ladder 128 stages 704 stages
Number of subroutines 16 subroutines 100 subroutines
High speed counter 1 phasel4 points (10kHz in total) or 2 phases / 2 points (2 kHz in total)* | Not available | seisne s 2o s
Pulse output Not available Eh;;olnles[;ﬁ-lg::rz;ua”tgall abletoontol 2] ot available el 2 pint aies]
PWM output Mone 0.15Hz to 1kHz Not available
Pulse catch inputinterrupt input 6 points{with high speed counter) Not available
Special Interrupt program 7 programs (external 6 points, internal 1 point) 1 program ntzmal 1 port]
functions Periodical interrupt 0.5 ms to 30s
Constant scan Available
Cine RS232C port is mountad on each of the models C10CR, C14CR,C16CT, C32CT, TI2CT and 3LI type (3P terminal block)
RS232C port Transmission speed (Baud rate) 300 to 19200 bit's Communication method: half duplex
Transmission distance 3m 9843t
Frogram and sysiem regisir Stored program and system register in EEP-ROM
Stored fixed area in EEP-ROM Stored fixed area in EEP-ROM | Sadup s provided by szo-
bM;{;'%g Operation Counter: 4 poinis Couner: 16 points g:ewﬁ?ﬁ;f;h;f%l
; memaory Internal relay: 32 points Internal relay: 128 points mema ”ﬁ**ﬁ'”fﬁ
Maintenance Data register: 8 words Date register: 32 words progammigod,
Self-diagnosis functions Watchdog timer, program syntax checking
Clockfcalender function Not available [ Available
Other functions Runiime editing, password setting

PANASONIC NAIS FPO series PLC Specifications List (Our PLC C32 Series )

[ | Input SpECiﬁcation (As for the limitation on the number of parallel-ON points, please refer to the manual.)

ltem Description
Rated input voltage 24V DC
Operating voltage range 216t0264VDC
Rated input current Approx. 4.3 mA (at 24 V DC)
Input impedance Approx. 5.6 kQ

+COMMOon 4 points/common (EBRS/EBRM) 6 points/common (CT0RS/CT10RM), 8 points/common (C14RS/

[Crrip TR e il C14RM, C16T, E16T, E16R, E8X), 16 pointsicommon (C32T/E32T/E16X)

Min. ON voltage/ON current 19.2V /3 mA
Max. OFF woltage/OFF current 24V /11 mA
50 ps or less (at X0, X1)* (at 24 V DC and under the ambient temperature of 25°C 77°F)
X OFF — ON 100 ps or less (at X2 to X5) (at 24 V DC and under the ambient temperature of 25°C 77°
Response time
2 ms or less (at X6 onward)
ON — OFF Same as above

Insulation method Optical coupler




B Output Specification

Transistor Output Type (NPN)

ltem Description
Output type Open collector
Rated voltage range 5to 24V DC
Load voltage allowable 4750264V DC
Max. load current 0.1 A/paint (at 26 4 V DC) (1 A/comman)
Max. inrush current 0.3A
OFF state leakage current | 100 pA or less
ON state voltage drop 1.5V orless
Response| OFF — ON 1 ms or less
time ON — OFF (50 ps or less at YO and Y1 only)

The FPWIN_GR program is used to program the Panasonic Nais FPO_C32 PLC. The installation of this
program is described below.

Adigs | ) £:\FPWIN_GR =l
: 9
—] FPWIN_GR
Fpwin_gr
FPW_IN_GR_VerZ. 12.exe

After the FPWIN_GR file is run, the following window opens to start the installation. In this window,
click the Next button to continue the installation, and click Cancel to exit the installation.

NAJS Control FPWIN GR 2 Setup =5

‘Welcome to the InstallShield Wizard for NAIS
Control FPWIN GR 2

The InstallS hield® Wizard will install NAI5S Control FPWIN
GR 2 on your computer. Ta continue, click Next.

Next > Cancel




Press the Yes button to continue the installation, the No button to exit the installation, or the Back
button to return to the previous tab.

3
NAJS Control F - [

License Agreement

Pleasze read the following license agreement carefully

Press the PAGE DOWHN key to zee the rest of the agreement.

Licensing temns far the software

| »

This Agreement iz a legally binding agieement between the final user and M atsushita
Electic Works, Ltd. [hereinafter eferred to as "MEW""). You agree ta be bound by the
terms of this Agreement when opening the sealed software package. Please return the
zoftware package unopened and the accessories immediately to pour supplier if you do
ot agree with the terms of this Agreement and you will be reimburzed the full price.

1. Grant of License
MEW hereby grants you the nonexclusive license to use the software acquired under this

Do you accept all the terms of the preceding License Agreement? If you chooze Mo, the
setup will cloze Toinstall MAIS Contral FPWIN GR 2. pou must accept this agreement

IniztallS hield

Fill in the information in this section.

,

Customer Information

Please enter your information.

Fleaze enter vour name, the name of the company for whomn you work, and the product
serial number.

User Mame:
Company Mame:

Serial Number:

IriztallS hisld

< Back Mext > | Cancel |

Click the Next button to continue, the Cancel button to exit the installation, and the Back button to
return to the previous tab.
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Select Components

Choose the components Setup will install

Select the components you want to install, and clear the components you do not vant to
install.

Description

These software are

Programming Manual configurator for each high-level
units.

Space Required on C: oK
Space Available on C: 82024272 K
InstallS hicld

< Back | Mext > I Cancel




The place where the program will be installed is determined and the Next button is pressed.

MAi5 Control FPWIN GR 2 Demo Setup

Choosze Destination Location
Sedect foldes where Setup wil ingtall files.

Setup wil install NAIS Control FPWIN GR 2 Diema in the folowing folder.

To install ko this foldes, click Nest. To nstal lo a diferent foldes, click Browse and select
another fokder.

—Deestination Foldes

C:\Program Filez\MAIS Conbrol Erowse...

stalshield

The name of the group where the program will be installed is displayed and the Next button is
pressed.

NAIS Control FPWIN GR 2 Demo Setup

Select Program Folder

Flesse select & program folder

Sedup wil add program icons to the Program Folder listed below. “ou may type a new folder
name, o sakect one from the exsting folders st Click Mest to continus.

FErogram Folders:

Extsting Falders:

Mictosait Developer Netwark
Microsalt SQL Server 7.0
Microsalt Visusl Studio £.0
Micsozalt Web Publizhing
Fawio

ScanExpress GOOOP =

When the Next button is pressed, the program files begin to open and install on your computer.

NAIS Conbrel FPWIN GH 2 Demo Setup

Setup Status

M5 Conbol FPWIN GR 2 Demo Sehup iz pedoming the requested operations:
Instaling

CAwINDOWSNS TS TEM MIc40.dI

e




The computer must be restarted after the installation is complete.

HAIS Control FPWIN GR 2 Demo Setup

InstallS hield Wizard Complete

Setup has finished installing MAIS Control FPWIN GR 2 Demo
0 YoUt complber

& ez, | ank to restart my computer now!

Mo, | vl restan my computer later.

Femowe any disks from their drives, and then click. Finizh to
complete sebup,

il Finizh | i

Panasonic Nais FPO-C32CT PLC’s Parts

C32T/C32CT
C32P/C32CP

Parts of the Panasonic Nais FPO-C32CT PLC included in our PLC
application set

1. LED showing operating modes and error messages

2. Switch that sets operating modes. (RUN / PROG)
3. Programming connector

4. Power supply connector

5. Inputs (10 pins x 2)

6. Outputs (10 pins x 2)

Contacts and Addressing

External Inputs (X)
External Outputs (Y)
Internal Relay (R)
Timer (T)

Counter (C)

Link (L)

Pulse (P)

NouhswDNe

External Inputs (X), External Outputs (Y) and Internal Relay (R) can use Word (16 bit)



X External Input (X)

Decimﬂet"m;:yg:pe_‘r | Buttons, switches, encoders or sensors connected to the PLC module
v D @ from outside use these contacts. The number of these contacts varies
according to the model of PLCs. In NAIS FPO 32-CT PLC, external inputs
DecimalNumber Type _T I are arranged in hexadecimal 16 inputs from X0 to XF.
ex Number Type
R (11 ][0] External Outputs (Y)
Dﬂ"“;';“ﬁ;f;;f:;pe—r_‘r These contacts are used when it is desired to start or stop any

peripheral unit (Relay, lamp, valve, Step Motor etc.) as a result of the
operations performed in the PLC. In NAIS FPO 32-CT PLC, external
outputs are arranged in hexadecimal, from YO to YF.

C 100 | T

Decimal Number Type

Internal Relay(R)

It is the internal relay contacts that start the operations in the PLC, can be used as both input and
output contacts in the PLC, but do not receive input or output information from the outdoor units.
The non-permanent ones are deleted when the power is cut off, the permanent ones are not
deleted.

PARTS C32T/C3zp
880 Bit
Mot (RO to R34}
Permanent 55 Word
Internal (WRO to WR54)
Relays 128 Bit
(R550 to R62F)
8 Word
(WR55 to WR62)

Permanent

Data Registers (DT)

They are memory areas in the PLC where information is kept, transferred, copied, mathematical
operations and conversions are made, and transferred to ports when necessary. They consist of 16-
bit fields. The non-permanent ones are deleted when the power is cut off, the permanent ones are
not deleted.

PARTS c327/ C32p
Not 6112 Word
Data Permanent (DTO to DTE111)
Registers 32 Word
Permanent
(DTE112 to DT4143)




The commands we use in the Elevator Program
FO(MV) : 16 bit data transport

This command copies 16-bit data to another 16-bit data area.

Sample Programming

X0
0 F—1Fo mv , DTO , DT1 ]
v v
S D

S (Source): Fixed number or data field to be copied with a length of 16 bits
D (Destination): 16-bit data field to which the copied fixed number or data field will be moved

In the sample above, the information in the DTO field is copied to DT1 when the information in
external input X0 is 1.

16-bit data Compare
It compares data or constant numbers in two separate address spaces.

Sample Programming

= DT 0 , K 50 1 0
0 {

In the sample above, if the number in the DTO field is equal to the decimal 50 number, the YO
output will be active.

Example Program 1: When the start button connected to the X0 input of the PLC is pressed, the M
contactor at the YO output will operate.

. LN

o Oxo oo PLC connection (Hardware)
(X1 Vil Er‘-"":’
X2 Y200
(X3 Y33
(x4 va ()
(%5 Y5 ()
(X6 Y6 ()
(OX7 Y7 ()

PLC Program (Software)

] 8
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Example Program 2: If the number in the DTO data field is greater than the number in the DT1 field,
the program that makes the RO internal relay 1.

[> DT O , DI1 1 ue‘_‘
{

Example Program 3: The program that outputs YO to 1 if the number in the DTO data field is less than
the number in the DT1 field.

}_[«: oT 0 , DT1 1 YG]—‘
[
L

Example Program 4: Program that outputs YO to 1 if the number in the DTO data field is equal to the
number in the DT1 field.

}_[= DT 0 , DT1 1 m]_‘
{

Example Program 5: Program that outputs YO to 1 if the number in the DTO data field is not equal to
the number in the DT1 field.

}f} T 0 , IDT1 ] ¥ }_‘
[
L

Elevator Training Kit

Itis a 4-floor laboratory model
designed for electromechanical
carrier class elevators.

The elevator Training Kit can work at
any PLC with at least 8 input/6
outputs.

At the control panel of the set, there
are all input and output sockets for
the control of the elevator.
Inductive sensors are used for the
determination of the floor levels.
There are control panels in the
elevator and on all floors.
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Cabin Buttons and Floor buttons are connected same input of PLC
Ground Floor level sensor : XO
First Floor level sensor  : X1
Second Floor level sensor : X2

Third Floor level sensor  : X3

Ground Floor Button 1 X4
First Floor Button : X5
Second Floor Button : X6
Third Floor Button i X7

11
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Elevator PLC Program

X0
— —1F0 MV ., KO , OT 1
X1
— —1F0 MV . K1 , OT 1
X2
— —1F0 MV , K2 , OT 1
X3
— —1F0 MV . K3 , OT 1
RO X4
| | |
— /1 1 1
i ———[F0 MV , Ko , IT ;
RO X5
| | |
— /1 1 1
. ———[F0 MV , K1 , IT ;
E0 ia
| | |
— /1 1 1
1 ———[F0 MV , K2 , T 1
RO ®7
| | |
£ 1 1
. ———[F0 MV , K3 , T 1
¥0 RO
H | [
yal
Ik oT 0 , T ¥0
[ H
I T 0 , T ¥1
[
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