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BEFORE BEGINNING

Liability and Copyright for the Hardware
This manual and everything described in it are copyrighted. You may not copy this manual,
in whole or part, without written consent of Panasonic Electric Works Europe AG (PEWEU).

PEWEU pursues a policy of continuous improvement of the design and performance of its
products. Therefore we reserve the right to change the manual/product without notice. In no
event will PEWEU be liable for direct, special, incidental, or consequential damage resulting
from any defect in the product or its documentation, even if advised of the possibility of such
damages.

We invite your comments on this manual. Please e-mail us at:
techdoc.peweu@eu.panasonic.com.

Please direct support matters and technical questions to your local Panasonic
representative.

LIMITED WARRANTY

If physical defects caused by distribution are found, PEWEU will replace/repair the product
free of charge. Exceptions include:

e When physical defects are due to different usage/treatment of the product other than
described in the manual.

e When physical defects are due to defective equipment other than the distributed
product.

e When physical defects are due to modifications/repairs by someone other than
PEWEU.

e When physical defects are due to natural disasters.



Important symbols

One or more of the following symbols may be used in this documentation:

i &

<3
i<

T\

\

DANGER!

The warning triangle indicates especially important safety
instructions. If they are not adhered to, the results could be
fatal or critical injury.

.V,

¢ CAUTION

Indicates that you should proceed with caution. Failure to do so may result in
injury or significant damage to instruments or their contents, e.g. data.

*®NOTE

Contains important additional information.

¢ EXAMPLE

Contains an illustrative example of the previous text section.

®Procedure

Indicates that a step-by-step procedure follows.

* REFERENCE

Indicates where you can find additional information on the subject at hand.



Scope of This Manual

The FPOR User's Manual includes:
o specifications for the CPU types and expansion units of the FPOR
e installation, wiring, and maintenance instructions
e general programming information
e troubleshooting information
e an appendix with:
technical specifications
I/O allocation tables
memory area tables
system registers

unit dimensions

* REFERENCE

Please refer to the FP Series Programming Manual, or to the online help of FPWIN Pro or
FPWIN GR for information on:

e system instructions

e special internal relays

e (data registers

e system variables (FPWIN Pro only)
e programming examples

For documentation on a particular unit used with the FPOR, please refer to the hardware
manual for that unit.

All manuals can be downloaded from the Panasonic Web site
(http://www.panasonic-electric-works.com).


http://www.panasonic-electric-works.com/�

Programming Conventions

The programming examples in this manual are designed for FPWIN Pro. For FPWIN GR
examples, please refer to: FPOR User's Manual ARCT1F475E

Most of the sample programs were written in Ladder Diagram. In FPWIN Pro, you can also
program in Structured Text, Function Block Diagram, Instruction List, and Sequential
Function Chart. For examples in other programming languages, please refer to the FPWIN
Pro Online Help and the Programming Manual.

The abbreviations used in the examples signify the following:
e POU: Program Organization Unit
e DUT: Data Unit Type

e GVL: Global Variable List

These and other terms are explained in the FPWIN Pro Online Help and Programming
Manual.

To illustrate the use of positioning instructions, the chapter on high-speed counters and
pulse output contains numerous examples. Some of the sample programs can be opened
directly in FPWIN Pro. The FPWIN Pro projects in LD and ST code can be downloaded from
the Panasonic Web site under:
http://www.panasonic-electric-works.com/peweu/en/html/22164.php.


http://www.panasonic-electric-works.com/peweu/en/html/22164.php�

Table of Contents

Table of Contents

1. Safety MeasUres ... s 13
1.1 SAfely MEASUIES.........uiiiiiieieeee ettt 14

B © 1 =Y oV - P 17
2.1 FRAIUIES. ...ttt 18

2 O | 011 I o = 20

2201 CPU 20

2.2.2 FPO/FPOR 1/O EXpansion UNILS..........couioiiiiiiiiiieeeee e 21

2.2.3 FPO INtelligent UNItS .........cooiiiiiiiiiiiieiee e 22

2.2.4  FP Series LINK UNItS.......cooiiiiiiiiiiiiie e 23

2.2.5 Power SUPPIY UNIL.....ccciiiiicce ettt e e e e snnr e e e 23

2.2.6  ACCESSOMES .uviiiiiiiiieeeitiete e ettt e e s sttt e e s sttt e e e st e e s sntee e e e snbae e e e sntaeeeesntreeeeanees 23

2.3 Restrictions on Unit CombiNatioNnS...............ueuueeiiieiiieiiiiiiieiiieeiiieeeeeneeeenee 24

2.4 Programming TOOIS .........cuuiiiiiiiiiiiiiiiiiieee e 25

2.5 FPO Program Compatibility...........ccccvmmiiiiiiiiiiie e 26

N 0 o U I I/ o - 29
3.1 Parts and FUNCLONS CPU ... 30

3.2 Input Specifications, CPU .......cccooiiiiiii e 33

3.3 Output Specifications, CPU ..........coouiiiiiiiiiiiiieeeeiieee e 35

3.4 Terminal LAYOUL .......cccoiiiiiiiiiiiei et 38

B4l CLO CPU s 38

342 CLA CPU ..ottt 39




Table of Contents

343 CLB CPU ot 40

BU4.4  C3B2 CPU i 41

3.5 Backup and Clock/Calendar FUNCHONS ..........ccuvvimiieeeiiiiiiiiiieeeee e 42

3.5.1 Backup FUNCHON........oeeiiiie e 43

3.5.2  Clock/Calendar FUNCLION .........occuuiiiiiiiiiee e 44

3.5.2.1 Memory Area for Clock/Calendar FUNCtioNn..........ccccccooevvvveiiieeennnnns 44

3.5.2.2 Settings for Clock/Calendar FUNCLION...........ccceeeveeeiiiiiiiiiiiiieeeee e 45

3.5.2.3 Sample Program for Fixed Schedule and Automatic Start ............. 46

3.5.2.4 Sample Program for 30-Second Compensation ............ccccccceeeeennne 46

7 SN =5 Y- T 13 T o 49
4.1 EXPansion MethOd.........cooiiiiiiiiiiiic e 50

4.2 Parts and Functions Expansion UNItS ..........cccoevieiiiiiiiiiiiieecceeeeviicce e, 51

4.3 Expansion Input Specifications ............coooeeiiiii i, 53

4.4 Expansion Output SPeCIfiCatioNS..........c.uuvviiiieeiiiiiiiiiieeee e 54

4.5  Terminal LAYOUL........coiiiiiiiiiiiiiiiee e 57

5. /O Allocation..........cooiieeciiirieccr e s e 61
B.L 0 GRNEIAL ... 62

B2 P e 63

5.3  FPO/FPOR EXPanSion UNItS.........cooiiiuiiiiiiiiieeiiiiiiiieieee e 64

6. Installation and Wiring.......ccccccovimmimciiniimnccinsrreeessseeeeneanns 67
G0 A [ 1 = 1 = 4o o I 68

6.1.1 Installation Environment and SPacCE........ccceeeviiiiiiiiierieeeeeiiiiiieeeeeee e e e eeanns 68

6.1.2 USING DIN RAIIS .....uveiiiieieiiiiiiiiiee e e e e srane e e e e e 70

6.1.3 Using Optional Mounting Plates..........cccceveeeeiiiiiiiiiieec e 71




Table of Contents

6.1.3.1 Slim Type Mounting Plate ... 71

6.1.3.2 Flat Type Mounting Plate ... 72

6.2 Connecting FPO/FPOR EXpansion UNItS..........ccccvvevvieeiiiiniiiiiiieeeee e 75
6.3 Safety INStructions for WiriNg.............uuvevuerririiurireiniiieniininreeneern.. 76
6.4 WIiring the POWET SUPPIY ...evveeieiiiiiiiiiiiieeee et 78
L I €] (o101 To [T o U PP PRSPPI 79

6.5 Input and OUIPUL WING .. ..eeeeeiieiiiiiiiiee e 81
6.5.1  INPUEWIKNG .oeviiiieiiee e e e e e s et er e e e e e e e snnrrreeeeeas 81

6.5.2  OULPUL WINING 1eerieeeieiiiiieiee e e e s e e e e s s s s e e e e e e e s e ennrrneeeeees 84
6.5.2.1 Protective Circuit for Inductive Loads ..........ccceeeeviiiieiiiiiiineininenn, 84

6.5.2.2 Protective Circuit for Capacitive Loads...........cccccevviieeeiiiiierenninens. 86

6.6 Wiring the MIL CONNECION ........uuuiiiiiiiiiiiiiiiiiiiiieiaeiieeieeeereeeeeeneeeeeeenrennnennnes 87
6.7 Wiring the Terminal BIOCK...............uuuuuieuiiiiiiiiiiiiiiiiiiiiiiiiiieeeieeeeeeeneeeneeenees 89
6.8 Wiring the COM POIt.......uueiii i 91
6.8.1 TransmisSioN CabIes........coociiiiiiiiiii e 94

7. CommMUNICAtioON ......coveeeeiiiirrrees s s e 95
7.1 CommUNICAtION MOUES .....ceiiiiiiiiiiiiiiii it 96
7.1.1 Terminology in FPWIN Pro and FPWIN GR ..........oooiiiiiiiiiiiiiiieee, 96

7.1.2 MEWTOCOL-COM MaSLEITSIAVE ....ccceeiiiiiiiiiiiiiee e 96

7.1.3 Program Controlled CommUNICAtION ............cuveeiiiiaiiiiiiiieee e 97

A S = I O I o SRR 98

7.1.5 Modbus RTU MASLEI/SIAVE ........cuvieiiiiiiie e 99

7.2 Ports: Names and Principle Applications................uueeeiiiiiiiiiiiiiiiiiiinienne 100
721 TOOL PO 100

T7.2.2  COM PO i, 101

T7.2.3  USB PO i 102
7.2.3.1 Installing the USB DIiVer ..........coiiiiiiiiiiiiiieieee e 103

7.2.3.2 Communication with the Programming Tool.............cccccceiiiinnnnn 105

7.2.3.3 Reinstalling the USB DIiVEr ........cccoiiiiiiiiiiiiiiaieieeee e 106




Table of Contents

7.3  Communication SPECIfICALIONS ..........ceuvriiiiiiiiiiiiiiiii e 107
7.4  Communication ParametersS..........cccuuvriiiiiieiiiiiiieee e 110
7.4.1 Setting System Registers in PROG Mode ........ccccceveeeiviiiiiiieiieee i, 110

7.4.2 Changing Communication Mode in RUN MOde ...........coooecvveeeveeeeniinnns 112

7.5 MEWTOCOL-COM.. oottt ettt e e e e eeeananas 113
7.5.1 Operation Outline for MEWTOCOL-COM Slave...........cccuvvieeeeiennnnnnns 115

7.5.2 Command and Response FOrmMat .........cccceriiiiiiiiiiiiiieiiiiieiee e 116

7.5.3  COMMANGAS ....veieiiiiiiiee ettt snn e b e e nnneas 118

7.5.4 Setting Communication Parameters .......ccccccceecuvvireeeeeesiiicineeeeee e e s 119
7.5.4.1 FPO Compatibility MO .......ceevveeeiiiiiiiiiiieeee e 119

7.5.5 1:1 Slave COMMUNICALION .....oeerriiiriieiree e 120
7.5.5.1 1:1 Communication with @ COMPULEr...........ccoeciriieireeee e 121

7.5.5.2 1:1 Communication with GT Series Programmable Displays....... 122

7.5.6  1:N Slave COMMUNICALION.........utiiiiiiiieiitiee e 123

7.5.7 Sample Program for Master Communication .............ccccoecvveeeriiiverennnnn. 124

7.6 Program Controlled CoOmMmMUNICALION .........cooiiiiiiiiiiiiieee e 126
7.6.1 Setting Communication Parameters ........cccccceecvvieeeeeeeiiiiiirineeee e e e 127
7.6.1.1 FPO Compatibility MO .......ccevveeeiiiiiiiiiiieeee e 128

7.6.2 Sending data to external deViCeS.........cccceeeeeiiiiiiiiiieeece e 129

7.6.3 Receiving data from external deViCes ..........ccovvvciviieiieeeii e e e e 133

7.6.4  Data fOrMAL......ccooieiiiiiieiiei s 137

7.6.5 Flag Operation........cceeeciiiiciiiiieeie e e e e s s s e e e e e s s nne e e e e e s e eanes 138
7.6.5.1 Start Code: No-STX; End Code: CR.......coovviiiiiiiiiiiiieiiieee e, 139

7.6.5.2 Start Code: STX; ENd Code: ETX ...covvviiiiiiiieiieeiiee e 141

7.6.6  1:1 COMMUNICALION ...eviiiiiiiiiiiiiiee ettt 143
7.6.6.1 1:1 Communication with Micro-Imagechecker ..............ccoocuurneeeen. 143

7.6.7  1:N COMMUNICALION ....eeiiiiiiieiiiiiie ettt 149

7.6.8 Programming in FPO Compatibility Mode.............coociviiiiiiiiiie, 150

A A = K O X | 1 | P 151
7.7.1 Setting Communication Parameters ..........cccooverireenieeenneeseee e 152

7.7.2  LinK Area AlIOCALION. .......ceviiiiieiie e 154
7.7.2.1 Example for PLC lINK O....oooviiiiiiiiiiiiieiiieeee e 155

7.7.2.2 Example for PLC IINK L......ooiiiiiiiiiiiieiiieeeriieee e 156




Table of Contents

7.7.2.3 Partial Use of LiNK Areas. ..ot 157
7.7.2.4 Precautions for Allocating Link Areas ........ccccccoviiuiieieieiiiniininnnn. 159
7.7.3 Setting the Highest Station Number for a PLC LinK.........cccccccoeeiiiiinneen. 160
7.7.4 PLC Link 0 and 1 Allocation Setting...........ccccvvveeeeeee i 160
A T |7 (o g1 (o)1 T PP SEUUR: 161
7.7.6 PLC LinNk RESPONSE TIME ..eeiiiiiiiiiiiiieiee ettt e et e e e e e 163
7.7.6.1 Reducing Transmission Cycle TIMES.......ccccccveeviiiivrenereeeesiiiennne 165
7.7.6.2 Error Detection Time for Transmission Assurance Relays........... 166
7.8 Modbus RTU COMMUNICALION..........uuiiiiiiieeiiiiiiiiiiecee e 168
7.8.1 Setting Communication Parameters ...........cccuveeeeiieaiiniiiiiiieeee e 171
7.8.2 Sample Program for Master Communication..............cccuveeeereeeeniiiinnnen. 171
High-Speed Counter and Pulse Output........ccccccovrrrrennnnnn. 173
S TR0 R O AV =T V= 174
8.2 Function Specifications and Restrictions...........cccoooeevvviviiiiiii e, 176
8.2.1 High-Speed Counter FUNCLION..........ccceeveieeiiiiiieiee e e e e e e e 176
8.2.2  Pulse OULPUL FUNCHION........ocuuiiiiiiiiii et 177
8.2.3  PWM OUIPUL FUNCLION ....coiiiiiiiiiiiiiii et 179
8.2.4 Maximum Counting Speed and Output Frequency..........cccocoeeerriiieeeenne 179
8.3 High-Speed Counter FUNCHION .........cccuiiiiiiiiieie e 183
8.3.1 Count INPUL MOES........uiiieiii e a e e 183
8.3.2 Minimum Input Pulse Width ..........cccovviiiii e 184
8.3.3  1/O AllOCALION ...ttt 185
8.3.4 Instructions and System VariablesS............ccccvviieeeee i 186
8.3.4.1 Writing the High-Speed Counter Control Code..........cccccceeeeeiinnns 187
8.3.4.2 Writing and Reading the Elapsed Value for the High-Speed
(701U o1 =] S 190
8.3.4.3 F166_HighSpeedCounter_Set, Target Value Match ON.............. 190
8.3.4.4 F167_HighSpeedCounter_Reset, Target Value Match OFF........ 191
8.3.4.5 F178_HighSpeedCounter_Measure, Input Pulse Measurement.. 192
8.3.5  SampIe Programs ............ecoiiiiiiiiiiiieeea e 192
8.3.5.1 Positioning Operations with a Single-Speed Inverter ................... 193




Table of Contents

8.3.5.2 Positioning Operations with a Double-Speed Inverter .................. 194
8.4 Pulse OUtPUL FUNCLION.........uiiiiiiiiiii e 196
8.4.1 Pulse Output Methods and Position Control Modes ...........cccccceeveeeeennns 196
8.4.2  1/O AlIOCALION ....eeiiiiiiiiie et 199
8.4.3 Instructions and System Variables........cccccccovevcviiieieee e 200
8.4.3.1 Writing the Pulse Output Control Code...........ccccvvveeveeeeiiiiiieenen. 202
8.4.3.2 Writing and Reading the Elapsed Value of the Pulse Output........ 206
8.4.3.3 F166_PulseOutput_Set, Target Value Match ON...............ccccee.... 207
8.4.3.4 F167_PulseOutput Reset, Target Value Match OFF................... 208
8.4.3.5 F171_PulseOutput_Trapezoidal, Trapezoidal Control.................. 209

8.4.3.6 F171_PulseOutput_Jog_Positioning, JOG Operation and
POSILIONING ...eeeeiee ettt e e e e e s ae e e e e e e e aanes 210
8.4.3.7 F172_PulseOutput_Jog, JOG Operation.........cccccverreeeeeriiscunvvnnnns 212
8.4.3.8 F174_PulseOutput_DataTable, Data Table Control...................... 213
8.4.3.9 F175 PulseOutput_Linear, Linear Interpolation ..............cccvveeee... 214
8.4.3.10 F177_PulseOutput Home, Home Return.........ccccccvvveeeviiceninnnnn. 215
8.5 PWM OULPUL FUNCHION .....uiiiiiiiiiiiiiiiii e 216
8.5.1 PWM OUIPUL FUNCLION .....euiiieiiiiieeiiee et 216
9. Security FUNCtions.........ccooiiieciiiimiicc s 219
9.1 Security FUNCHON TYPES.....uuiiiiiieiiiiiiiiiei e 220
9.2  Security Settings in FPWIN Pro ... 221
1S J072 M U o1 (o 7= T I = £ 1=Tox 1o o S SO 221
9.2.2 PLC Protection (Password Protection)...........cccccvueeveeeeiiiiiciieeneeeee s 222
9.3 FP MemMOrY LOAAET ... ..ottt 223
9.3.1  UPIOAd ProteCHON.....ciiiiii ittt 223
9.3.2 Download ProteCtioN ............eueiiiiiaiiiiiieeee e 224
10. Other Functions..........cco 227
10.1 F-ROM Backup (P13_EPWT) .ottt 228

10



Table of Contents

11.

12.

10.2 SAMPING TrACE.. ... 229
10.3 Input TiMe CONSIANTS.......cceuiiiii i e e e e e eeees 230
Troubleshooting ... 231
11.1 LED Display for Status Condition .............ccccccvvvvvvieiiiiiiiiiiiieiieeeeeeeeeeeee, 232
11.2 OPEration ON EITOX .......uuiiiiiieie ittt e e 233
11.3 ERROR/ALARM LED is Flashing .......cccoovveiiiiiiiiiiiiiiiiiiiieiiieeieeeeeeee 234
11.4 ERROR/ALARM LED iS ON ...coiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee e 235
11.5 AILLEDS @re OFF ... ...ttt 236
11.6 Diagnosing Output MalfunClioN.............coiiiiiimiiiiiieeeee e 237
11.7 Password Protection Error MEeSSAQge ......cvvveeeviveiiiiiiieeeeeeeeeiiii s e eeeeeeeennns 238
11.8 PROG Mode does not Change to RUN .........covvvvviiviiiiiiiiiiieeiieeeeeeeeeee, 239
APPENAIX ... 241
12.1 SPECITICALIONS. ....cciiiiiiiiiii et e e e e 242
12.1.1 General SPeCIfiCAtIONS .......ccoi it 242
12.1.2 Performance SpecifiCations ... 243
12.1.3 Communication SPeCIfiCatiONS..........cccooviiiiiieeiee e 245
12.1.4 Current CONSUMPLION ....vviieeeiicciiiie e ee e e e e e e e e s s e e e e e e e sanrr e eeeeas 247
12.1.5 1/O AlIOCALION .....vveieee ittt et e et e e e st e e e s snbeeeeeanes 248
12.2 DIMENSIONS ...eiiiiiieiiiiitite ettt e e e e sttt et e e e e e e e e e e e e e s s bt baeeeeeeeeeeaanne 250
12.2.1 C10/C14 CPU (Terminal BIOCK) ........ccoviiiuiiiiiiiiie e 250
12.2.2 C16 CPU (MIL CONNECION) ...eeeiiiiiiieiiiiie ettt ettt 251
12.2.3 C32 CPU (MIL CONNECION) ...iiiiieiieee ettt e e e e 253
12.2.4 Power SUPPIY UNIt.....oeiiee e 254
12.2.5 1O LINK UNIE.ciiiiiiii et e e 254
12.2.6 USING DIN RaIIS ...ttt e e 255

11



Table of Contents

13.

12.3 Relays and Memory Areas for FPOR...........cccuviiiiiiiiiiiiiieee e 256
i S (=] T R =T 151 (= 258
12.4.1 Precautions When Setting System RegiSters .......ccccccovvvcvvvieereeeeeniiinnns 258
12.4.2 Types of System REQISIEIS ....c.ccoiviiiiiiiiiiee e 258
12.4.3 Checking and Changing System RegiSters..........cccceviiiieeiiniieeeniiieeens 259
12.4.4 Table of SyStem REQISLErS .......coiiiiiiiiiiiiiiie et 259
D2 ST = (o] g @o o (=1 P 266
12.5.1 Error Codes EL 10 E8 ......coviiiiiiiiiiiiiie et 266
12.5.2 Self-DiagnostiC Error Codes.........ooiviiiiiiieeeii it eeitireee e 267
12.5.3 MEWTOCOL-COM EITor COUES ......ccvvreriiieiiieeitiiessieeesieeeneeesieeesiaee e 267
12.6 MEWTOCOL-COM Communication Commands ............ccccceeeeeerrinnnnnnn 269
12.7 DAl LY POS . oeiiieeitiiie ettt ettt e et e et aaaaaaae 270
12.7.1 Elementary data tyPeS.......uuueieiiaaiiiiiiieie et 270
12.7.2 GENENIC data tYPES oot a e e 270
12.8 Hexadecimal/Binary/BCD...........couuiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeee 272
D2 NS O | N @ o [ PP 273
Lo 1= Ut 275

12



Chapter 1

Safety Measures



Safety Measures

1.1 Safety Measures

Operating environment
After installing the unit, make sure to use it within the range of the general specifications:

Ambient temperature: 0°C—+55°C
Ambient humidity: 10%—-95% RH (at 25°C non-condensing)
Pollution level: 2
Do not use the unit in the following environments:
Direct sunlight
Sudden temperature changes causing condensation
Inflammable or corrosive gases
Excessive airborne dust, metal particles or salts

Benzine, paint thinner, alcohol or other organic solvents or strong alkaline
solutions such as ammonia or caustic soda

Direct vibration, shock or direct drop of water

Influence from power transmission lines, high voltage equipment, power cables,
power equipment, radio transmitters, or any other equipment that would generate
high switching surges. Maintain at least 100mm of space between these devices
and the unit.

Static electricity

Before touching the unit or equipment, always touch some grounded metal to
discharge any static electricity you may have generated (especially in dry locations).
The discharge of static electricity can damage parts and equipment.

Protection of power supply

Use a twisted power supply wire.

Isolate the wiring systems to the CPU, input/output devices, and mechanical power
apparatus.

An insulated power supply with an internal protective circuit should be used
(FPO-PSA2 or FP-PS24-050). The power supply for the CPU is a non-insulated circuit,
so if an incorrect voltage is directly applied, the internal circuit may be damaged or
destroyed.

If using a power supply device without an internal protective circuit, always make sure
power is supplied to the unit through a protective element such as a fuse.

Be sure to supply power to a CPU and an expansion unit from the same power supply,
and turn the power on and off simultaneously for both.

Power supply sequence

Make sure the power supply of the CPU turns off before the power supply for input
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Safety Measures

and output. If the power supply for input and output is turned off first, the CPU will
detect the input fluctuations and may begin an unexpected operation.

Before turning on the power
When turning on the power for the first time, be sure to take the precautions given below.

e During installation, check that there are no scraps of wiring, particularly conductive
fragments, adhering to the unit.

o Verify that the power supply wiring, 1/0O wiring, and power supply voltage are all
correct.

o Sufficiently tighten the installation and terminal screws.

e Set the mode selector to PROG mode.

Before entering a program
Be sure to clear any existing program before entering a new program.

L.—
Pl ¢ Procedure
3.~

1. Online — Online Mode
2. Online — Clear Program and Reset System Register

3. Choose [OK] in the confirmation dialog box

Request concerning program storage
To prevent the accidental loss of programs, the user should consider the following measures:

e Backing up programs: To avoid accidentally losing programs, destroying files, or
overwriting the contents of a file, documents should be printed out and then saved.

e Specifying the password carefully: The password setting is designed to avoid
programs being accidentally overwritten. If the password is forgotten, however, it will
be impossible to overwrite the program even if you want to. Also, if a password is
forcibly bypassed, the program is deleted. Therefore, please note the password in a
safe location.
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Overview

2.1 Features

The FPOR is an ultra compact PLC (programmable logic controller) with high-speed
processing capabilities and a large memory capacity. The controller uses the comprehensive
FP instruction set and is programmed with FPWIN Pro or FPWIN GR. With FPWIN Pro,
programming according to IEC 61131-3 is possible.

USB 2.0 TOOL port (see page 102)

The TOOL port supports USB2.0 full speed and enables ultra high-speed communication with
programming tools. Since large programs with up to 32k steps can now be downloaded in as
fast as 5s, the USB port enables more efficient program development.

Separate large-capacity comment memory

The unit's comment memory area is separate from the program area, and can store 1/O
comments for 100 000 points. Program management and maintenance is easy. Thanks to the
separate comment area, programs can now be developed without concern for comment
memory capacity.

Positioning control using high-speed counter and pulse output (see page 176)
A high-speed counter and a pulse output function are provided as standard features.

e Target speed change

ﬁ?

e JOG operation

( C:) ®
 of

e Decelerated stop

@ Target speed change

JOG operation

(®©@ Total movement amount [pulses]
(® Position control trigger input

@ @ Trigger for decelerated stop

@ Total movement amount [pulses]

of
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¢ Individual setting for
acceleration/deceleration time (@ Acceleration time

(@ Deceleration time

< . < .
- > - >

O] ®

Additional unit with battery free backup function (F32 type) (see page 43)

The F32 type offers a battery-free automatic backup function for all operation memories
(internal relays, data registers, timers/counters). Maintainability has been significantly
improved, as there is no need to change a battery.

Full range of communication functions (see page 95)
e PLC Link (supports MEWNET-WO0)

e MEWTOCOL-COM Master/Slave
¢ MODBUS RTU Master/Slave

e Program controlled communication via TOOL or COM port

Extended online editing functions

Additional functions now ensure that programs can be corrected without stopping the system.
The online edit mode is no longer limited to 512 steps. Instead, entire programs can be
downloaded to the program memory during RUN mode. Project information is written to the
comment memory. Please refer to the FPWIN Pro online help for detailed information.

Enhanced security (see page 219)

The FPOR supports 8-digit passwords (alphanumeric), and offers an upload protection
function as well as security functions for the FP Memory Loader.

FPO compatibility (see page 26)
The FPO compatibility mode enables programs that have been used on an existing FPO to be
activated on the FPOR with no further modifications. Also, since both units have an identical

shape and terminal layout, there is no need to check the installation space or change the
wiring.
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2.2 Unit Types

The following units are available for the FPOR:

221 CPU

16k types (program capacity: 16k steps)

Type Ir‘llcl;n;;gfr:t:f” SPS'\;v;ry Input Output Connection | COM port | Product no.
— AFPORC10RS
C10 |10 (6/4) RS232C | AFPORC10CRS
Relay: 2A Terminal block RS485 AFPORCIOMRS
— AFPORC14RS
C14 |14 (8/6) RS232C | AFPORC14CRS
o4V DG RS485 | AFPORC14MRS
24VDC | 2COM (TIIIGF‘,”,\T)'SE”Z A — AFPORC16T
(T;il”;)i:sg?; A — AFPORC16P
C16 |16 (8/8) Transistor MIL connector | Rs232C | AFPORC16CT
(NPN): 0.2A RS485 | AFPORC16MT
Transistor RS232C | AFPORC16CP
(PNP): 0.2A RS485 | AFPORC16MP

1

Total number (input points/output points)
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32k types (program capacity: 32k steps)

Number of [Power .
Type /O points 1) supply Input Output Connection | COM port [ Product no.
Transistor
(NPN): 0.2A — AFPORC32T
Transistor
(PNP): 0.2A — AFPORC32P
c32 Transistor RS232C | AFPORC32CT
(NPN): 0.2A RS485 |AFPORC32MT
Transistor RS232C | AFPORC32CP
savpc | (PNP):02A RS485 | AFPORC32MP
32 (16/16) 24V DC ;l‘e(?r(zil\r/]lal Transistor MIL connector RS232C | AEPORT32CT
132 (NPN): 0.2A RS485 | AFPORT32MT
(built-in
battery) Transistor RS232C | AFPORT32CP
(PNP): 0.2A RS485 | AFPORT32MP
Transistor RS232C AFPORF32CT
F32 (NPN): 0.2A RS485 | AFPORF32MT
(built-in
FRAM) Transistor RS232C | AFPORF32CP
(PNP): 0.2A RS485 | AFPORF32MP
Y Total number (input points/output points)
2.2.2 FPO/FPOR I/O Expansion Units
Number of Power .
Type /O points supply Input Output Connection | Product no.
24V DC
8 (8/-) - +COM terminal |~ MIL connector FPOR-E8X
24V DC . .
8 (4/4) 24V DC +COM terminal Relay: 2A Terminal block | FPOR-E8RS
Expansion
unit E8 8 (-/8) 24V DC - Relay: 2A Terminal block | FPOR-E8YRS
Transistor
8 (-/8) - - (NPN): 0.3A MIL connector FPOR-E8SYT
Transistor
8 (-/8) - - (PNP): 0.3A MIL connector FPOR-E8YP
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Number of Power .
Type 10 points supply Input Output Connection | Product no.
24V DC
16 (16/-) - +COM terminal |~ MIL connector | FPOR-E16X
24V DC . .
16 (8/8) 24V DC +COM terminal Relay: 2A Terminal block | FPOR-E16RS
24V DC Transistor:
Expansion 16 (8/8) - +COM terminal | (NPN) 0.3A MIL connector | FPOR-E16T
unit E16 24V DC T ist
ransistor:
16 (8/8) - +COM terminal | (PNP) 0.3A MIL connector | FPOR-E16P
Transistor:
16 (-/16) - - (NPN) 0.3A MIL connector | FPOR-E16YT
16 (-/16) - - (Tgil’:f)'sgogg MIL connector | FPOR-E16YP
24V DC Transistor:
Expansion 32 (16/16) - +COM terminal | (NPN) 0.3A MIL connector | FPOR-E32T
unit E32 24V DC Transistor:
32 (16/16) - +COM terminal | (PNP) 0.3A MIL connector | FPOR-E32P
2.2.3 FPO Intelligent Units
Type Specifications Product no. | Manual
. Thermocouple types: K, J, T, R (Resolution 0.1°C) FPO-TC4
FPO thermocouple unit - ARCT1F366
Thermocouple types: K, J, T, R (Resolution 0.1°C) FPO-TCS8
No. of input channels: 2
Input range (Resolution 1/4000):
e \oltage: 0-5V, -10-+10V
e Current: 0-20mA
FPO analog I/O unit FPO-A21 ARCT1F390
No. of output channels: 1
Output range (Resolution 1/4000):
e \Voltage: -10—+10V
e Current: 0-20mA
No. of input channels: 8
Input range (Resolution 1/4000):
FPO A/D conversion unit FPO-A80 ARCT1F321
e Voltage: 0-5V, -10-+10V, -100-100mV
e Current: 0-20mA
No. of output channels: 4
) FP0O-A04V
. .| Output range (Resolution 1/4000):
FPO D/A conversion unit ARCT1F382
e Voltage: -10—+10V
FPO-A04l
e Current: 4-20mA
. Pt100, Pt1000, Ni1000
FPO RTD unit . . . . FPO-RTD6 ARCT1F445
Resolution: 0.1°C/0.01°C (depending on switch setting)
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2.2.4 FP Series Link Units

e o Power |Product
Type Specifications supply | no. Manual
FPO I/0 link unit | DéSigned to make the FPO function as a MEWNET-F | 5/ b | EpojoL | This manual
slave unit (remote 1/O system).
RS485 adapter for connecting PLC and host via C-NET
g;”‘(f;:‘l’,%”;‘fge) using MEWTOCOL-COM. Supplied with a 30cm FPO | — -
TOOL port cable. A power supply is not required.
C-NET ad 100— ARCT1F96
i adapter RS485 adapter for connecting PLC and host via C-NET | o240y AC
(for computer -
. using MEWTOCOL-COM.
side) 24vDC |-
Designed to connect FP series PLCs to the Ethernet, to
FP Web-Server2 | . e-mails, and present PLC data as HTML pages. | FP-WEB2 | ARCT1FA446
2.2.5 Power Supply Unit
Product name Specifications Product no.
Input voltage: 85-265V AC
FPO power supply FPO-PSA2

Max. output current: 0.7A (24V DC)

FP power supply

Input voltage: 85-265V AC
Max. output current: 2.1A (24V DC)

FP-PS24-050E

2.2.6 Accessories

Name Description Product no.
AFP0521D
10-pin MIL wire-press socket on one Cable length: 1m | AFPO521BLUED
1/0 cable side, 2 pieces (blue, white, or AFP0521COLD
multi-colored) AFP0523D
Cable length: 3m
AFP0523BLUED
Maintenance part (packed with .
FPO power supply cable FPO/FPOR expansion units) Cable length: Im | AFP0581
FPOR/FPX power supply cable | Maintenance part (packed with CPU) Cable length: 1m AFPG805
. Terminal block socket;
Phoenix connector (2 pcs) maintenance parts (packed with relay output type) AFP0802
40-pin MIL wire-press socket;
Connector set maintenance parts (packed with I/O expansion unit); 2 pieces AFP2801
10-pin MIL wire-press socket;
MIL connector (2 pcs) maintenance parts (packed with transistor output type) AFP08O7
Pressure connection tool For wiring transistor output type connections AXY5200FP
z%ops‘:'sr)n type mounting plate For vertical mounting of FPO/FPOR expansion units AFP0803
zLas.t)type mounting plate (10 For horizontal mounting of the CPU AFP0804
) . Data clear type AFP8670
FP Memory Loader For reading/writing programs from/to PLC
Data hold type AFP8671
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2.3 Restrictions on Unit Combinations

By adding expansion units, the number of I/O points can be increased. However, the
maximum number of expansion units per CPU is limited.

A maximum of three expansion units can be connected on the right side of the FPOR CPU,
these expansion units being either /O expansion units or intelligent units. A combination of
relay output types and transistor output types is also possible.

o j=m} - = |=m|
g B B X
g g g g
| s|(<8 B | e g
g H “g aslfl|=alfle8 H “8
B °H g g
g <8 B <8
g % %
i R A2 R
g zall=z 18 zallez 8 zall=z I8
=l ool aoll||an olfe
8 2% iza aelllas E : Z;E
| <H H <H
m
tJ
ju = |=m} |=m= |=m]
@ @ ©)]
FPOR CPU
Maximum expansion: 3 units
@ Expansion unit 1
@ Expansion unit 2
@ Expansion unit 3
Maximum number of I/O points
CPU CPU Using expansion units of same output Using transistor type expansion
type type units
C10 10 58 106
C14 14 62 110
C16 16 112 112
C32
T32 32 128 128
F32

o Install the FP0O thermocouple unit to the right of other expansion units. If it
is installed on the left side, overall precision will deteriorate. For details,
refer to the FP0O thermocouple unit manual.

o Install the FP0O RTD unit to the right of the other expansion units.
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2.4 Programming Tools

® Programming software

You can use the following programming software to
program the FPOR:

e FPWIN Pro Version 6 or later

¢ FPWIN GR Version 2 or later

FP Memory Loader (AFP8670/AFP8671) to transfer
programs and system registers can also be used.

You can connect your PC to the FPOR with an RS232C
programming cable or via the USB port.

® PC connection cable:

RS232C programming cable

@ A type (male), PC side
@ | 5-pin Mini-B type (male), PLC side

Connector Description Product no.
9-pin Sub-D to 5-pin Mini-DIN (round) Programming cable for FP and GT series AFC8513D
USB cable
Cable type Length Product no.
USB 2.0 (or 1.1) AB type 2m CABMINIUSB5D
I

—gHE= o | T2

@

®

Instead of Panasonic's USB cable any commercial USB cable meeting the above
specifications may be used. The maximum permissible cable length is 5m.
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2.5 FP0 Program Compatibility

Programs from the existing FPO can only be used on the FPOR, if they:
1. conform to FPOR specifications, or

2. are executed in FPO compatibility mode

Using programs that conform to FPOR specifications

This allows you to make maximum use of FPOR performance and functions. However, the
following modifications to the FPO program must be made before downloading the program to
the PLC:

1. Change the PLC type from FPO to FPOR using the programming software.

2. Since the system registers will be initialized when the PLC type is changed,
reconfigure the system registers if necessary.

3. Modify the programs according to the FPOR specifications if necessary.

Executing programs in FP0 compatibility mode

The FP0O compatibility mode allows you to use existing FPO programs as they stand. With a
few exceptions, the same specifications apply as for the FPO.

To enter the FPO compatibility mode, use your programming tool to download the FPO
program. A confirmation message will appear, and the mode will automatically change to the
FPO compatibility mode. The FPO program may either have been uploaded from an FPO or it
may have been created on an FPOR in FPO mode (PLC type is FPO0).

The FPO compatibility mode is supported by FPWIN Pro V6.10 or higher, and FPWIN GR
V2.80 or higher.

Due to the FPOR's higher operation speed, the scan time in FP0 compatibility
mode may be shorter than the original FP0 scan time. If you require a scan time
close to the original conditions, set a constant scan time in the system
registers or add a dummy program, e.g. a loop operation, to increase the scan
time.

For an FPO program to be able to run in FPO compatibility mode, the PLC types (C10, C14,
C16, C32, and T32) must match exactly. FPO compatibility mode is not available for the F32
type FPOR.

In most respects, the FPO programs do not need to be modified to be executable in FPO
compatibility mode. Please note, however, the following differences between the
specifications, and change the programs as necessary:

1. P13_EPWT, EEPROM write instruction

The execution times for this instruction will vary, depending on the number of write
blocks.
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No. of write blocks (words) | FP0 [ms] | FPO compatibility mode [ms]
1 (64) ~5 ~100
2 (128) ~10 ~100
4 (256) ~20 ~100
8 (512) ~40 ~100
16 (1024) ~80 ~100
32 (2048) ~160 ~100
33 (2112) ~165 ~200
41 (2624) ~205 ~200
64 (4096) ~320 ~200
96 (6144) ~480 ~300
256 (16320) ~800 ~800

2. F170_PulseOQutput PWM, PWM output instruction
The frequency settings differ. In particular, the setting for the low-frequency band

3.

4.

cannot be defined.

FPO FP0 compatibility mode
K |Frequency [Hz] | Period [ms] | Frequency [Hz] | Period [ms]
8 (0.15 6666.7
7 103 3333.3
6 (0.6 1666.7 Cannot be specified (error occurs)
5 |12 833.3
4 (24 416.7
3 |48 208.3 6 166.7
2 (95 105.3 10 100
1 |19 52.6 20 50
0 (38 26.3 40 25
16 | 100 10.0 100 10
15| 200 5.0 200 5
14 | 400 25 400 2.5
13 [ 500 2.0 500 2
12| 714 1.4 750 1.3
11| 1000 1.0 1000 1

Data size differs for elapsed value and target value

FPO: 24 bits

FPO compatibility mode: 32 bits

F144 TRNS, serial data communication

When sending data, note the following differences:
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Item FPO FPO compatibility mode
The send buffer stores the number of | The number of bytes to be sent remains
Send buffer bytes to be sent. This number is unchanged during transmission. After
processing decremented after every 1-byte transmission has been completed, 0 is written
transmission. to the send buffer.
Restrictions on the
number of bytes to [ None 2048 bytes
be sent

F169 PulseOutput_Jog, JOG operation
There are two differences between the FPO and the FPOR specifications:

Count mode: The FPOR does not support the "no counting"” setting. Instead,
incremental counting is performed with the FPO pulse output instructions set to "no
counting".

Pulse width specification: In the FPO compatibility mode, the duty ratio is fixed at 25%.
Differing settings in the FPO programs will be ignored.

F168_PulseOutput_Home, Home return

In FPO compatibility mode, the elapsed value is counted during home return
operations. With the FPO, the elapsed value is indefinite. In both cases, the elapsed
value will be reset to 0 when home return has been completed.

Real number calculation process

Since the accuracy of real number calculation has been improved, the calculation
results obtained in the FPO compatibility mode may differ from the results obtained in
the existing FPO program.

If the secondary battery installed in the T32 type is out of charge, the next power-on
process will be different:

FPO: The value in the hold area of the data memory will be unstable.

FPO compatibility mode: The value in the hold area of the data memory will be cleared
to 0.

The sampling trace function is not available in FPO compatibility mode.
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3.1 Parts and Functions CPU

C10/C14 C16 C32/T32/F32
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Front view
Right side view
Left side view
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® @

® Operation status LEDs
Display the current operation mode or the occurrence of an error.
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LED

Description

RUN (green)

Lights when in RUN mode and indicates that the program is being executed.

Flashes during forced input/output (RUN and PROG. LEDs flash alternately).

PROG. (green)

Lights when in PROG mode and indicates that operation has stopped.

Flashes during forced input/output (RUN and PROG. LEDs flash alternately).

ERROR/ALARM
(red)

Flashes when an error is detected by the self-diagnostic function (ERROR).

Lights if a hardware error occurs, or if operation slows because of the program, and the
watchdog timer is activated (ALARM).

® Operation mode selector
Used to change the operation mode of the PLC.

Switch position

Operation mode

RUN (upward)

Sets RUN mode. The program is executed and operation begins.

PROG.
(downward)

Sets PROG mode. Operation stops. In this mode, programming via the TOOL port is
possible.

When performing remote switching with the programming tool, the position of the operation mode selector and the

actual operation mode may differ. Verify the mode with the operation status LED. Otherwise, restart the FPOR and set
the operation mode using the operation mode selector.

® USB port (5-pin Mini-B type)
Used to connect a programming tool.
Panasonic's USB cable CABMINIUSB5D or a commercial USB2.0 AB type cable can be

used.

00000000 000

]

00
i
Co
s

To use the USB port, you must install the USB driver (see page 102).

® TOOL port (RS232C)
Used to connect a programming tool.

A commercial 5-pin mini DIN connector is used for the TOOL port on the CPU.

Pin no. [Signal name Abbreviation Signal direction

1 Signal Ground SG -

2 Send Data SD CPU — External device
3 Receive Data RD CPU « External device
4 (Not used) - -

5 +5V +5V CPU — External device

The factory settings are shown below. They can be changed in the system registers.
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Communication parameter Factory settings
Baud rate 9600Dbit/s

Data length 8

Parity Odd

Stop bit 1bit

Set the station number for the TOOL port in the TOOL port setting area of the system
registers.

® Input connector

® Input status LEDs
@) Output connector
Output status LEDs

® Power supply connector (24V DC)
Use the power supply cable provided. Product no.: AFPG805

@ cOoM port (RS232C or RS485)
Used to enable communication with external devices, e.g. a programmable display.

@) Expansion hook

Used to secure an expansion unit. The hook is also used for installation on the flat type
mounting plate (part no. AFP0804).

@ connector for FPO/FPOR expansion units

Connects an FPO/FPOR expansion unit to the internal circuit. The connector is located under
the seal.

® DIN rail attachment lever

Used for easy attachment to a DIN rail. The lever is also used for installation on a slim type
mounting plate. See "Using Optional Mounting Plates" on page 71.

32



CPU Types

3.2 Input Specifications, CPU

The input specifications below apply to all FPOR CPU types.

Input points per common

Item Description
Insulation method Optical coupler
Rated input voltage 24V DC
Operating voltage range 21.6-26.4vV DC
Rated input current ~2.6mA

C10: 6

C14, C16: 8

C32,T32, F32: 16

(Either the positive or negative pole of the input power supply can be
connected to the common terminal.)

Min. ON voltage/min. ON current

19.2V DC/2mA

Max. OFF voltage/max. OFF current

2.4V DC/1.2mA

Input impedance

9.1kQ

Response |FALSE — TRUE

time TRUE —> FALSE

<20us (see note)
An input time constant (0.1ms—64ms) can be set using the system registers.

Operation mode indicator

LEDs

This specification applies when the rated input voltage is 24V DC and the

temperature is 25°C.

Limitations on the number of input points that are TRUE simultaneously

Keep the number of input points per common which are simultaneously TRUE within the
following range as determined by the ambient temperature.

[T32]

16 3 /(
2

" 4243 55

Ambient temperature [°C]

Number of input points per common which are simultaneously TRUE

At 24V DC

olol|”

At 26.4V DC
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Internal circuit diagram

COM

@ | Internal circuit
R119.1kQ
R2 | 1kQ
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3.3 Output Specifications, CPU

Transistor types

These output specifications apply to the CPU types C32 and C28.

9

Description

NPN PNP

Insulation method

Optical coupler

Output type Open collector
Rated load voltage 5V DC-24V DC 24V DC
Operating load voltage range 4.75-26.4V DC 21.6-26.4V DC
Max. load current 0.2A
Output points per common c16:8
C32,T32, F32: 16
OFF state leakage current <1pA
ON state voltage drop <0.2v DC

Response time

FALSE —» TRUE

<20us (Load current: >5mA)
<0.1ms (Load current: >0.5mA)

TRUE — FALSE

<40us (Load current: >5mA)

<0.2ms (Load current: >0.5mA)

Voltage 21.6-26.4V DC
E:ﬁ:ﬁ'c'ﬁwuﬁr supply for driving C16: <30mA C16:<35mA
(+ and - terminals) Current C32, 132, F32: C32,T32, F32:
<60mA <70mA
Surge absorber Zener diode
Operation mode indicator LEDs

Limitations on the number of output points that are TRUE simultaneously

Keep the number of output points per common which are simultaneously TRUE within the
following range as determined by the ambient temperature.

[T32]
16

-

< 4243 55

Ambient temperature [°C]

Number of output points per common which are simultaneously TRUE

X

y

(| At24v DC
®

At 26.4V DC
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Internal circuit diagram

~
=]

I 5~24V DC

®

2

N

VvV DC

T 24vDC

@ Internal circuit @ Load
@ Output circuit @ External power supply
@ Output indicator LED @ Load power supply
@ Output
[PNP]
r—-————-——-— - - - - - - |
I ® I
| M =
[ |
| |
| ] |
I U

© a7
| 1L ]
| |
o|E=)|elk |
| |
I L1 A

N
| |
| |
. ____
@ Internal circuit @ Load
@ Output circuit @ External power supply
@ Output indicator LED @ Load power supply
@ Output
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Relay types (C10/C14)

Item

Description

Output type

1a output

Nominal switching capacity
(resistive load)

2A 250V AC, 2A 30V DC (<4.5A/common)

. C10: 2+1+1
Output points per common
Cl4: 4+1+1
i FALSE —» TRUE |[~10ms
Response time
TRUE —» FALSE |=~8ms

Mechanical lifetime

>20 000 000 operations (switching frequency: 180 operations/min)

Electrical lifetime

>100 000 operations (switching frequency at nominal switching capacity:
20 operations/min)

Surge absorber

Operation mode indicator

LEDs

Internal circuit diagram

________________________

©) | Internal circuit
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3.4 Terminal Layout

341 C10CPU

C10RS, C10CRS, C10RM, C10CRM

X0-5 X0
X0 /
X1 —o o—e

X2 —o o—e =g
X3 —o o—e =g
X4 —o o—e %
X5 —o o—e =
(NC) =
(NC) =
COM——#——

L
Y0

YO0-3

o] /
Y1 L

(NC) =
(NC) - =
coM—{ @] %
Y2 1L (=
cCoM—{@ | =
Y3 L]

coM—{ @] |

(The above illustration is the terminal block type.)

Input
Output

@ Power supply

38



CPU Types

342 C14CPU

C14RS, C14CRS, C14RM, C14CRM

.

X0-7
X0 /
X1 o o—e i
X2 —o o—e h=(
X3 |—o o—e =gl
X4 —o o—e %
X5 —0 o—e =
X6 —o o—=e =
X7 —o o—e =
COM——#—— o

(S B

Yo
Y0-5 /
YO ]
Y1 L] =

== =
Y2 L] =
Y3 (L] %
cimami|-
o | =

COM
Y5 L] | =
COM (@]

(The above illustration is the terminal block type.)
Input

Output

6 Power supply
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343 C16CPU

C16T, C16CT

|
-

YO0-7
L 2{vo[ V1 L]
L] Y2 |Vv3 L]
(L Y4 | Y5 (L
L Y6 | Y7 m
&) —f

The COM terminals of the input circuits are connected internally.

Input @ Connector front view
Output

C16P, C16CP

L
I

The COM terminals of the input circuits are connected internally.

Input @ | connector front view
Output
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344 C32CPU

C32T, C32CT, T32CT, F32CT

X0-7 X8-F
32X [ X1 —G 30— 65 o-—2[X8[ X9 —=5
X2 [ X3|—o 0 00— XA|XB
5 o0—{X4 | X5 —0 0— 6—5 0— XC|XD—0 O
5 0—{X6|[X7T—0 0—e 65 00— XE|XF—0 O
com[coM|-e— ¢ ] com|com
I [
Y0-7 Y8-F
o [L}2[Vo[Yi—{L}+— e—{L>V8[Y9
o— L —{Y2[Y3I—{L}—o e—{L}—{YA|YB
—{LI—{Y4|Y5—{L|I—9 6—LFI—YC|YD
—{L|—Y6|[Y?T—L}—o e—{L| |YE|YF I
+ — I + _
16 7—l‘ (RN T ©)
The (+) terminals as well as the (-) terminals of the output circuits are connected internally.
Input
Output
@ Connector front view

C32P, C32CP, T32CP, F32CP

X0-7 X8-F xQ [
G5 0> X8| X9 —0o O
»— G0 0 XA | XB
XC | XD

X2 | X3 —0 O0—4
X4 | X5 —0 o—4
|

-

X6 | X7

COM[COM T ‘EJ CoM|coM
— L]

Y0-7 Y8-F

YO [ Y1 Y8 [ Y9
Y2 Y3 YA | YB
Y4 Y5 YC YD
Y6 | Y7 YE | YF

GIIE) etelo
The (+) terminals as well as the (-) terminals of the output circuits are connected internally.

Input
Output

@ Connector front view

YO
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3.5 Backup and Clock/Calendar Functions

The FPOR-T32 CPU is equipped with a secondary battery (charging type). This battery makes
it possible to use:

e additional hold areas for data registers or other data

e the clock/calendar function

The FPOR-F32 CPU has a built-in FRAM, which allows saving all data without a backup
battery. The FPOR-F32 type does not offer a clock/calendar function.

Charging the battery

The built-in backup battery is not charged when the unit is shipped. Charge the battery
sufficiently before use.

Charging time for full charge: 72 hours (at an ambient temperature of 25°C)
The battery will be charged automatically when the DC power is supplied to the CPU.

The number of days the backup battery remains effective (backup time) depends on the
charging time. If the battery has been fully charged (72 hours at an ambient temperature of
25°C), the battery will function for approx. 50 days.

y
50 L 100%

809
40 + :
304 60%

20%
10 4
—— | |
0 8 16 24 48 2 X

x

Charging time (hours)

y | Backup time (days at 25°C)
The backup time will vary according to the ambient temperature when the battery is charged.

Ambient temperature when charged | Backup time
70°C ~14 days
-20°C ~25 days

Predicted life of built-in backup battery

The life of the built-in backup battery varies depending on the ambient temperature while the
CPU is on (energized).

The temperature when the CPU is off (not powered) has little influence on the
battery life.
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Ambient temperature | Lifetime of built-in backup battery
55°C ~430 days (~1 year)

45°C ~1200 days (=3 years)

40°C ~2100 days (=6 years)

35°C ~3300 days (=9 years)

<34°C ~10 years

The built-in backup battery cannot be replaced.

Precision of clock/calendar
Ambient temperature | Error

0°C <104s/month
25°C <51s/month
55°C <155s/month

3.5.1 Backup Function

Additional hold areas which will be saved with a backup battery (FPOR-T32) or with the built-in
FRAM (FPOR-F32) can be specified for the following memory areas:

e Timers/Counter (T/C)

e Internal relays (R)

e Data registers (DT)

e Step ladders
Programs and system register settings will be held in the internal ROM regardless of the
built-in backup battery.

Specifying hold areas

If no settings are made in system registers 6 to 14, the default address ranges will be saved
when the PLC is turned off. To save additional hold areas, follow the procedure below.

1.

el ¢ Procedure
3.—

1. Double-click "PLC" in the navigator
2. Double-click "System Registers"

3. Double-click "Hold On/Off"
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VY,

m ¢ CAUTION

If the battery is empty and additional hold areas have been defined, the
hold/non-hold operation becomes unstable. The data value will become
indefinite. It is cleared to 0 the next time the power is turned on.

Do not forget to monitor the battery status or to reset the hold areas to the
default values if no battery is used.

An empty battery status is indicated by the following:

e Special internal relays R9005 and R9006 will turn to TRUE if the battery voltage
drops. The relays can be evaluated using the system variables
sys_blsBatteryErrorHold and sys_blsBatteryErrorNonHold.

e The ERROR/ALARM LED will flash if the battery voltage drops.

We recommend adding a program for clearing the data to 0 when the values in the hold areas
become indefinite.

3.5.2 Clock/Calendar Function

As the initial clock/calendar values are unstable, write the values using a programming tool.

3.5.2.1 Memory Area for Clock/Calendar Function

With the clock/calendar function, clock and calendar data stored in special data registers
DT90053 to DT90057 can be read and used in sequence programs. To access special data
registers and special internal relays, use the PLC-independent system variables.

®: Available

Special data FPWIN Pro . .
register system variable Upper byte Lower byte Reading | Writing
. Hour data Minute data
DT90053 sys_w_RTC_HourMin 1640016423 1640016459 o -
. Minute data Second data

DT90054 sys_w_RTC_MinSec 16#00—16459 16#00—16459 [ J ([ J
Day data Hour data

DT90055 sys_w_RTC_DayHour 16#01-16#31 1640016423 [ J ([ J
Year data Month data

DT90056 sys_w_RTC_YearMonth 1640016499 1640116412 [ J [ J

Day-of-the-week data

DT90057 sys_w_RTC_DayOfWeek | — 1640016406 [ J ([ J
Bit 15=TRUE (16#8000): activates

DT90058 sys_w_RTC_Set clock/calendar setting [ J ([ J
Bit 0=TRUE (16#0): sets seconds to 0
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3.5.2.2 Settings for Clock/Calendar Function

The clock/calendar values are backed up using a battery. Therefore, the clock/calendar
function cannot be used unless a battery has been installed.

There are no default clock/calendar settings, so the programming tool or another means must
be used to specify these values. There are two ways to set the clock/calendar function:

Using the programming software

1.
2.

7

Monitor — Display Special Registers — Calendar Functions

Online — Online mode or

Enter the desired date and time values

Confirm each value with [Enter].

ﬂ Calendar Functions | 4k

DT90053 (* Calendartimer monitor:_hour and minute 'sys w RTC Hourtin'™*)

DT0054 (* Calendartimer monitor and setting: minute and second ‘sys_w_RTC_MinSec'®)
DT0055 (* Calendarfimer monitor and setting: day and hour ‘sys_w_RTC_DayHour' *)
DT20056 (* Calendardimer monitor and setting: year and month ‘sys_w_RTC_YearMonth'*)
DT0057 (* Calendartimer monitor and setting: day of the week ‘sys_w_RTC_DayOfvweek'®)
DTA0055 (* Calendarftimer: set the values (Bit 15) or 30s adjustment (Bit 0) ‘sys_w_RTC_Set'™

Using a program
1. The date/time values are written to special data registers DT90054 to DT90057.
2. Avalue of 16#8000 is written to DT90058.

‘\.l ¢ EXAMPLE

The values can be set using the rising edge signal “P” or by changing
16#8000 to 16#0000.

To access special data registers and special internal relays, use the
PLC-independent system variables. You can insert system variables directly
into the POU body: Use the "Variables™ dialog without entering a
declaration in the POU header. Please refer to the FPWIN Pro online help for
detailed information on using system variables.

To set the clock/calendar, you can also use the instruction SET_RTC_DT.
Please refer to the FPWIN Pro online help for details and a programming
example.

Set the time to 12:00:00 on the 5th day when XO turns to TRUE. In this example, the
values of DT90054, DT90055, and DT90058 are written using system variables.

45



CPU Types

LD Body
1 | Inputs O minutes and D seconds P
=N EM EMO - - - - - . .
- < - 1B#EI000 —— sys w RTC MinSec
| Inputs 12th hour &th day I
WOWE :
EM  EMO L . . o .
1B#0512 —— sys w RTC DayHeur
[ Sets the RTC time I
WOWE :
EM EMOL - . . . .
1B#E000 —— sys w RTC Set

3.5.2.3 Sample Program for Fixed Schedule and Automatic Start

In this example, the clock/calendar function is used to output the YO signal for one second at
8:30 a.m. every day. Here, the hour/minute data stored in special data register DT90053 is
used to output the signal at the appointed time. The value of DT90053 is written using a
system variable.

GVL
Class Identifier | FP Address | IEC Address | Type | Inikial
0o [ WaR GLOEAL Y¥O_bioukputPulse Y0 SR 0.0 Bl FaLsE
POU Header
Class Identifier | Type | Initial
1] WAR. Pulse TP
1 VR _EXTERMAL W0_boutputPulse Bl F&LSE
2 WaR
LD Body
sys_wCloekCGalendarHourtin—  EQ ——————- N g —{ >
- - 1E#0830 — ) T#s— PT ET

a4 |

3.5.2.4 Sample Program for 30-Second Compensation

This is a program to perform the compensation for 30 seconds when RO turns to TRUE. If the
30-second compensation is required, use this program.
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POU Header
Class | Identifier | Tvpe | Initial
0 VAR bStartompensation BionoL FALSE
1 YAR. ERoundUp BCOL FALSE
2 YAR dtbedCurrent CTECD
3 YAR. (= WORD 1]
LD Body
1 Read the current time from the RTC -
bStartCompensation - MOYE p
Irl EN ENO— - - - - - - - -
- - - | sys-wElockCalendarMinSec — ——dtbcdCurrent MinSec -
MOWE ;
EN ENOH— - - - - - - - -
sys_willockGalendarDayHour— ——dtbcdCurrent DayHour
MOWE ;
: EN ENOH— - - - - oo
- sys_wClockCalendar¥earMaonth — ——dtbcdCurrent.YearMaonth
s | Decide whether to round down (seconds<30) or to round up (seconds==30) PR
bStartCompensation - AND GE - - - - - - -bRoundtp- - -
jrl EN  ENO EN ENO|— AND —( % - - -
-dthcdCurrent -MinSec — —— R T
: - 16#00FF — 4 30— B ooovonomomom omom o B Bl
s | To round up 1 minute, (16#100) is added to the current time "
bRoundbp- F157_ADD_DTECD_TIMEBCD
| ER EMO - - - - - -
-dthcdCurrent—— s1_DTECD d_DTEBCD ——dthcdCurrent -
-16#100 — s2_TIMEECD W m oE B oW Y
B Set the seconds to zero -
bStartCompensation - AND | p
jrl BN ENO -
-dthcdCurrent:MinSec — dtbcdCurrent MinSec -
: - 16#FFO0— B oovowomomomom o
: | YWrite the current time into the RTC and set the RTC using 'sys_wClockCalendarSet'
bStartCompensation - MOYE p
Irl EN ENO— - - - - - - -
B ow -dtbcdCurrent-MinSec — ——sys_wllockGalendarMinSec -
MOWE ;
EN ENOH— - - - - o
dtbcdCurrent. DayHour— ——sys_wllockGalendarDayHour-
MOWE ;
EN ENOH— - - - - o
dtbedCurrent. ¥ earMonth — ——sys_wllockGalendarYearbonth
MOWE ;
EN ENOH— - - - - -
16#3000 — ——sys_wllockGalendarSet:
ST Body

it (DF(bStart Conpensation)) then

47



CPU Types

(* Read the current time from the RTC *)

dt bcdCurrent .M nSec:=sys_wC ockCal endar M nSec ;

dt bcdCur rent _DayHour :=sys_wC ockCal endar DayHour ;

dt bcdCur rent _Year Mont hz=sys_wC ockCal endar Year Mont h;

(* Decide whether to round up (seconds>=30) *)
if ((dtbcdCurrent .M nSec AND 16#00FF)>30) then
(* To round up 1 minute (16#100) is added to the current

time *)
F157_ADD_DTBCD_TI MEBCD(s1_DTBCD := dt bcdCurrent ,
s2_TI MEBCD :=
16#100,
d_DTBCD =>

dt bcdCurrent);
end_if;
(* Set the seconds to zero *)
dt bcdCurrent .M nSec:=dt bcdCurrent .M nSec AND 16#FF00;
(* Write the current time into the RTC and set the RTC using
"sys wClockCalendarSet® *)
sys_wd ockCal endar M nSec -=dt bcdCurrent .M nSec;
sys_wC ockCal endar DayHour :=dt bcdCurr ent .DayHour ;
sys_wd ockCal endar Year Mont h:=dt bcdCur r ent _Year Mont h;
sys_wC ockCal endar Set :=16#8000;
end_ifT;
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Expansion

4.1 Expansion Method

You can expand the FPOR by adding FPO I/O expansion units (see page 21), FPO intelligent
units (see page 22) and FP Series link units (see page 23).

The expansion units are connected to the right side of the CPU. Use the expansion connector
and the expansion hooks on the side of the unit. See "Connecting FPO/FPOR Expansion
Units" on page 75.
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4.2 Parts and Functions Expansion Units

E8RS/E16RS ES8RM/E16RM E16 E32
Ty Nt .
o ThE . & Bl >
= N Yo g oy1 Y1 gy
Su - 7 Yo 877 Yo
| o N
T Qe | @ § F®©
E|A® T | i § |
o> Ll Lt I,
E8Y E16Y
€ |4 g |
: g
YO g Y1 Y1 /g
YO
Ao
@il g @—Fl |
[ ¢ P B
G €
™ N
E8X E16X
X0 X M\g ﬁ
f=a) X0 oA
o
@il 8 @il g
i ¢ iy
: :
Lt L.
®

Terminal block type

MIL connector type

Right side view (common to all expansion units)

® Power supply connector (24V DC)
Use the power supply cable provided. Product no.: AFP0581
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® Input connector

® Input status LEDs
® Output connector
® Output status LEDs

® Expansion hook
Used to secure an expansion unit.

@ connector for FPO/FPOR expansion units

Connects an FPO/FPOR expansion unit to the internal circuit. The connector is located under
the seal.

DIN rail attachment lever

Used for easy attachment to a DIN rail. The lever is also used for installation on a slim type
mounting plate. See "Slim Type Mounting Plate" on page 71.
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4.3 Expansion Input Specifications

Item

Description

Insulation method

Optical coupler

Rated input voltage

24V DC

Rated input current

~4.7mA (at 24V DC) (=4.3mA for FPO unit)l)

Input impedance

~5.1kQ (+5.6kQ for FPO unit)®

Operating voltage range

21.6-26.4v DC

Input points per common

E8X/E16P/E16T/E32RS: 8
E32T/E16X: 16
ESR: 4

(Either the positive or negative pole of the input power supply can be connected
to the common terminal.)

Min. ON voltage/min. ON
current

19.2V DC/3mA

Max. OFF voltage/max. OFF

2.4V DC/ImA

current

FALSE —»
Response TRUE
. <2ms
time TRUE —

FALSE
Operation mode indicator LEDs

1

All FPO expansion units have been replaced by newer FPOR units with improved specifications.

Limitations on the number of input points that are TRUE simultaneously

Keep the number of input points per common which are simultaneously TRUE within the
following range as determined by the ambient temperature.

E32
@
16
@

(S
L
y

X 43 49.6 55
x | Ambient temperature [°C]
y | Number of input points per common which are simultaneously TRUE
@ |At24vDC
® |At26.4v DC
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4.4 Expansion Output Specifications

Relay output specifications (EBRS/ESRM/E8YRS/E16RS/E16RM/E32RS)

Item Description
Output type la
Nominal switching capacity (resistive load) [2A 250V AC, 2A 30V DC (<4.5A/common)
E8R: 4
Output points per common
E16R/E8YR/E32RS: 8
FALSE - TRUE |~10ms
Response time
TRUE - FALSE | ~8ms

Mechanical lifetime

>20 000 000 operations (switching frequency: 180 operations/min)

Electrical lifetime

>100 000 operations (switching frequency at nominal switching
capacity: 20 operations/min)

Surge absorber

Operation mode indicator

LEDs

Internal circuit diagram

O) | Internal circuit

Transistor output specifications

(NPN output type: ESYT/E16YT/EL6T/E32T); (PNP output type: EBYP/E16YP/E16P/E32P)

Description
Item
NPN PNP
Insulation method Optical coupler
Output type Open collector
Rated load voltage 5V DC-24V DC 24V DC
Operating load voltage range 4.75-26.4V DC 21.6-26.4V DC
Max. load current 0.3A/point (max. 1A/common) (0.1A for FPO unit)l)
Max. surge current 0.3A
. E16T/E8Y: 8
Output points per common
E32/E16Y: 16
OFF state leakage current <100pA
ON state voltage drop <1.5v
. FALSE —» TRUE <lms
Response time
TRUE — FALSE <lms
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Description
Item
NPN PNP
External power supply for Voltage 21.6-26.4v DC
driving internal circuit Current 3mA/point
Surge absorber Zener diode
Operation mode indicator LEDs

1)

All FPO expansion units have been replaced by newer FPOR units with improved specifications.

Limitations on the number of input points that are TRUE simultaneously

Keep the number of input points per common which are simultaneously TRUE within the
following range as determined by the ambient temperature.

E32
®
16
P @
13 [ <
Y [
y

X 43 49.6 55

Ambient temperature [°C]

Number of output points per common which are simultaneously TRUE

X
y
@ |At24vDC

(@ | At26.4v DC

Internal circuit diagram

- b —
écg |

5~24V DC

—_— 0 —

o—1

Internal circuit

External power supply

Output indicator LED

®
Output circuit @
O]

Load power supply

Output

®

N

4V DC
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T 24vDC

[PNP]

r-————-—-——-—-——- - - ]

O] |

| A =

l |

| ’—H—‘ |

l ] |

| ] @ —=—
| ?@ 1 ® |
I |

ol etk 5 |

I |

| — O

I |t

| |

| |

-
@ Internal circuit @ Load

@ Output circuit @ External power supply
@ Output indicator LED @ Load power supply
@ Output
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4.5 Terminal Layout

E8RS, ESRM
Y0
X0-3 X0 Yo-3 /
X0 53— / Yo L]
X1 H—o o—e = Y1 L] %
X2 +—o o—e = Y2 (L] =gl
X3 |—oc o—e = Y3 (L] =
(NC) = (NC) -
(NC) = (NC) =
(NC) = (NC) =
(NC) = (NC) b=
COM——#—— coM—{@
S B
Input
Output
@ Power supply
E16R, E8YRS, E32RS
Y0
X0-7 X0 Y0-7 /
X0 —5 0— / YO {1}
X1 —o o—e = Y1 ] =
X2 —o o—e = Y2 L] b=
X3 |—o o—e = Y3F—{L}—e =
X4 —G5 oo = Y4 {1 =
X5 —o o—e = Y5 L] =
X6 —0 o—e = Y6 —{L]—o D=(
X7 —o o—e % YT —{L}—e
COMF——{+— CcoMm
(S B
Input (no input for EBYRS)
Output
@ Power supply
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E8X, E16T, ESYT

|
-

A
3
o
-
O

The COM terminals of the input circuits are connected internally.

Input (no input for E8YT)
Output (no output for E8X)

@ Connector front view

E16X, E32T, E16YT

A
X0 X1\ )$8 X9
X0-7 X8-F [
5o BIX0 [ X153 ¢ 53 2Xs | x0}—5 3 5
X2 | X3|—5 O3 ¢ 6503 [ XA |[XB
X4 | X5 —0 O—¢ ¢—0 0—{XC|XD S [
X6 | X7 |—0 0— e—b o0—XE|XF colllee
com[com|-e {:41 com|com EQEEQE
il Bl
Yo Y'l‘ Y18 Y9
Y0-7 Y8-F ﬁ ﬁ
oL >{Yo[Yi}—{L}+— oL 1>[V8[Y9 v |1
o[ L ——{Y2[Y3—{L}—o e—{L}{YA|YB 2a e
o[ L—{Y4a|[Y5—{L}—o e—L}—YC|YD aelllas
6 Yo [Yr—{L % e L IYE[YF EQE EQE
®[6) f} (GRS
®

The (+) terminals as well as the (-) terminals of the output circuits are connected internally.

Input (no input for E16YT)
Output (no output for E16X)

@ Connector front view
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E16P, ESYP

L
Y0-7
L 2[vo [ Y1 L]
L] Y2|Vv3 L]
(L} Y4 |Y5 —1{L]
L Y6 Y7 L]
—A—1 () [ ()

The COM terminals of the input circuits are connected internally.

Input (no input for EYT)

Output

@ Power supply

E32P, E16YP

X0-7 X8-F

>0 [ X1 }—5 33— ¢ > X8 [ X9
50— X2 |[X3|—0 0—¢ 65 0—{XA[XB
50— { X4 [ X6 —0 0—¢ &5 o—XC|XD
5 0—{X6| X7 |—0 0—o &—5 o—XE|XF
com[com|-e {=J comcom

L.}

Y0-7 > Y8-F
YO[YIF—L}—e &—{L}—Y8][Y9
Y2[Y3—L}l—e &—{L]— YA]YB

Y4 [ Y5 —{L}—e e— 1L }— YC|YD

Y6 [ Y7 —L|—o 6—{L}—{YE|YF

6 1 QRG]

The (+) terminals as well as the (-) terminals of the output circuits are connected internally.

Input (no input for EI6YP)

Output

@ Connector front view
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I/O Allocation

5.1 General

I/O allocation is performed automatically when an expansion unit is added and is determined

by the installation location. The 1/O allocation of the FPOR CPU is fixed.

@ @ 6 o

f
i

“oo
ZIHl 38 o o o s TF

| -
| -

pooooooo ooooooon. |

| —

oo
A0 0P (Tt L LT aTo0R e (Ta Nl
00000000 00000000 00000000 00000000
coe
o

Snfinndo dnGooco__AoPohoio oodooon

H €3 oo momom

N AN N

Type of unit

Unit number

I/0 addresses

FPOR CPU

X0-XF
YO-YF

FPO/FPOR I/0O expansion unit

X20-X3F
Y20-Y3F

X40-X5F
Y40-Y5F

®Oe|0

X60-X7F
Y60-Y7F

¢ The input relay “X” and output relay “Y” are expressed as a combination of
decimal (@) and hexadecimal (@) numbers:

X2

1,2,3..9AB..F

1,2

e On the FPOR and the FP0, the same numbers are used for inputs and

outputs, e.g. X20, Y20.

¢ The usable /0O numbers depend on the unit type. See "FPO/FPOR Expansion

Units" on page 64.
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5.2 CPU

The I/O allocation of the FPOR CPU is fixed.

CPU type Number of /O points 1/0 addresses

Input 6 X0-X5
c10

Output 4 Y0-Y3

Input 8 X0-X7
Cc14

Output 6 YO0-Y5

Input 8 X0-X7
c16 nby

Output 8 YO-Y7

| t 16 X0-XF
C32/T32/F32 nby

Output 16 YO-YF
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5.3 FPO/FPOR Expansion Units

I/O allocation is performed automatically when an expansion unit is added and is determined
by the installation location. Expansion units from the FPO/FPOR series are connected on the
right side of the CPU. The I/O numbers are allocated from the unit nearest to the CPU in

ascending order.

Number of I/O

Unit number (installation

Type of unit X Channel location)
points - | B | >
FPO/FPOR I/0O expansion unit
FPOR-E8X Input 8 - X20-X27 | X40-X47 | X60-X67
Input - X20-X23 | X40-X43 | X60-X63
FPOR-ESR
Output - Y20-Y23 | Y40-Y43 | Y60-Y63
E:ﬁ-i?\{(% Output 8 - v20-Y27 | Ya0-v47 | Ye0-Y67
FPOR-E16X Input 16 - X20-X2F | X40-X4F | X60-X6F
FPOR-E16R, Input 8 - X20-X27 X40-X47 X60-X67
E16T, E16P Output 8 - Y20-Y27 | Y40-Y47 | Y60-Y67
E':gsl;EmYT’ Output 16 - Y20-Y2F | Y40-Y4F | Y60-Y6F
FPOR-E32T, Input 16 - X20-X2F X40-X4F X60-X6F
E32P, E32RS Output 16 - Y20-Y2F | Y40-Y4F | Y60-Y6F
nout 16 0 WX2 WX4 WX6
P (X20-X2F) | (X40-X4F) | (X60-X6F)
FPO analog I/O unit WX3 WX5 WX7
FPO-A21 Input 16 1 (X30-X3F) | (X50-X5F) | (X70-X7F)
Wy2 WY4 WY6
Output 16 - (Y20-Y2F) | (Y40-Y4F) | (Y60-Y6F)
FPO A/D conversion WX2 WX4 WX6
unit Input 16 0.2,4,6 | (v20-X2F) | (X40-X4F) | (X60-X6F)
FP0-A80 and
FPO thermocouple unit WX3 WX5 WX7
FP0-TCA4, Input 16 L35 7 | (x30-X3F) | (X50-X5F) | (X70-X7F)
FPO-TC8
nput 16 - WX2 WX4 WX6
FPO D/A conversion (X20-X2F) | (X40-X4F) | (X60-X6F)
unit Wy2 WY4 WY6
FP0-A04V, Output 16 0.2 | (v20-Y2F) | (va0-v4F) | (Y60-Y6F)
FP0-A04I Outout 16 13 WY3 WY5 WY7
P ' (Y30-Y3F) | (Y50-Y5F) | (Y70-Y7F)
WX2 WX4 WX6
Input 16 0.2,4 | (x20-x2F) | (x40-X4F) | (X60-X6F)
FPO RTD unit nout 16 13s WX3 WX5 WX7
FP0-RTD6 P " (X30-X3F) | (X50-X5F) | (X70-X7F)
Wy2 WY4 WY6
Output 16 - (Y20-Y2F) | (Y40-Y4F) | (Y60-Y6F)
FPO I/O link unit Input 32 - X20-X3F X40-X5F X60-X7F
FPO-10L Output 32 - Y20-Y3F | Y40-Y5F | Y60-Y7F
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The data for each channel of the A/D and D/A conversion units FP0-A80,
FP0-TC4/TC8, FP0-A04V/l, and FP0-RTD6 is converted and loaded with a user

program that includes a switching flag to convert the data in 16-bit words (see
corresponding manuals).
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Installation and Wiring

6.1 Installation

Please follow the installation instructions carefully to prevent failure or malfunctions.

6.1.1

Installation Environment and Space

Operating environment
After installing the unit, make sure to use it within the range of the general specifications:

Ambient temperature: 0—+55°C
Ambient humidity: 10%—95% RH (at 25°C non-condensing)
Pollution level: 2

Do not use the unit in the following environments:

Direct sunlight

Sudden temperature changes causing condensation
Inflammable or corrosive gases

Excessive airborne dust, metal particles or salts

Benzine, paint thinner, alcohol or other organic solvents or strong alkaline
solutions such as ammonia or caustic soda

Direct vibration, shock or direct drop of water

Influence from power transmission lines, high voltage equipment, power cables,
power equipment, radio transmitters, or any other equipment that would generate
high switching surges. Maintain at least 100mm of space between these devices
and the unit.

Static electricity

Before touching the unit or equipment, always touch some grounded metal to
discharge any static electricity you may have generated (especially in dry locations).
The discharge of static electricity can damage parts and equipment.

Measures regarding heat discharge

Always install the CPU orientated with the TOOL port facing outward on the bottom in
order to prevent the generation of heat.
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e Do NOT install the CPU as shown below.

0] ®

Upside-down

Upside-down

Input and output connectors face down

Input and output connectors on top

@ 0|00

Horizontal installation of the unit

e Do not install the unit above devices which generate heat such as heaters,
transformers or large scale resistors.

Installation space

e Leave at least 50mm of space between the wiring ducts of the unit and other devices
to allow heat radiation and unit replacement.

>50mm

>50mm

e Maintain a minimum of 100mm between devices to avoid adverse affects from noise
and heat when installing a device or panel door to the front of the unit.

> 100mm PLC

Other device

©lelo

O Panel door

o Keep the first 100 mm from the unit's front surface clear of objects to allow wiring and
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the connection of the programming tool.

6.1.2 Using DIN Rails

The CPU can be easily attached to DIN rails.

1

Pl ¢ Procedure
3.—

EXPANSION
CONNECTOR

1. Fit upper hook of unit onto DIN rall

2.  Without moving upper hook, press on lower hook to fit unit into position

Removal is very simple, too:

1.

el ¢ Procedure
3.~

=N
gOooTo [ERaRERERS]

EXPANSION
CONNECTOR

J
3

1. Insert slotted screwdriver into DIN rail attachment lever
2. Pull attachment lever downwards

3. Lift up unit and remove from ralil
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6.1.3 Using Optional Mounting Plates

Use M4 size pan-head screws for attaching the mounting plate to the mounting panel. The
diagrams below show the dimensions of the mounting plates.

6.1.3.1 Slim Type Mounting Plate

The mounting plate AFP0803 can be used alternatively to DIN-rail mounting.

4mm, 125 mm 10 mm

L |

1 4P

NG

d

30 mm )éj

€l d
£ JO
= i=
o - 30 mm

q

d ©

05 mm 6mm 7

Installation and removal
Installation and removal of the unit is similar to the procedure using DIN rails:

Installation: Removal:

Combining mounting plates

When combining several mounting plates, tighten the screws after joining all of the mounting
plates to be connected. Tighten all corner screws.
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The following diagram shows the combination of the mounting plates AFP0803 when the
maximum number of expansion units is used and the mounting hole dimensions:

100 | 75.0 |

I
| 250 | 250 | 250 |
J Tawe] [ Tawe] [ Taw] [ fave] | ey iy e N
*7i@ | ! ) (©) © — I
O ! |
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S| © 1 © |
5.0 : 1
QL peq peq pe | | | | !
[ ! |
©O|O|O]| O— O ©—
O . |

I

[AFP0803Y | [AFP0803] | [AFP0803] | [AFP0803]
@10.0

6.1.3.2 Flat Type Mounting Plate

The flat type mounting plate (AFP0804) should only be used with a stand-alone CPU. It
should not be used if an expansion unit is attached to the CPU.

\ [© o [
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1S IS
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& 3
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<
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/ £, 0 6
30mm m»—«-
60.0mm
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Installation

-
w

M

~ ¥

6

n=y

144 3

1.—
Pl ® Procedure
3.—

1. Raise expansion hooks on top and bottom of the unit
2. Press unit on mounting plate and align expansion hooks with plate
3. Push expansion hooks back into place
Removal
14
P
2 Pl g

ma)

y.—
Pl ¢ Procedure
3.—

1. Raise expansion hooks on top and bottom of the unit

B

=
1

2. Remove unit from mounting plate
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Attachment to DIN rail
A unit with an attached flat type mounting plate can also be installed sideways on a DIN rail.

@ |DIN rail
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6.2 Connecting FPO/FPOR Expansion Units

The expansion units are connected to the right side of the CPU. Use the expansion connector
and the expansion hooks on the side of the unit.

1=

PRl ® Procedure

3.~
1. Peel seal on right side of the unit to expose expansion connector
2.
3.

4. Insert pins into holes so that there is no gap between units

5. Push expansion hooks back into place

A

& .

4
Q
N

h—y
—y

A2
)
@)‘.

&
S0
(&
A
X
X

You can now add up to two more units in the same manner.
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6.3 Safety Instructions for Wiring

In certain applications, malfunction may occur for the following reasons:

e Power ON timing differences between the PLC system and input/output or motorized
devices

e Aresponse time lag when a momentary power drop occurs

e Abnormality in the PLC, external power supply circuit, or other devices

In order to prevent a malfunction that results in a system shutdown, choose the adequate
safety measures listed below:

Interlock circuit

When a motor's clockwise/counter-clockwise operation is controlled, provide an interlock
circuit that prevents clockwise and counter-clockwise signals from being input into the motor
at the same time.

Emergency stop circuit

Provide an emergency stop circuit externally to turn off the power supply of controlled devices
in order to prevent a system shutdown or an irreparable accident if a malfunction occurs.

Start-up sequence

The PLC should be operated only after all of the field devices are energized. To ensure this
sequence, the following measures are recommended:

e Turn ON the PLC with the operation mode selector set to PROG mode, and then
switch to RUN mode

e Program the PLC so as to disregard the inputs and outputs until the field devices are
energized

When stopping the operation of the PLC, also have the input/output devices
turned off after the PLC has stopped operating.

Grounding

When installing the PLC next to devices that generate high voltages from switching, such as
inverters, do not ground them together. Use an exclusive ground for each device.

Momentary power failures

The FPOR continues to operate normally for a certain period of time in case of a momentary
power failure. We call this the momentary power off time. However, if the power failure
exceeds this period of time, operation depends on the combination of units, the power supply
voltage, etc. In some cases, operation mirrors a power supply reset.

For the momentary power off time values, see "General Specifications" on page 242.
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Protection of power supply

e Aninsulated power supply with an internal protective circuit should be used
(FPO-PSA2 or FP-PS24-050). The power supply for the CPU is a non-insulated circuit,
so if an incorrect voltage is directly applied, the internal circuit may be damaged or
destroyed.

e If using a power supply device without an internal protective circuit, always make sure
power is supplied to the unit through a protective element such as a fuse.

Protection of output sections

If current exceeding the nominal switching capacity is being supplied in the form of a motor
lock current or a coil shorting in an electromagnetic device, a protective element such as a
fuse should be attached externally.
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6.4 Wiring the Power Supply

Use the power supply cable provided. Attach as shown.

Power supply cable (AFPG805)
Brown: 24V DC

Blue: OV

® OO

Green: function earth

Specifications
Rated voltage: 24V DC
Operating voltage range: | 21.6-26.4V DC

#NOTE

e To minimize adverse effects from noise, twist the brown and blue wires of
the power supply cable.

e To protect the system against faulty voltages from the power supply line,
use an insulated power supply with an internal protective circuit.

e The regulator on the unit is a non-insulated type.

o If using a power supply device without an internal protective circuit, always
make sure power is supplied to the unit through a protective element such
as a fuse.
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Isolation of power supply systems
Isolate the wiring systems to the CPU, input/output devices, and mechanical power apparatus.

©)
L1 o—«  »
L2 0—« e
L3 o—e »
N o
PE O
¢ o —
¢ o— —
¢ — ]
s
L —
@
Mechanical power apparatus
Input/output devices
CPU
@ Circuit breaker
@ Insulated DC power supply

Power supply sequence

Make sure the power supply of the CPU turns off before the power supply
for input and output. If the power supply for input and output is turned off
first, the CPU will detect the input fluctuations and may begin an
unexpected operation.

Be sure to supply power to a CPU and an expansion unit from the same
power supply, and turn the power on and off simultaneously for both.

6.4.1 Grounding

If necessary, ground the instrument to increase the noise resistance.

*NOTE

For grounding purposes, use wiring with a minimum of 2mm>. The
grounding connection should have a resistance of less than 100Q.

The point of grounding should be as close to the PLC as possible. The
ground wire should be as short as possible.

If two devices share a single ground point, it may produce an adverse
effect. Always use an exclusive ground for each device.
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OK

. N [
B e -

®

PR

@ |PLC

(@ | other device (inverter etc.)

Risk of short circuits

Depending on the surroundings in which the equipment is used, grounding may cause
problems.

Example 1:

Since the power supply line of the FPO/FPOR expansion unit (24V DC and 0V terminal) is
connected to the function earth through a varistor, the varistor may be shorted if there is an
irregular potential between the power supply line and function earth. (The power supply line of
the FPOR is connected to function earth through a high-voltage capacitor. Therefore, there is
no risk of a short-circuit.)

24V DC

= =

Power supply line of FPOR with built-in 39V varistor

Example 2:

Do not ground the function earth terminal of the FPOR when grounding a plus terminal (+) of
the power supply.

In some computers, the SG terminal of the RS232C port is connected with the connector
shielding. Also, the FPOR TOOL port shielding is connected with the function earth terminal
(PE). Therefore, the GND and function earth terminals of the FPOR may be connected if a
computer is connected. Especially when the FPOR is connected to a computer with a plus
terminal (+) grounded, the minus terminal (-) of an FPOR is connected with the function earth
terminal. A resulting short circuit may damage the FPOR and its neighboring parts.

Power supply Shielding
CPU ® cable
Computer

24V

L

80



Installation and Wiring

6.5 Input and Output Wiring

o Separate the input/output wires from the power and high voltage wires by at
least 100mm.

o Be sure to select the thickness (diameter) of the input and output wires
while taking into consideration the required current capacity.

e Arrange the wiring so that the input and output wiring are separated and so
that these wirings are separated from the power wiring as much as
possible. Do not route them through the same duct or wrap them up
together.

6.5.1 Input Wiring

For connecting input devices see the diagrams and recommendations given below.

Relay output type

NPN input PNP input
® ®
COM COM
@ @
® ®
Sensor @ Power supply for sensor
FPOR @ Power supply for input

Internal circuit @ Input terminal

Relay

OO|=|E]
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Open collector output type

NPN output PNP output
A
Vee®
O DCC o Vec®
® © @ o®
16 ol °
_|lov® {
)| o é COM L _lovOe

®

Sensor @ Output
FPOR @ Power supply for input
@ Internal circuit @ Input terminal

Voltage output (universal output) type

,LVCC@
1@

@

KRG

®

©
0—]_‘_\—01Nw

Sensor @ Output
FPOR @ Power supply for input
@ Internal circuit @ Input terminal

Two-wire output type

. 42
@
@
NORC

®
Sensor @ Output
FPOR @ Power supply for input
@ Internal circuit @ Input terminal

COM
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Precaution when using an LED-equipped Reed switch

When an LED is connected in series to an input contact such as an LED-equipped Reed
switch, make sure that the ON voltage applied to the PLC input terminal is greater than 21.6V
DC. In particular, take care when connecting a number of switches in series.

@
®4 ®
@ |
T é d_) COM
24V

LED-equipped Reed switch @ Contact
FPOR ®)|=216v
@ LED @ Input terminal

Precaution when using a two-wire type sensor

If the input of the PLC does not turn off because of leakage current from the two-wire type
sensor (photoelectric sensor or proximity sensor), the use of a bleeder resistor is
recommended, as shown below.

' ®

4
®‘l< l@ @)
é) CcoM

m Two-wire type sensor @ Bleeder resistor
. FPOR @ Input terminal
@ | Internal circuit
The formula is based on an input impedance of 9.1kQ. The input impedance varies depending
on the input terminal number.

The off voltage of the input is 2.4V. Therefore, select a bleeder resistor value R so that the
voltage between the COM terminal and the input terminal will be less than 2.4V.

| 9.1R
X 91R+R

MA
VW
Pl

<24

Therefore:

21.84R

9.11-2.4 (k&)

R<

The wattage W of the resistor is:

Vv
W=

V = Power supply voltage
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In the actual selection, use a value that is 3 to 5 times the value of W.

Precaution when using an LED-equipped limit switch

If the input of the PLC does not turn off because of the leakage current from the
LED-equipped limit switch, the use of a bleeder resistor is recommended, as shown below.

LED-equipped limit switch @ Bleeder resistor
FPOR @ Input terminal
r

Internal circuit

Internal resistor of limit switch (kQ)

QO[]

Power supply for input R | Bleeder resistor (k)

The OFF voltage of the input is 2.4V. Therefore, when the power supply is 24V, select the
bleeder resistor R so that the current will be greater than the result of this formula:
_24-24

r

The resistance R of the bleeder resistor is:

21.84R

R< 911-24 K

The wattage W of the resistor is:

N\
W="R

V = Power supply voltage

In the actual selection, use a value that is 3 to 5 times the value of W.

6.5.2 Output Wiring

There is no fuse in the output circuit. It is recommended to install external fuses in every
circuit, to reduce the risk of burning out the output circuit when the output is shorted.

Do not connect a load that exceeds the maximum switching ability of the output terminal.

6.5.2.1 Protective Circuit for Inductive Loads

With an inductive load, a protective circuit should be installed in parallel with the load.

When switching DC inductive loads with the relay output type, be sure to connect a diode
across the ends of the load.
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Using an AC inductive load (relay output type)

>]
7@

COM

Using a DC inductive load

®

1
T

COM

FPOR

Output terminal

Load

Surge absorber, e.g. resistance R:

500, capacitance C: 0.47uF

FPOR

Output terminal

Load

@O\

Varistor

FPOR

Output terminal

Load

@ O

Diode; reverse voltage (Vg): 3 x load
voltage, average rectified forward
current (lp): > load current or more
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6.5.2.2 Protective Circuit for Capacitive Loads

When connecting loads with large in-rush currents, connect a protection circuit as shown
below to minimize their effect.

FPOR

®O © m @ Output terminal
®
®

Load

Resistor

COM T

FPOR
Output terminal
Load

Inductor
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6.6 Wiring the MIL Connector

The connector indicated below is supplied with transistor type CPUs and 1/0O expansion units.
Use the wires indicated below. A pressure connection tool for connecting the wires is
recommended.

This connector can be ordered as an accessory.

Ordering information

Product no. Product name Type Packaging
AFP0807 Connector set 10-pin type 2 pieces
AXW61001 Semi-cover 10-pin type 2 pieces
AXW7221 Crimp contacts For AWG22/24 5 pieces

Suitable wire

Size Cross-sectional area [mmz] Insulation thickness [mm] Rated current
AWG22 0.3

& 1.5-1.1mm 3A
AWG24 0.2

Optional cables

Description Product no.

1/0 cable with 10-pin MIL connector, (2pcs: 1 x 10 blue, 1 x 10 white wires), 1m AFP0521D

1/0O cable with 10-pin MIL connector, (2pcs: 1 x 10 blue, 1 x 10 white wires), 3m AFP0523D

1/0 cable with 10-pin MIL connector, (2pcs: 2 x 10 blue wires), 1m AFP0521BLUED
1/0O cable with 10-pin MIL connector, (2pcs: 2 x 10 blue wires), 3m AFPO0523BLUED
1/0 cable with 10-pin MIL connector, (2pcs: 2 x 10 colored wires), 1m AFP0521COLD
1/0 cable with 10-pin MIL connector, (2pcs: 2 x 10 colored wires), 3m AFP0523COLD
1/0 cable with 40-pin MIL connector, blue wires, 1m AYT58403BLUED
1/0 cable with 40-pin MIL connector, blue wires, 3m AYT58406BLUED
1/0O cable with 40-pin MIL connector, colored wires according to DIN 47100, 3m AYT58406COLD

Pressure connection tool AXY5200FP
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Wiring method

The wire end can be directly crimped without removing the wire's insulation, saving labor.
After breaking off a contact from the carrier, proceed as follows:

1.—

el ¢ Procedure
3.~

1. Insert wire without removing its insulation until it stops

2. Lightly grip tool

3. Insert press-fitted wire into connector housing

¢ If there is a wiring mistake or the cable is incorrectly pressure-connected,

the contact puller pin provided with the fitting can be used to remove the
contact.

@ Press the housing against the pressure connection tool so that the contact puller pin comes in
contact with this section.
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6.7 Wiring the Terminal Block

Screw-type terminal blocks are used. The suitable wires are given below.

When removing the wire's insulation, be careful not to scratch the core wire.
Do not twist the wires to connect them.

Do not solder the wires to connect them. The solder may break due to
vibration.

After wiring, make sure stress is not applied to the wire.

If the socket in the terminal block closes upon counter-clockwise rotation,
the connection is wrong. Disconnect the wire, check the terminal hole, and
then re-connect the wire.

/\
8 gt

OK

Terminal block

Item

Description

Number of pins | 9

Manufacturer Phoenix Contact Co.

Model

MC1,5/9-ST-3,5

Product no.

1840434

Suitable wire

Size Cross-sectional area [mm?]
AWG22 0.3
AWG24-16 | 0.2-1.25

Pole terminals with compatible insulation sleeve
For pole terminals, please consider the following specifications:
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Cross-sectional area [mmz] Size

0.25 AWG24

0.50 AWG20

0.75 AWG18

1.00 AWG18

0.5x2 AWG20 (for 2 pieces)

The tightening torque should be 0.22—-0.25Nm or less. Use a screwdriver with a blade size of
0.4 x 2.5.

Wiring method

1

el ¢ Procedure
3.~

1. Remove a portion of the wire's insulation

=
—

7mm

2. Insert the wire into the terminal block until it contacts the back of the socket

3. Turn the screw clockwise to fix the wire in place
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6.8 Wiring the COM Port

A screw-down connection type is used for the COM port. The suitable wires are given below.

Symbol | RS232C RS485

G Signal Ground E terminal

@ R Receive Data (Input) | Transmission line (-)

S Send Data (Output) | Transmission line (+)

¢ When removing the wire's insulation, be careful not to scratch the core wire.

¢ Do not twist the wires to connect them.

e Do not solder the wires to connect them. The solder may break due to
vibration.

o After wiring, make sure stress is not applied to the wire.

o If the socket in the terminal block closes upon counter-clockwise rotation,
the connection is wrong. Disconnect the wire, check the terminal hole, and
then re-connect the wire.

~N AN
8

OK
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Terminal block
The communication connector manufactured by Phoenix Contact is used.

Item Description

Number of pins | 3

Manufacturer Phoenix Contact Co.
Model MKDS1/3-3.5
Product no. 1751400

Suitable wire
Size Cross-sectional area [mmz]
AWG28-16 | 0.08-1.25

Only use shielded twisted pair cables.

It is recommended to ground the shielded part.

When using a pole terminal, please refer to "Wiring the Terminal Block" on page 89.

Wiring method

1.

Pl ¢ Procedure
3.~

1. Remove a portion of the wire's insulation
=

-~

5mm

2. Insert the wire into the COM port until it contacts the back of the socket
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3. Turn the screw clockwise to fix the wire in place

RS485 connection diagram

[2X7X7)
SRG

[2X7X7)
SRG

X

X X

terminate the data bus.

Bridge the E terminal and the free (-) terminal on the first and on the last station of the transmission line to

Wiring should extend from one station to the next. Never run two wires from a

single station to two other stations.

1ANA N TR
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6.8.1 Transmission Cables

Please use the following transmission cables.

Conductor Insulator Cable
Type Size Resistance (at ] Thickness | diameter
mm?3 |  20°C) [Q/km] [mm] 5]
Shielded twisted pair
@ @®
>0.5
@ @ (AWG20) <33.4 Polyethylene <0.5 ~7.8
>0.5 Polychlorinated N
(AWG20) <378 bipheny <0.6 ~6.2

©le|e|e]

§

Cover

Insulator

Conductor

Shield

*NOTE

¢ Only use shielded twisted pair cables.

¢ Only use one type of transmission cable. Do not mix more than one type.

¢ Ground one end of the shielded twisted pair cable.

o If two wires are connected to the plus and minus terminals of the RS485
port, use wires of the same cross-sectional area (0.5mm?).
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7.1 Communication Modes

The FPOR offers four different communication modes:

MEWTOCOL-COM Master/Slave

Program controlled
PLC Link (MEWNET-WO0)
Modbus RTU Master/Slave

Communication ports
The FPOR is equipped with the following ports:

711

TOOL port (RS232C interface)
USB port (USB 2.0 Fullspeed interface)
COM port (RS232C or RS485 interface)

Terminology in FPWIN Pro and FPWIN GR

Although similar, FPWIN Pro and FPWIN GR use slightly different terminology to describe
communication modes. The following table provides the terminological equivalents for
FPWIN GR.

FPWIN Pro

FPWIN GR

MEWTOCOL-COM Master/Slave | Computer link

Program controlled

General-purpose serial communication

Modbus RTU Master/Slave

MODBUS RTU

PLC Link (MEWNET-WO)

PC (PLC) link

7.1.2 MEWTOCOL-COM Master/Slave

This communication mode uses the proprietary MEWTOCOL-COM protocol to exchange data
between a master and one or more slaves. This is called 1:1 or 1:N communication. A 1:N
network is also known as a C-NET.

e >

@ |

MEWTOCOL-COM connection between a computer and the FPOR

O

Command message @

Response message

There is a MEWTOCOL-COM master function and a MEWTOCOL-COM slave function. The
side that issues commands is called master. The slave receives the commands, executes the
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process and sends back responses. The slave answers automatically to the commands
received from the master, so no program is necessary on the slave.

@Qr * REFERENCE

For detailed information on the MEWTOCOL-COM communication mode, see
"MEWTOCOL-COM" on page 113.

7.1.3 Program Controlled Communication

With program controlled communication, the user generates a program which governs the
data transfer between a PLC and one or more external devices connected to the
communication port. By this, any standard or user protocol can be programmed.

Typically, such a user program consists of sending and receiving the data.

Image checker

Data registers (DT)
——————— Sending data using F159_MTRN

Send buffer >
_ < |

Receive buffer

PLC Receiving data

Program controlled connection between the FPOR and an external device

@@r * REFERENCE

For detailed information on the program controlled communication mode, see
"Program Controlled Communication"” on page 126.
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71.4 PLCLink

PLC Link is an economic way of linking PLCs using a twisted-pair cable and the MEWNET
protocol. Data is shared with all PLCs by means of dedicated internal relays called link relays
(L) and data registers called link registers (LD). The statuses of the link relays and link
registers of one PLC are automatically fed back to the other PLCs on the same network. The
link relays and link registers of the PLCs contain areas for sending and areas for receiving
data. Station numbers and link areas are allocated using the system registers.

A
b‘l

* REFERENCE

¢ EXAMPLE

Link relay LO for station #1 turns to TRUE. The status change is fed back to the
programs of the other stations, and YO of the other stations is set to TRUE. A
constant of 100 is written to link register LDO of station #1. The contents of LDO in the
other stations are also changed to a constant of 100.

P

'

\ /\ /\ /

-RO EMOVE |- - - #2 P , #4 TN
Ham ol (Dol [100)) 100 ‘Dol (100])
——3_Mum —LD0 N N N

#1 *
Dol 100 |

PLC Link connection between four FPOR units

# | Station number of PLC | LD | Link register

For detailed information on the PLC Link communication mode, see "PLC Link"
on page 151.
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7.1.5 Modbus RTU Master/Slave

This communication mode uses the Modbus RTU protocol to exchange data between a
master and one or more slaves. This is called 1:1 or 1:N communication.

:|| 0 >I:I
< @) L

Modbus RTU connection between the FPOR and an external device

@ | Command message | @ | Response message

There is a Modbus RTU master function and a Modbus RTU slave function. The side that
issues commands is called master. The slave receives the commands, executes the process
and sends back responses. The slave answers automatically to the commands received from
the master, so no program is necessary on the slave.

The Modbus protocol supports both ASCII mode and RTU binary mode. However, the PLCs
of the FP Series only support the RTU binary mode.

* REERENCE

For detailed information on the Modbus RTU communication mode, see
"Modbus RTU Communication" on page 168.
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7.2 Ports: Names and Principle Applications

Port name |[Connector

Communication mode

TOOL port Mini DIN 5-pin connector

MEWTOCOL-COM Slave

Program controlled (in RUN mode onIy)”

USB port USB miniB type

MEWTOCOL-COM Slave

COM port 3-wire RS232C or 2-wire RS485 (screw type)

MEWTOCOL-COM Master/Slave
Program controlled

Modbus RTU Master/Slave

PLC Link

1

In PROG mode, the TOOL port is automatically set to MEWTOCOL-COM mode even if program controlled

mode has been selected. This way it is always possible to communicate in PROG mode with a programming
software like Control FPWIN Pro.

7.21 TOOL Port

The TOOL port can be used to connect a programming tool.

A commercial 5-pin mini DIN connector is used for the TOOL port on the CPU.

Pin no. [Signal name Abbreviation Signal direction

1 Signal Ground SG -

2 Send Data SD CPU — External device
3 Receive Data RD CPU « External device
4 (Not used) - -

5 +5V +5V CPU — External device

Communication parameter

Factory settings

Baud rate 9600bit/s
Data length 8

Parity Odd
Stop bit 1bit

The factory settings are shown below. They can be changed in the system registers.

Set the station number for the TOOL port in the TOOL port setting area of the system

registers.
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7.2.2 COM Port

This port is used to connect devices via RS232C or RS485 to enable data input/output.
CPU types with a COM port for RS232C communication: C10CR, C14CR, C16C, C32C,

T32C, F32C

CPU types with a COM port for RS485 communication: CLOMR, C14MR, C16M, C32M,

T32M, F32M

Send Data (Output)

Symbol | RS232C RS485
@ G Signal Ground E terminal
@ R Receive Data (Input) | Transmission line (-)
@ S

Transmission line (+)
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7.2.3 USB Port

The USB port can be used to connect a programming tool.

Panasonic's USB cable CABMINIUSB5D or a commercial USB2.0 AB type cable can be
used.

00000000 000

—"
=N

To use the USB port, you must install the USB driver.

Specifications
Item Description

Connector 5-pin Mini-B type
Standard (baud rate) [USB2.0 Fullspeed
Communication mode [ MEWTOCOL-COM Slave

VY,

m ¢ CAUTION

Install the programming tool before connecting the FPOR with a PC.

If you connect the FPOR to a PC with the USB cable before the programming
tool is installed or during installation, the USB driver will not be installed
correctly.

USB port settings

The settings for the USB port are fixed and cannot be changed.

Connecting the PLCs with a personal computer using a USB cable enables communication
with our programming software.

This communication method uses the USB as a virtual serial port, i.e. the FPOR connected via
USB is treated by the PC as if connected via the COM port. The COM port number of the
COM port allocated for the USB is fixed unless you change the number.

You need only perform the connection procedure the first time you establish the USB
connection.

However, you must change the communication setting when switching between the USB and
TOOL port connection.

System requirements
e Operating system on the PC:
Windows®2000
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- Windows®XP

- Windows®Vista

- Windows®7
e Control FPWIN Pro version 6.1 or later, or FPWIN GR version 2.80 or later
e USB cable (see page 25)

¢ A USB hub cannot be used.

e When multiple FPOR units are connected to one PC with the USB, they
cannot communicate with the PC simultaneously. The PC can communicate
with the FPOR that was connected first only, and it cannot communicate
with the other FPOR.

7.2.3.1 Installing the USB Driver

The following two USB drivers must be installed to recognize the USB:
e USB driver

e USB-COM conversion driver
The installation procedure may differ depending on the PC's OS.

For a PC with more than one connector, you may be requested to reinstall these
two drivers if the USB connectors' positions have changed.

1.

Pl ¢ Procedure
3.—

1. Turn on the power supply of the FPOR
2. Connect the FPOR with a PC using a USB cable

H=N,

SEEm

The PC recognizes the USB driver automatically.

3. Follow the wizard's instructions
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Confirming COM Ports

The FPOR connected to the PC via USB is treated as if connected via a COM port. It depends
on your PC environment to which COM port the USB is allocated. Therefore, it is necessary to
confirm the COM port number.

A COM port number is necessary for communication with the programming tool.

1.

Pl ¢ Procedure
3.—

1. Display Device Manager
For Windows®7: Control Panel — Device Manager.

For Windows®XP: My computer — View system information -»Hardware tab —
Device Manager.

For Windows®2000: My computer — Control panel —» System —Hardware tab
— Device manager — View — Device by type.

For Windows®98 Second Edition/Windows®Me: My computer —Control panel
—System —Device manager tab — View devices by type.

£ Device Manager

File  Action  View Help

m & 2 A

+1 } Computer
+| <o Disk drives
+1 & Display adapters

+ s DYDJCD-ROM drives

+1-{=) Floppy disk contrallers

+l 5 Floppy disk drives

+1-{=) IDE ATAJATAPT controllers

+-ge Kevboards

+1-1"y Mice and other pointing devices

# @ Monitors

+ EE Metwork adapters

o Ports (COM&.LPT)

+1 @, sound, video and game controllers

+ by System devices
| Uriversal Serial Bus controllers

2. Double-click "Ports (COM & LPT)"
3. Confirm the COM port no.

104



Communication

"CP210x USB to UART Bridge Controller (COM n)" is the COM port allocated.

COM9 is allocated in the following display.

Ll Device Manager,

File  Action View Help
823 =28

= g" MATSUSHI-SOPI10

[+ _J Cormputer

[+ Disk drives

] E? Display adapters

- DYDJCD-ROM drives

=) Floppy disk contrallers

* j}, Floppy disk drives

=) IDE ATAJATAPT controllers

[+ Kevyboards

+ ) Mice and other pointing devices

B E§ Morikars

[+ H8 Network adapters

£ Ports (COM &.LPT)
0._9 Communications Pork (COM1L)
0._\;‘ Communications Port (COMZ)

#- @, sound, viden and game controllers

#- 4y System devices
+ Universal Serial Bus controllers

If "? CP210x USB to UART Bridge Controller" appears in "Other devices" or
"Unknown device" is indicated, the installation has failed. Reinstall the USB
driver (see page 106).

7.2.3.2 Communication with the Programming Tool

In Control FPWIN Pro, follow these steps:

1.

3

1.
2.

Pl ¢ Procedure
./

Online - Communication Parameters

Make the following settings in the "Communication Setting" dialog:

Parameter | Setting

Network type | C-NET (RS232C, USB)

COM port COM port number allocated for the USB

Baud rate 115200bit/s

(Communicates with 115200bit/s when the USB is connected)

Data length | 8 bits

Stop bit 1 bit

Parity Odd
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* REFERENCE

Please refer to your programming tool's online help for information on the COM
port settings.

7.2.3.3 Reinstalling the USB Driver

The USB driver must be installed again if the installation failed. If "? CP210x USB to UART
Bridge Controller" appears in "Other devices" or "Unknown device" is indicated, the
installation has failed.

£l Device Manager

File  Action Yiew Help
2

= g' MATSUSHI-S0P910
+ _J Computer
+| age Disk drives
+ g Display adapters
+| ok DVDJCD-ROM drives
+-{=) Floppy disk contrallers
+ j} Floppy disk drives
+-(=) IDE ATAJATAPT controllers
+-2» Keyboards
+ J Mice and other pointing devices
+ & Monitors
+-E8 MNetwork adapters
= @ Other devices

‘E.‘ CPZ2101 1JSE to UART Bridge Controller

- & Ports (COM &LPT)
+ @, sound, video and game controllers

+1 4y System devices
+ Universal Serial Bus controllers

Also, reinstall the driver if the USB connection does not work well.

Reinstalling the USB driver

1

Pl ¢ Procedure
3.~

1. Right-click "? CP210X USB to UART Bridge Controller"
2. Select "Delete"

3. Reinstall the USB driver (see page 103)

106



Communication

7.3 Communication Specifications

TOOL port
Item Description
Interface RS232C
Transmission distance 15m

Baud rate

2400, 4800, 9600, 19200, 38400, 57600, 115200bit/s

Communication method

Half-duplex

Synchronous method

Start stop synchronous system

Communication format

Data length: 7 bits/8 bits

Parity: None/Odd/Even

Stop bit: 1 bit/2 bits

End code: CR/CR+LF/None/ETX
Start code: No STX/STX

Data transmission order

Transmits from bit O character by character.

Communication mode

MEWTOCOL-COM Slave
Modem initialization
Program controlled (in RUN mode only)

USB port

Item

Description

Standard (baud rate)

USB2.0 Fullspeed

Communication mode

MEWTOCOL-COM Slave

COM port (RS232C)

Item Description
Interface RS232C
Transmission distance 15m

Baud rate

2400, 4800, 9600, 19200, 38400, 57600, 115200bit/s

Communication method

Half-duplex

Synchronous method

Start stop synchronous system

Communication format

Data length: 7 bits/8 bits

Parity: None/Odd/Even

Stop bit: 1 bit/2 bits

End code: CR/CR+LF/None/ETX
Start code: No STX/STX

Data transmission order

Transmits from bit O character by character.

Communication mode

MEWTOCOL-COM Master/Slave
Modem initialization

Program controlled

Modbus RTU Master/Slave

PLC Link
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COM port (RS485)

Item

Description
Interface RS485
Connection mode 1:N
Transmission distance 1200m ¥?

Baud rate

19200, 115200bit/s 2*

Communication method

2-wire, half-duplex

Synchronous method

Start stop synchronous system

Transmission line

Shielded twisted-pair cable or VCTF

MEWTOCOL-COM ASCII
Transmission code Program controlled ASCII, Binary
Modbus RTU Binary
Data length: 7 bits/8 bits
Parity: None/Odd/Even
Communication format (set in system registers) 3 Stop bit: 1 bit/2 bits
End code: CR/CR+LF/None/ETX
Start code: No STX/STX

No. of connected stations ?°

<99 (<32 with C-NET adapter)

Communication mode

MEWTOCOL-COM Master/Slave
Modem initialization

Program controlled

Modbus RTU Master/Slave

PLC Link

device.

noted in the following graph.

@

. 4

yi
99 @

F ] I R R

1200 —=
X

The number of stations, transmission distance, and baud rate may vary depending on the connected RS485

The values for the transmission distance, baud rate and number of stations should be within the values

Transmission distance [m]

Number of stations

For a baud rate of 115200bit/s

@@‘<><

For a baud rate of 19200bit/s

Set the baud rate in the system registers and set the DIP switch on the bottom of the unit to the same

setting. When a C-NET adapter is connected to the RS485 interface, you can only specify a baud rate of

19200bit/s.

The start and end code can only be used in program controlled communication.

Station numbers should be registered via the system registers.
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*NOTE

If the potential difference between the power supplies of RS485 devices
exceeds 4V, communication may fail because the RS485 port is non-isolated.
The large potential difference will damage the connected devices.

Default settings

Port Baud rate | Data length | Parity | Stop bit
TOOL port 9600bit/s 8 bits Odd 1 bit
COM port (RS232C) | 9600bit/s 8 bits Odd 1 bit
COM port (RS485) | 115200bit/s | 8 bits Oodd |1 bit
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7.4 Communication Parameters

The communication parameters are set in the system registers of the PLC. Make settings for
the communication mode, communication format, baud rate, station number, and receive
buffer if necessary.

During PROG mode:
Use the programming tool to enter settings for the communication port in the system registers.

During RUN mode:

Use the SYS1 instruction to change the communication parameters. Please refer to the
FPWIN Pro online help for detailed information.

The communication mode can be switched using F159_MRTN (see page 112).

741 Setting System Registers in PROG Mode

(e
® Procedure
3.~
1. Double-click "PLC" in the navigator
2. Double-click "System Registers"

3. Double-click "COM Port"

To make settings for the TOOL port, select "TOOL Port" under "System
Registers".

The following communication parameters are set in the system registers:

Communication mode

Select a communication mode. The factory setting for the communication mode is
"MEWTOCOL-COM Master/Slave".

Mo | Ttem Mame | Data | Ci.. |
41z oM part 1 communication maode [.-COM Master/Slave [Computer Link] =] |
40 R L e e MEWTOCOL-COM Master/Siave [Computer Lirlk
s COM port 1 baud rate Program controlled [General Purpose]

413 COM port 1 sending data length 4 : P

413 COM port 1 sending parity check PLC Link (MEVWRET -0

413 M part 1 sending stop bit Maodbus RTU Master /Slave

Station number

The station number must be set for MEWTOCOL-COM Master/Slave, Modbus RTU, and for
PLC Link.

MEWTOCOL-COM | The station number can be set within a range of 1 to 99. In the FPO compatibility mode, the
Modbus RTU station number can be set within a range of 1 to 32.

PLC Link The station number can be set within a range of 1 to 16.
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By default, the station number for each communication port is set to 1 in the system register
settings. There is no need to change this for 1:1 communication, but if 1:N communication is
used to connect multiple PLCs to the transmission line, the station number must be specified
to identify the different PLCs.

The station number is specified either by using

A. the SYS1 instruction
B. system register settings in the programming tool
The priority for setting the station number is in the above order.

@Qr * REFERENCE

For details on the SYS1 instruction, please refer to your Programming Manual
or to the FPWIN Pro online help.

Baud rate
e The default baud rate for most ports is 9600bit/s. Select a value from 2400 to
115200bit/s.

e Lower baud rates of 300, 600, and 1200bit/s can be specified using the SYS1
instruction. However, this will not change the setting value of the system register.

e The setting must match the external device connected to the communication port.

e When using the RS485 port, a baud rate of 19200bit/s or 115200 bit/s is possible. Set
the baud rate in the system registers and set the DIP switch on the bottom of the unit
to the same setting. Confirm the baud rate setting before installation. The factory
setting is 115200bit/s.

19200bit/sm,

T B A

115200bit/s{/%ljg ® FHUJHH -
nnnnn 9—F nonnn

RS485 baud rate switch

@ | Unused

e PLC Link: The baud rate is fixed at 115200bit/s.

e FPO compatibility mode:
TOOL port | 9600 or 19200bit/s
COM port | 300, 600, 1200, 2400, 4800, 9600, or 19200bit/s

Communication format setting
Default settings:

Data length: 8 bits
Parity: Odd
Stop bit: 1 bit
End code: CR
Start code: No STX
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The setting must match the external device connected to the communication port.

MEWTOCOL-COM

Modbus RTU The end code setting must always be "CR", and the start code setting must be "No STX".

PLC Link The communication format settings are fixed.

Receive buffer

For program controlled communication, a receive buffer must be specified in the system
registers. Set a value for receive buffer starting address and receive buffer capacity. See
"Setting Communication Parameters" on page 152.

74.2 Changing Communication Mode in RUN Mode

The communication mode of the CPU's communication ports can be changed during RUN
mode. You can toggle between program controlled mode and MEWTOCOL-COM mode by
executing F159_MTRN and setting the variable n_Number (the number of bytes to be sent)
to 16#8000.

Please refer to the FPWIN Pro online help on F159 _MTRN for a programming example.

o When the power is turned on, the communication mode selected in the
system registers is set.

e Itis not possible to change to the Modbus RTU mode using F159_MTRN.
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7.5 MEWTOCOL-COM

This communication mode uses the proprietary MEWTOCOL-COM protocol to exchange data
between a master and one or more slaves. This is called 1:1 or 1:N communication. A 1:N
network is also known as a C-NET.

| 0 >

@) |

@ Command message @ Response message

MEWTOCOL-COM connection between a computer and the FPOR

There is a MEWTOCOL-COM master function and a MEWTOCOL-COM slave function. The
side that issues commands is called master. The slave receives the commands, executes the
process and sends back responses. The slave answers automatically to the commands
received from the master, so no program is necessary on the slave.

MEWTOCOL-COM master function

The master can be a PLC or any external device supporting the master function. To use the
built-in master functionality of the PLC, select MEWTOCOL-COM Master/Slave in the system
registers and implement a PLC program. The applicable instructions are F145 WRITE_DATA
and F146_READ_DATA.

MEWTOCOL-COM Master/Slave mode is recommended over program controlled mode since
programming is easier.

The master function can be used for communication with all Panasonic devices equipped with
a MEWTOCOL-COM slave function, for example PLCs, Imagecheckers, temperature
controllers, or eco-power meters.

@ Master @ Slave

¢ The master function is only available via the COM port.

e Do not execute the F145_WRITE_DATA and F146_READ_DATA instructions
when the unit is used as a slave unit.
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MEWTOCOL-COM slave function

The slave can be a PLC or any external device which supports the MEWTOCOL-COM
protocol. The slave automatically receives a command, processes it and sends back a
response. To use the built-in slave functionality of the PLC, select "MEWTOCOL-COM
Master/Slave" in the system registers. For 1:N communication in a C-NET, the station number
must be specified in the system registers of the slave. No program is necessary on the slaves.

The program for the master side must send and receive commands according to the
MEWTOCOL-COM protocol. MEWTOCOL-COM contains the commands used to control and
monitor the slave operation.

@ Master @ Slave

Panasonic offers software tools with implemented MEWTOCOL-COM Master
functionality:

Control FP Connect — connects your Visual Basic application to
Panasonic PLCs

PCWAY - displays PLC data in Excel
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7.5.1 Operation Outline for MEWTOCOL-COM Slave

Instructions issued by the computer to the PLC are called commands. Messages sent back to
the computer from the PLC are called responses. When the PLC receives a command, it
processes the command regardless of the sequence program, and sends a response back to
the computer. Communication is carried out in a conversational format, based on the
MEWTOCOL-COM communication procedures. Data is sent in ASCII format. The computer
has the first right of transmission. The right of transmission shifts back and forth between the

computer and the PLC each time a message is sent.

Transmission program

Command message

Start |Destina-| Text

code [ton M| @ ®

Check
code

End
code

(@ The station number of
the PLC to which the

command is being sent

@ The type of command

(® Any settings and data
required in order to
execute the command

v

The command and data
are sent to the PLC with
the specified station
number

Computer

o

Reception processing program

(@ The station number of
the PLC that sent the
response

® Confirmation of whether
or not the processing was
carried out successfully

(® The type of command
processed

@ If the command was
used to read data, the
data that was read

If an error occurred and
the command could not
be processed success-
fully, the content of the

error

Aresponse is returned and
processed by the computer
(e.g. the computer retrieves
the data that was sent.)

Response message

Start | Source Text Check End
code @ ®O©D®)| code code

MEWTOCOL-COM communication between the FPOR and a computer
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7.5.2 Command and Response Format

Command message

All command-related items should be noted in the text segment. The station number must be
specified before sending the command.

O] ©)
@ @
N ‘ R
—N ; N — ¥
I I I I I I I
%o 1[#|rR c|[s|R 0o 0o o 1 R
] ] ] ] ] ] ]
\ J T \ X J
@ ' ®
®
(@ start code

Commands must always have a "%" (ASCII code: 16#25) or a "<" (ASCII code: 16#3C) at the beginning of a
message.

The FPOR supports an expansion start code ("<") to send single frames of up to 2048 characters. Using the
start code "%", a maximum of 118 characters can be sent in one frame.

(@ station number
The station number of the slave to which you want to send the command must be specified.
The range is 01 to 99 (decimal).
In 1:1 communication, the station number "01" (ASCII code: 16#3031) should be specified.

® Text

The content differs depending on the command. The content should be noted in all upper-case characters,
following the fixed formula for the particular command.

The method for writing text segments in the message varies depending on the type of command.
® Check code

Hexadecimal block check code (BCC) for error detection using horizontal parity. The BCC should be created
so that it targets all of the text data from the header to the last text character.

The BCC starts from the header and checks each character in sequence, using the exclusive OR operation,
and replaces the final result with character text. It is normally part of the calculation program and is created
automatically.

The parity check can be skipped by entering "* *" (ASCII code: 16#2A2A) instead of the BCC.
End code

Messages must always end with a "R (ASCII code: 16#0D).

Target address

Address of the target area to be read or written (e.g. internal relay R1)

Q ©® ©

Data area

Specification of the number of points to be read or written (S = 1 point)

©

Command name

e.g. RC, read contact area
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®

#NOTE

Command code
# (16#23) indicates that this is a command

If there are large numbers of characters to be written, they may be divided and
sent as several commands. If there is a large number of characters in the value
that was loaded, they may be divided and several responses sent.

Response message

The slave that received the command in the example above sends the processing results to
the computer.

e

f—)% r Y *7®

%

| | |
o 1]s$|RrR clo R

®

] ]
H_J
L L 6
@
Start code

A "%" (ASCII code: 16#25) or "<" (ASCII code: 16#3C) must be at the beginning of a message. The response
must start with the same start code as the command.

Station number
The station number of the slave that processed the command is stored here.
Text

The content of this varies depending on the type of command. The value should be read based on the content.
If the processing is not completed successfully, an error code will be stored here, so that the content of the
error can be checked.

Check code

Hexadecimal block check code (BCC) for error detection using horizontal parity. The BCC starts from the
header and checks each character in sequence, using the exclusive OR operation, and replaces the final result
with character text.

End code

There is always a "“R" (ASCII code: 16#0D) at the end of the message.
Data

For a read command, the data read is stored here.

Command name/error code

Normal processing: The command name is stored here.

Error condition: The error code is stored here.

Response code

Normal processing: "$" (ASCII code: 16#24)

Error condition: ! (ASCII code: 16#21)
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If the response contains an "!" instead of a "$", check the meaning of the error code.

e If noresponse is returned, the command may not have arrived at the slave,
or the slave may not be functioning. Check to make sure all of the
communication specifications (e.g. baud rate, data length, and parity) match
between the master and the slave.

e Station number and command name are always identical in a command and
its corresponding response (see below). This makes the correspondence
between a command and a response clear.

| | -
® %|o 1|#]|R ¢ Cq
< S
/—j% f—j%
| | -
@ %[0 1]8|R C Cr

@ | command message @ Response message

7.5.3 Commands

Command name Code | Description

RC Reads the on and off status of contacts.
(RCS) | - Specifies only one point.

(RCP) | - Specifies multiple contacts.

(RCC) | - Specifies a range in word units.

Read contact area

wC Turns contacts on and off.
(WCS) | - Specifies only one point.
(WCP) | - Specifies multiple contacts.
(WCC) | - Specifies a range in word units.

Write contact area

Read data area RD Reads the contents of a data area.
Write data area WD Writes data to a data area.
Read timer/counter set value area RS Reads the value set for a timer/counter.

Write timer/counter set value area WS Writes a timer/counter setting value.
Read timer/counter elapsed value

RK Reads the timer/counter elapsed value.
area
:\::;e timer/counter elapsed value WK Writes the timer/counter elapsed value.
Reg|§ ter or Reset contacts MC Registers the contact to be monitored.
monitored
Register or Reset data monitored MD Registers the data to be monitored.
Monitoring start MG Monitors a registered contact or data using MD and MC.
Preset contact area (fill command) sC Embeds the area of a specified range in a 16-point on and off
pattern.
Preset data area (fill command) SD Writes the same contents to the data area of a specified range.
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Command name Code | Description

Read system register RR Reads the contents of a system register.

Write system register WR Specifies the contents of a system register.

Read the status of PLC RT (chatjdrz,the specifications of the PLC and error codes if an error
Remote control RM Switches the operation mode of the PLC.

Abort AB Aborts communication.

7.54 Setting Communication Parameters

Make the following settings for the communication port:
e communication mode (MEWTOCOL-COM)
e station number
e baud rate

e communication format

For details on setting the communication parameters, see "Setting System Registers in PROG
Mode" on page 110.

e The end code setting must always be "CR", and the start code setting must
be "No STX".

o The station number can be set within a range of 1 to 99.
e With a C-NET adapter, a maximum of 32 stations can be specified.

o The master function is only available via the COM port.

7.5.4.1 FPO0 Compatibility Mode

Make sure that the PLC type selected in FPWIN Pro is "FP0".
All ports can be used in FPO compatibility mode. For the USB port, the settings are fixed.

Make the following settings for the communication port:

TOOL port
e station number

e modem connection (disable/enable)
e communication format (sending data length)

e baud rate
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COM port
e communication mode

e station number
e baud rate
e communication format

¢ modem connection (disable/enable)
For details on setting the communication parameters, see page 110.

e The end code setting must always be "CR", and the start code setting must
be "No STX".

7.5.5 1:1 Slave Communication

System register settings

For 1:1 MEWTOCOL-COM communication, the system registers should be set as shown
below.

No. Name Set value

410 COM port 1 - station number 1

412 COM port 1 - communication mode MEWTOCOL-COM Master/Slave
Data length: 8 bits
Parity: Odd

413 COM port 1 - communication format Stop bit: 1 bit
End code: CR
Start code: No STX

415 COM port 1 - baud rate 2400-115200bit/s

The communication format and baud rate of the PLC should be set to match the
connected device.

Programming

For MEWTOCOL-COM communication, a program must be created that allows command
messages to be sent and response messages to be received on the computer side. There is
no programming required on the slave. Only the station number and the communication
parameters must be set in the system registers. The program for the master side must send
and receive commands according to the MEWTOCOL-COM protocol. MEWTOCOL-COM
contains the commands used to control and monitor the slave operation.

If a software program such as PCWAY is used on the computer side, PLC data can easily be
read and written without having to think about the MEWTOCOL-COM protocol.

120



Communication

7.5.5.1 1:1 Communication with a Computer

For a 1:1 MEWTOCOL-COM connection between the FPOR and a computer, an RS232C
cable is needed. Communication is performed via commands from the computer and
responses from the PLC.

| o >

@

@ | Command message | @ | Response message
1:1 MEWTOCOL-COM connection between a computer and the FPOR

It is recommended to connect the computer to the TOOL port of the FPOR. A connection cable
(order no. AFC8513D) with a 5-pin mini-DIN connector and a 9-pin Sub-D connector is
available.

e Using the TOOL port

FG o O FG
CD 1 od— —O0 1 SG
RXD 2 o« 0 2 SD
TXD 3 0 P0o 3 RD
DTR 4 o—e 04
GND 5 O 05
DSR 6 O«g—

RTS 7

CTS 824_—|

RI 9 0

Left: computer, right: FPOR

e Using the COM port (RS232C)

CD 1 od— I—OSD
RXD 2 O« I—boRD
TXD 3 © O RS
DTR 4 o—e O CS
GND 5 © O SG
DSR 6 Od—

RTS 7

CTS 8 Z:‘

RI 9 O

Left: computer, right: FPOR
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7.5.5.2 1:1 Communication with GT Series Programmable Displays

For a 1:1 MEWTOCOL-COM connection between the FPOR and a programmable display of
the GT series, an RS232C cable is needed. Communication is performed via commands from
the programmable display and responses from the PLC.

No program is required for communication. Simply set the mutual communication settings to
operate the PLC via the programmable display.

It is recommended to connect the computer to the TOOL port of the FPOR. A connection cable
(order no. AFC8513D) with a 5-pin mini-DIN connector and a 9-pin Sub-D connector is
available.

| 0 >

@ | Command message | @ | Response message

MEWTOCOL-COM connection between a programmable display of the GT series and the
FPOR

A USB cable cannot be used.

e Using the TOOL port

SD 1 © 0 1 SG
RD 2 o« \/ 0 2 SD
RS 3 © 3 RD
CS 4 O 04
SG 5 O 05

Left: GT terminal, right; FPOR
e Using the COM port (RS232C)

SD 1 © 0 SD
RD 2 o« > Po RD
RS 3 O o
CS 4 O o
SG 5 O O SG

Left: GT terminal, right: FPOR

* REFERENCE

Please refer to the "GT Series Technical Manual” for more information.
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7.5.6 1:N Slave Communication

For a 1:N MEWTOCOL-COM connection between a computer and several PLCs, the
computer and the first PLC are connected through a commercially available RS232C-RS485
converter. The other PLCs are connected using twisted pair cables.

The computer and the PLCs communicate via commands and responses: The computer
sends a command specifying the station number, and the PLC with that station number sends
a response back to the computer.

#1 #2 #3 #4

RS485

e

1:N communication between a computer and several PLCs

@ The station number of the PLC to which the command is being sent is included in the command message.

The station number of the PLC sending a response is included in the response message.

@ Commercially available converter (also required for PLCs using the RS232C port)
# | Station number of PLC

System register settings

For 1:N MEWTOCOL-COM communication, the system registers for COM port 1 should be
set as shown below.

No. [ Name Set value
410 | COM port 1 - station number 1 to 99 (with C-NET adapter, a maximum of 32 stations is possible)
412 | COM port 1 - communication mode MEWTOCOL-COM Master/Slave
Data length: 7 bits/8 bits
Parity: None/Odd/Even
413 | COM port 1 - communication format | Stop bit: 1 bit/2 bits
End code: CR
Start code: No STX
415 | COM port 1 - baud rate 2400-115200bit/s

¢ The communication format and baud rate of the PLC should be set to match
the connected device.
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e Lower baud rates of 300, 600, and 1200bit/s can be specified using the SYS1
instruction. However, this will not change the setting value of the system
register.

e When using the RS485 port, a baud rate of 19200bit/s or 115200 bit/s is
possible. Set the baud rate in the system registers and set the DIP switch on
the bottom of the unit to the same setting.

Programming

There is no programming required on the slave. Only the station number and the
communication parameters must be set in the system registers. The program for the master
side must send and receive commands according to the MEWTOCOL-COM protocol.
MEWTOCOL-COM contains the commands used to control and monitor the slave operation.

If a software program such as PCWAY is used on the computer side, PLC data can easily be
read and written without having to think about the MEWTOCOL-COM protocol.

7.5.7 Sample Program for Master Communication

Use the F145 WRITE and F146_READ instructions for the MEWTOCOL-COM master
function. Be sure to set the COM port used in the program to "MEWTOCOL-COM
Master/Slave" in the system registers. The master function is only available via the COM port.

GVL

| Class Identifier FP Address | IEC Address | Tvpe
0 VAR GLOEAL Slavez g diCounter DOT100 SeMDS, 100 CIMT
POU Header
| Class | 1dentifier | Tvpe | Initial
1] [ &R EXTERMAL | Slave? _g_diCounter DINT 0O
1 WAR, diCounter DIMNT 0
Z YAF, diCounterFromslavez DIMT - -1
3 VAR biriteToSlaves BOOL  TRLUE
4 YAR, bReadFromsSlavez BOOL  FALSE

In order to have consistent data in the master project and in the slave project, the common
data should be kept in the GVL of a common library.
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LD Body

1 [ Ifthe counter read from the slave is equal to the counter written then the counter is incremented by 1 v
- - - diCounter— EQ | S
-dicounterFramSlave? —— - - - diCounter—— ,—diCounter ;
3 The counter is written to the slave counter which is defined in the library Slave2 containing all exchange data of the slave
bWriteToSlave2 - - sys_blsComPort1F145F146NetActive -~ F145 WRITE_DATA | -bWriteToSlave2 - BReadFramSlave2
! ! EM ENO ). = - -
e W e Be Bo B Ph By W B Boob - 1—— Paort SlaveData ——=Slave?_g_diCounter -
+ 2—— SlaveAddress A R )
- diCounter—— MasterData
3 The slave counter which is defined in the library Slave2 containing all exchange data of the slave is read for verification
- bBReadFramSlave? -sys_blsComPor1F145F146MetActive - F146_READ _DATA  |bReadFromSlave? -biWriteToSlave2 -
1 ] EN ENO R =) TR
e Th T T T T T B B B Byt - 1 —Eott MasterData ——diCounterFromSlavez-
P E; 2_ SlaVEAddrESS Rl o o b e a a n
- SlaveZ_g diCounter—— SlaveData
ST Body

(¥ If the counter read frow the slave 1S egqual to the couhter Written
then the counter is incremented by 1 #)

if (diCounter=diCounterFrom2lavez)] then
diCounter:=diCounter+1;

end if;

if (bWriteToSlavei AND sys _blsComPortlF145F146NotActive) then
* " The counter " is written te the. 3lave. counter
which is defined in the library Slave? containing all exchange data of the slave *)
F145 WRITE DATA(Port := 1,
Slavelddress = 2,
Masterlata := diCounter,
Slavelata => Slavei g diCounter;
hilriteTollavel :=FLLZE;
hReadFroms laves : =TRUE;
end if;

if [(bReadFromdlavez AND sys bIsCowPortlFl4S5Fl4clothetive) then
[* The slawve counter
which is defined in the library Slawve?Z containing all exchange data of the slave
iz read for wverification ¥)
F146_READ DATA(Port := 1,
Slavelddress = 2,
Slavelata := Slavel g diCounter,
MasterData=> diCounterFromSlawveZ);
hEeadFroms lave :=FALSE;
hilriteTollaved : =TRUE;
end if:

@Qr * REFERENCE

Please refer to the FPWIN Pro online help for detailed information.
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7.6 Program Controlled Communication

With program controlled communication, the user generates a program which governs the
data transfer between a PLC and one or more external devices connected to the
communication port. By this, any standard or user protocol can be programmed.

Typically, such a user program consists of sending and receiving the data. The data to be
sent and the data received are stored in data register areas defined as send and receive
buffers.

Image checker

Data registers (DT)
—————— Sending data using F159_MTRN

Send buffer >
- < |

T TIEELR

Receive buffer

PLC Receiving data

Program controlled connection between the FPOR and an external device

Sending data

Sending includes generating the data for the send buffer and sending it using the instruction
F159 MTRN. (See also "Sending data to external devices" on page 129.) Sending can be
controlled by the "transmission done" flag. (See also "Flag Operation" on page 138.)

Data register (DT
J D Sending data using F159_MTRN

Writing data
Send buffer
Receive buffer
——
Device with
RS232C port
PLC o)

The start and end codes specified in the system registers are automatically added to the data
sent. The maximum volume of data that can be sent is 2048 bytes.

Receiving data

Data is automatically received in the receive buffer defined in the system registers. Receiving
includes processing the data in the receive buffer and preparing the system to receive further

126



Communication

data. (See also "Receiving data from external devices" on page 133.) Reception can be
controlled by the "reception done" flag or by directly evaluating the receive buffer. (See also
"Flag Operation" on page 138.)

Data registers (DT)

Send buffer |

Receiving data

Receive buffer

Device with
RS232C port

PLC |o

"Reception done" flag is turned on

No end code is included in the data stored. The maximum volume of data that can be
received is 4094 bytes.

#NOTE

¢ In the FPO compatibility mode, F159_MTRN is automatically translated into
F144_TRNS.

7.6.1 Setting Communication Parameters

Make the following settings for the communication port:
e communication mode (Program controlled)
e baud rate
e communication format

e receive buffer

For details on setting the communication parameters, see "Setting System Registers in PROG
Mode" on page 110.

Program controlled mode is available via COM port and TOOL port.

127



Communication

Specifying a receive buffer

For program controlled communication, a receive buffer must be specified in the DT memory
area. The maximum area is 2048 words. Specify the starting address and the capacity
(number of words). The receive buffer layout is shown below.

Offset @ | starting address
T
O —0 I — @ ) ® Storage area for the number of bytes
T received
! : @ Storage area for the data received
T
2 I o) >@ ® | capacity
T
A | =
|
T
n |
J
The receive buffer is specified in the system registers (see page 110):
4130 CoM port 1 sending end codefreception done condition | CR FER Seler
417 | COM pork 1 receive buffer starting address Oko 1657 | The
418 ZOM port 1 receive buffer capacity 9 Oko 1658  DTE
414 MM nerk 1 madern canneckinn Mizahla Fricahls Sher

FPWIN Pro: In order to use the data in the receive buffer, define a global
variable having the same starting address and capacity.

The setting range for the receive buffer starting address is different for the 16k and the 32k
type.

7.6.1.1 FPO Compatibility Mode

Make sure that the PLC type selected in FPWIN Pro is "FPO".
In the FPO compatibility mode, only the COM port can be used.

Make the following settings for the communication port:

COM port
e communication mode

e station number

e baud rate

e communication format

e receive buffer starting address

e receive buffer capacity
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Please be aware that the setting ranges of the FPO apply if the FPOR is used in FPO
compatibility mode.

For details on setting the communication parameters, see page 110.

#NOTE

The end code setting must always be "CR", and the start code setting must be
"No STX".

7.6.2 Sending data to external devices

Steps for sending data to external devices:

1. Setting the communication parameters to match the external device
2. Generating the data in the send buffer

3. Sending the data using the instruction F159 MTRN

F159_MTRN allows multiple communication ports to be accommodated. This
instruction is an updated version of F144_TRNS. Both instructions are
compatible with all PLCs: PLCs with multiple communication ports will compile
F144_TRNS s, n to F159_MTRN s_Start, n_Number, d_Port*=1. PLCs with only
one communication port will compile F159_MTRN to F144_TRNS s, n.

1. Setting the communication parameters (see "Setting Communication Parameters" on
page 127)

2. Generating the data in the send buffer
To generate the data in the send buffer, define a variable in the program and copy the data to
the send buffer using a transfer instruction, e.g. F10_BKMV.

The storage area for the data to be sent starts with the second word of the send buffer (offset
1). Offset O contains the number of bytes to be sent.

Offset | @ Storage area for the number of bytes to be sent
0 | -—0 @ Storage area for the data to be sent
1 2 : 1
}
2 4 : 3 -0
= : =
n| 20 | 201

Bold numbers indicate the order of transmission.
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The maximum volume of data that can be sent is 2048 bytes.

¢ EXAMPLE

Define a send buffer for 30 bytes (ARRAY [0...15] OF WORD) and copy 8 characters of a
string ("ABCDEFGH") into the buffer.

Send buffer layout:
Offset

0 8

| 16441 (A)

1 |16#42(B)

i
o |16#44(D) |16#43(C)

3 |16#46(F) | 16#45(E)
|

4 |16#48(H) :16#47(G)

~— —~
~— ~

|

15

The first word of the send buffer (offset 0) is reserved for the number of bytes to be sent.
Therefore, copy the data into offset 1 (SendBuffer[1]).

When sending begins (the execution condition for F159 MTRN turns to TRUE), the value in
offset O is set to 8. At the end of transmission, the value in offset 0 is automatically reset to O.
The data in offset 1 to offset 4 is sent in order from the low order byte.

POU Header and LD Body

| Class | Identifier | Tvpe | Initial | Comment |
0 bSend BOCL FALSE activates Funckion
1 WAR sSendData STRING[30] 'ABCDEFGH'  up ko 30 chars
z WAR awaendBuffer ARRAY [0..15] OF WORD  [16(00] for 30 chars + 1 word
1
] | Writing ta the send buffer 7
hISEI"Id E E I T L~ T
1Pl | F10_BKMY ‘
R Adr Of WarOffs_| |—EN ENO|~ D
sSendData — “ar Adr s1 Start d Start awSendBuffer]1}
- - 2—— Offs FSQEnd
sSendData ——  Adrlast Of War | ,J : S
ST Body
if (DF (bSend)) then
||:* Creating the send buffer *)
Fio BEMV 51 Start := Adr Of Varoffs(Var := siendbata, Offs = Z),
52 _End := AdrLast Of Var (siendData), d Start => awiendBuffer[1]]:

130



Communication

When the variable bSend is set to TRUE, the function F10_BKMV copies the characters of
the string sSendData to the buffer awSendBuffer beginning at awSendBuffer[1].

The first two words of a string contain the string header information (maximum number of
characters and the current number of characters). The string header must not be copied into
the buffer. Therefore, enter an offset of 2 to the starting address of the string before copying
the data.

Make sure that the send buffer is big enough for all the data to be sent. To determine its size
you must take into account that two characters of the string SendString can be copied into
each element of the array SendBuffer. SendBuffer[0] is reserved for the total number of
bytes to be sent by F159 MTRN.

3. Sending the data using the instruction F159_MTRN
Execute F159_MTRN to

- specify the amount of data to be sent
- specify the communication port to be used

- output the data from the communication port to the external device.

When the execution condition of F159 MTRN turns to TRUE and the "transmission done" flag
is TRUE, transmission starts. (For details on flag operation, see page 138.)

When sending data, operation is as follows:
- The number of bytes to be sent is set in offset 0 of the send buffer.
- The "transmission done" flag turns to FALSE.
- The data in the send buffer is sent starting with the low order byte in offset 1.

- The start and end codes specified in the system registers are automatically added
to the data sent.

- During transmission, F159 MTRN cannot be executed again.

- The "reception done" flag turns to FALSE.

- The number of bytes received is set to 0 in offset O of the receive buffer.
- Data received is written into the receive buffer

When the specified number of bytes has been sent, the "transmission done" flag turns to
TRUE. The end code is automatically added to the data sent. At the end of transmission, the
value in offset 0 is automatically reset to 0.
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*EXAMPLE

Transmit the characters "ABCDEFGH" to an external device connected to COM port 1. For
start code and end code the default settings "No-STX" and "CR" are selected.

Offset 0 2 3 4
Transmission data A|lB|c|D|E|F|G|HICR
“Transmission done” flag ON
OFF
ON
Execution condition OFF
F159 _MTRN execution Transmission
POU Header and LD Body
| Class | Identifier | Tvpe | Initial | Comment
i hsend BOOL Fal SE artivates Function
1 MAR sSendData STRIMG[30] '‘WBCDEFGH  up to 30 chars
z AR awsendBuffer ARRAY [0,,15] OF WORD  [16(0)] for 30 chars + 1 word
1
i | Wyriting to the send buffer &
bSend
P | F10 BKMV
s B @ Adr_Of WarOffs_| | = s r
s3endData — “ar Adr sl Start d_ Stan awSendBuﬁer[ﬂ
<o 2—— Dffs ’7 52 _End
sHendData —  Adrlast Of “ar | ,J_ P
5 =end contents of the send buffer via the serial interface .
at=] s M F159 MTREM | :
Pl EN END
Pam o o awdendBuffer[0]— s_Start
sSendData—  LEN  — n_Mumber

ST Body

if (DF (b3end) ] then

|* Credting the send buffer *)

F10_BEMV (s1 Start := Adr Of VarOffs(Var := sSendDats, O0ffs := 2],

52 End := AdrLast Of Var (sSendData), d Start => awiendBuffer[1]]:

[* Send Contents of the send buffer via the serial interface ™)

F159 MTRNi=s_Start := awdendBuffer[0], n Nuwber := LEM|s3endData), d_Port := 1);
end if:

When the variable bSend is set to TRUE, the function F10_BKMV copies the characters of
the string sSendData to the buffer awSendBuffer beginning at awSendBuffer[1].

Then, F159_MTRN sends the data from the first element of the send buffer
(awSendBuffer[0]) as specified by s_Start. The length of the string to be sent (8 bytes) is set
at n_Number (using the function LEN to calculate the number of bytes). The data is output
from COM port 1 as specified by d_Port.
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o For details on the operation of the "reception done" flag, the "transmission
done" flag, and the communication error flag, see page 138.

e For details on the format of the data in the send buffer and in the receive
buffer, please see "Data format" on page 137.

o Data cannot be sent unless the pin CS (Clear to Send) is on. When
connecting to a three-wire port, short-circuit the RS and CS pins.

7.6.3 Receiving data from external devices

Steps for receiving data from external devices:

1. Setting the communication parameters and specifying the receive buffer
2. Receiving the data

3. Processing the data in the receive buffer

4

Preparing the system to receive subsequent data

Data received via the communication ports of an MCU has to be moved to the
CPU receive buffer using the instruction F161_MRCV.

1. Setting the communication parameters (see page 127)

2. Receiving the data

Data is automatically received in the receive buffer defined in the system registers. Reception
can be controlled by the "reception done" flag or by directly evaluating the receive buffer. (For
details on flag operation, see page 138.) When this flag is FALSE and data is sent to the
communication port from an external device, operation takes place as follows. (The "reception
done" flag turns to FALSE after switching to RUN mode.)

e Incoming data is stored in the receive buffer. Start and end codes are not stored in the
receive buffer. The storage area for the data received starts with the second word of
the receive buffer (offset 1). Offset O contains the number of bytes received. The initial
value of offset 0 is O.

Offset @ Storage area for the number of bytes received

|

0 I -—0 @ Storage area for the data received
i _

1 2 1 1 Bold numbers indicate the order of reception.
]

2 4 | 3
! -— @

I= I o=

I 1

n 2n : 2n-1
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e When the end code is received, the "reception done" flag turns to TRUE. Reception of
any further data is prohibited. The "reception done" flag only turns to TRUE if an end
code, e.g. CR, has been selected in the system registers.

3. Processing the data in the receive buffer
e Verify the end of reception.

e Copy the data in the receive buffer to a target area defined in the program using a
transfer instruction, e.g. F10_BKMV.

For details on the operation of the "reception done" flag, see page 138

4. Preparing the system for the reception of further data

In order to receive the next data, reset the receive buffer. This is done automatically when
sending the next data with F159 MTRN:

e Resetting the receive buffer sets the number of bytes received in offset 0 to 0 and
moves the write pointer back to offset 1. Subsequent data will be stored in the receive
buffer starting at offset 1. (The receive buffer is not cleared).

e The "reception done" flag turns to FALSE.

To reset the receive buffer without sending further data, execute F159_MTRN with n_Number
=0.

AVER o
B EXAMPLE

Receive a string of 8 bytes containing the characters "ABCDEFGH" via COM port 1. The
characters are stored in ASCII HEX code without start and end codes.

Beginning of reception J Reception continued

Data received A B [...|T |CR) u v ..
TRUE
“Reception done” flag FALSE
TRUE
Execution condition ‘ FALSE

Reception Reception \ Reception
possible not possible \ possible

Execution of F159_MTRN
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Receive buffer layout:
Offset

0 8

41 |16#42(B) | 16#41(A)

o |16#44(D) | 16#43(C)

3 |16#46(F) 116#45(E)
|

4 |16#48(H) : 16#47(G)

When reception begins, the value in offset O is 8. At the end of reception, the value in offset O
is 0. The data in offset 1 to offset 4 is received in order from the low order byte.

System register settings:

Mo | Item Mame | Data | i, .
412 COM port 1 communication mode [ Program conkralled. .. |

410 COM port 1 skakion number 1

415 COM port 1 baud rate Aa00 baud
413 COM pork 1 sending data length & bits

413 COM port 1 sending parity check With-Cidd

413 COM port 1 sending stop bit 1 hit

413 COM port 1 sending start code Mo-5TH

413 COM pork 1 sending end code/freception done condition R

416 COM port 1 receive buffer starting address 200

417 COM port 1 receive buffer capacity 5

412 COM port 1 modem conneckion Disable

In order to use the data in the receive buffer, define a global variable having the same starting
address and capacity. In this example, the starting address is 200 (VAR_GLOBAL
ReceivedData) and the receive buffer capacity is 5 (ARRAY [0..4] OF WORD).

GVL

| Class | 1dentifier |FP &, |IEC Addr... | Tvpe | Initial
0 WAR_GLOBAL DT200_awReceiveBuffer  DT200  %Mws,200 [ARRAY [0,.4] OF WoRD | [S000]
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POU Header and LD Body

| Class | 1dentifier | Type | Initial | Comment
0 [YaR | iy WORD 1]
1 VAR ReceptionDone B0l FALSE
z YAR EXTERNAL DT200_awReceiveBuffer ARRAY [0..4] OF WORD [5(00]
3 WAR awReceiveData ARPAY[D..3] OF WORD [4{m1]
1]
1 - sys_blsComPort!ReceptionDone - - - -ReceptionBDone -

e} L X
e -Receptionbope - - - - - F10_Blhdy -
JI ERr Sl A
07200 _awReceiveBuffer[1]— s1_Start d Stat ——awReceivelatald] -
-DT200 awReceiveBuffer[d] — 2 End R E W B B R @
3 -Receptionbone - - - - - - F159 MTRRMN -
| | EN ENO
- < whummy —— =_Start -
- J—— n_Mumber
- 1— d Pant

ST Body
if [sys_hlsCowPortlReceptionbone) then

F10 BENV (=21 Start := DTZ00 awReceiveBuffer[1], =2 End := DT2Z00 avBReceiveBuffer[4],

d_Start =» awReceiveDatal[O]]:

F159 MTRMis Start := whummy, n Nuwber := 0, d Port := 1]:
end if:

Data can be received when the "reception done" flag is FALSE. The "reception done" flag is
evaluated by the system variable sys_blsComPort1ReceptionDone. When the reception of the
data is complete (the end code has been received), the "reception done" flag turns to TRUE,
and subsequently, receiving data is prohibited. To prepare the system to receive the next data
without immediately sending further data, the receive buffer is reset by executing F159 MTRN
with n_Number = 0.

o The status of the "reception done" flag may change while a scan is being
carried out. For example, if the flag is used more than once as an input
condition, different statuses may exist within one scan. To ensure proper
execution of the program, the status of the special internal relay should be
copied to a variable at the beginning of the program.

e The start code "STX" resets the receive buffer. Resetting the receive buffer
sets the number of bytes received in offset 0 to 0 and moves the write
pointer back to offset 1. Subsequent data will be stored in the receive buffer
starting at offset 1.

¢ For details on the format of the data in the send buffer and in the receive
buffer, please see "Data format™ on page 137.
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7.6.4 Data format

Remember the following when accessing data in the send and receive buffers:

The format of the data in the send buffer depends on the data type of the transmission
data (e.g. STRING) and on the conversion function used in the PLC program (e.qg.
F95_ ASC). There is no conversion when data in the send buffer is sent.

The start and end codes specified in the system registers are automatically added to
the data sent. The start code is added at the beginning, the end code at the end of the
send string. Do not include start or end codes in the send string.

The format of the data in the receive buffer depends on the data format used by the
external device. Use a conversion function to convert the data into the desired format,
e.g. F27_AHEX.

Start and end codes in the data received are recognized if the corresponding start and
end codes have been specified in the system registers. Start and end codes are not
stored in the receive buffer. The end code serves as a reception done condition, i.e.,
the "reception done" flag turns to TRUE when the end code is received. The start code
resets the receive buffer.

If "None" is selected for the start code, a start code is not added to the data sent and
is not recognized in the data received. Without start code, the receive buffer can only
be reset by executing F159 MTRN.

If "None" is selected for the end code, an end code is not added to the data sent and
is not recognized in the data received. Without end code, the "reception done” flag
does not turn to TRUE. The end of reception can only be determined by a time-out

using the IsReceptionDoneByTimeOut function or by evaluating the data in the receive
buffer.

Different end code settings for sending and receiving

Sometimes you do not want to send an end code, but need an end code in the data received
to set the "reception done" flag to TRUE. In this case, select the desired end code in the
system registers and execute F159_MTRN specifying a negative number for n_Number.

‘\.l ¢ EXAMPLE

Send 4 bytes of data without adding an end code:

POU Header
| Class | 1dentifier | Type | Iritial | Comment
0 WaR bSendData BOOL FALSE
1 WAR_COMST... iMinusBytesToSend IMT -6 Megakive number: Mo terminator added!
Z WAR aw3endData ARFAY [0,.3] OF WORD  [4(0)] | Firsk word: Mumber of bytes sent,
3 VAR ‘Words 1 to 3: 6 data bytes to send!
LD Body

- bSendData - - - - - - F159_MTRN | 3

el EM ENO
----- awSendData[0]—— s_Start :
- -+ iMinusBytesToSend — n_Mumber :
.......... 1—— d Port .
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ST Body
if (DF (h3endDlata) ) then

F159 MTEN(=_Start := awviendData[0], n MNunber := iMinusBytesToSend, d Port := 1);
end_if:|

7.6.5 Flag Operation

Program controlled communication provides for half duplex communication, i.e.
communication is possible in both directions, but not simultaneously. Sending can be
controlled by the "transmission done" flag. Reception can be controlled by the "reception
done" flag or by directly evaluating the receive buffer.

The flags are special internal relays which turn to TRUE or to FALSE under specific
conditions. They can be evaluated using special functions or system variables.

"Reception done" flag

When the end code is received, the "reception done" flag turns to TRUE. Reception of any
further data is prohibited. F159_MTRN turns the "reception done" flag to FALSE.

The "reception done" flag can be evaluated using the IsReceptionDone function. Or use the
system variable sys_blsComPort1ReceptionDone or sys_blsToolPortReceptionDone,
depending on the port. The end of reception can also be determined by time-out using the
IsReceptionDoneByTimeOut function or by checking the contents of the receive buffer.

The status of the "reception done" flag may change while a scan is being carried out. For
example, if the flag is used more than once as an input condition, different statuses may exist
within one scan. To ensure proper execution of the program, the status of the special internal
relay should be copied to a variable at the beginning of the program.

Port Port Special internal | Function . Bit
System variable name
name number relay name status
TOOL 0 R903E . sys_blsToolPortReceptionDone
IsReceptionDone - TRUE
COoM1 1 R9038 sys_blsComPort1ReceptionDone

"Transmission done" flag

When the specified number of bytes has been sent, the "transmission done" flag turns to
TRUE. New data may be sent or received. F159 _MTRN turns the "transmission done" flag to
FALSE. While F159 MTRN is executed, no data can be received.

The "transmission done" flag can be evaluated using the IsTransmissionDone function. Or
use the system variable sys_blsComPort1TransmissionDone or
sys_blsToolPortTransmissionDone, depending on the port.

Port Port Special . . Bit
. Function name |System variable name
name number internal relay status
TOOL 0 R903F L sys_blsToolPortTransmissionDone
IsTransmissionDone TRUE
CcoM1 1 R9039 sys_blsComPort1TransmissionDone
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Communication error flag

If the communication error flag turns to TRUE during reception, reception continues. Execute
F159 MTRN to turn the error flag to FALSE and to move the write pointer back to offset 1.

The communication error flag can be evaluated using the IsCommunicationError function. Or
use the system variable sys_blsComPortlCommunicationError or
sys_blsToolPortCommunicationError, depending on the port.

ol ol 2] Function name System variable name =
name [number |internal relay y status
TOOL 0 R900E o sys_blsToolPortCommunicationError
IsCommunicationError TRUE
COM1 1 R9037 sys_blsComPortlCommunicationError
7.6.5.1 Start Code: No-STX; End Code: CR
Receiving and sending data:
© —®~B R0 O
TRUE
&) ‘j FALSE
TRUE
® FALSE
\D TRUE
FALSE
® 1 2 3 CR
|
A Ale
B
@ C
@ <1> <0>
@ Data received from external device @ Data sent to external device
@ "Reception done" flag @ Receive buffer
@ F159 MTRN execution @ Number of bytes received
@ "Transmission done" flag Write pointer
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When receiving data, operation is as follows:

1.

Characters A, B, and C received from the external device are stored in the receive
buffer.

When the end code is received, the "reception done" flag turns to TRUE. Reception of
any further data is prohibited. (Character D is not stored.)

F159 MTRN is executed to send response data to the external device. When
F159 MTRN is executed:

- The receive buffer is reset.

- The "reception done" flag turns to FALSE.

- The "transmission done" flag turns to FALSE.

- The communication error flag turns to FALSE.

- Characters 1, 2, and 3 are sent to the external device.
- The end code is automatically added to the data sent.

- While F159 _MTRN is being executed, no data can be received. (The
"transmission done" flag is FALSE.)

When the specified number of bytes has been sent, the "transmission done" flag turns
to TRUE.

Characters E, F, and G received from the external device are stored in the receive
buffer.

*®NOTE

Resetting the receive buffer sets the number of bytes received in offset 0 to 0
and moves the write pointer back to offset 1. Subsequent data will be stored in
the receive buffer starting at offset 1.
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7.6.5.2 Start Code: STX; End Code: ETX

Receiving data:

A [A Al«[D] D]
Bl [B] [B] [B]
@ R  C |
I e | |
[ o o A o | |
] L) L L L
@ <1> <2> <3> <0> <1> <2> <2> <1>
- @
(D | Data received from external device | (@) | Receive buffer
@ "Reception done" flag @ Number of bytes received
@ F159 MTRN execution @ Write pointer
When receiving data, operation is as follows:
1. Characters A, B, and C received from the external device are stored in the receive
buffer.
2. The start code "STX" resets the receive buffer.
Characters D and E received from the external device are stored in the receive buffer.
4. When the end code is received, the "reception done" flag turns to TRUE. Reception of
any further data is prohibited. (Character F is not stored.)
5. When F159 MTRN is executed:
- The number of bytes received is set to 0 in offset O of the receive buffer.
- The "reception done" flag turns to FALSE.
- The number of bytes received is set to 0 in offset 0 of the receive buffer.
(Character G is stored.)
6. The start code "STX" resets the receive buffer. (Character H is stored.)
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7.

F159 MTRN is executed at the same time the end code is received from the external
device. F159_MTRN turns the "reception done" flag to FALSE. Therefore, this flag will
not be detected.

*NOTE

¢ Resetting the receive buffer sets the number of bytes received in offset 0 to
0 and moves the write pointer back to offset 1. Subsequent data will be
stored in the receive buffer starting at offset 1.

o If two start codes are received from the external device, data following the
second start code overwrites the data in the receive buffer.

Sending data:

© )~ =)D )€

TRUE
® \ \ FALSE
TRUE
® FALSE
@] a ]
bl [ b] b | | d |
@ I ] e
L] | |
I ] ]
L] L L
@ <2> <1> <0> <3>
@ Data to be sent @ Send buffer
@ "Transmission done" flag @ Number of bytes to be sent
@ F159_MTRN execution @ Write pointer

When sending data, operation is as follows:
F159 MTRN is executed to send data to the external device. When F159 MTRN is executed:

1.

2
3.
4

The "transmission done" flag turns to FALSE.

The start code is sent automatically.

The number of bytes to be sent is set in offset 0 of the send buffer.
The characters a and b are sent to the external device.

- The end code is automatically added to the data sent.
- While F159_MTRN is being executed, no data can be received. (The
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"transmission done" flag is FALSE.)

5. When the specified number of bytes has been sent, the "transmission done" flag turns
to TRUE.

6. Now, F159 MTRN can be executed again. When F159 MTRN is executed:
- Steps 1 to 5 are repeated. This time, the characters c, d, and e are sent.

7.6.6 1:1 Communication

System register settings

By default, the COM port is set to MEWTOCOL-COM mode. For 1:1 program controlled
communication, the system registers should be set as shown below.

e Settings for COM port 1 (or TOOL port)

No. Name Set value
412 COM port 1 - communication mode Program controlled
Data length: 7 bits/8 bits
Parity: None/Odd/Even
413 COM port 1 - communication format Stop bit: 1 bit/2 bits
End code: CR/CR+LF/None/ETX
Start code: No STX/STX
415 COM port 1 - baud rate 2400-115200bit/s
416 (420) | COM port 1 - receive buffer starting address | 0-32764 (factory setting: 0) (see note)
417 (421) | COM port 1 - receive buffer capacity 0—-2048 words (factory setting: 2048 words)

When using C10, C14, or C16, the range is 0-12312.

7.6.6.1 1:1 Communication with Micro-Imagechecker

The FPOR and Micro-Imagechecker A100/A200 are connected using an RS232C cable. The
results of the scan are stored in the data registers of the FPOR.

(Communication mode: (- .
Program controlled Communication mode
communication ~ Normal mode
Start command "%SCR" is sent g ;
]
o Scan result "1012345CR" is received @g Micro-Imagechecker
PLC A200/A100

1:1 communication between the FPOR and a Micro-Imagechecker

After the scan start code "%S°R" has been sent from the FPOR side, the scan result is
returned from the Micro-Imagechecker as the response.
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Communication format settings for Micro-lmagechecker A100/A200

To set the communication mode and transmission format settings for the Micro-Imagechecker,
select "5: Communication” under "5: ENVIRONMENT" on the main menu, and set the
following items.

No. Name Set value

51 Communication mode Normal Mode
Baud rate: 9600bit/s
Length: 8

52 RS232C Stop bit: 1
Parity: Odd
Flow Control: None
Output: 5 Column
Invalid Digit: Repl. 0

. Read End: None

53 Serial Output Process End: None
Numerical Calculation: Output
Judgment: Output

o If "Del" is specified for the invalid processing parameter, zero suppression
processing will be carried out on the output data, and the output format will
be changed. Always make sure "Repl. 0" is specified.

o When outputting data to an external device, numerical calculation is
required, so "Out" should be specified for the "Numerical calculation”
parameter.

With the above settings, the following data will be output from the Micro-Imagechecker:
1012345 ¢k

i

— @
®
@
(@ | Terminator (end code) (3 | Judgment output No. 2 0=NG

@ Results of numerical calculation No. 1 @ Judgment output No. 1 1=0OK
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A100/A200 COM port

Please make the connection using a special RS232C cable available for the

Micro-Imagechecker (order no. ANM81303).

Pin | Name | Cable color
1 |TXD [Red
Ui 2 |RXD |White
o .\"'H.
A [ELE] ™ 3 |RTS [Black
d 1l /
> EIId_I?I 9 4 |CTS |Yellow
B/ 5 |DSR |Blue
6 GND | Green
A100/A200 COM port
7 CD Brown
8 DTR Gray
Wiring diagrams
e Using the COM port
ANM81303
I‘-\ ______ 1
SD s o : N —o0 1 TXD
RD R o« ; - 0 2 RXD
1
SDGo — —O0 3 RTS
1
I—b: I : 04 CTS
rhﬂ I' +—O 5DRS
— —o0 6 GND
f—» y +—0 7 DCD
\ 1
¢ 0 8 DTR

Tt T—OQ(D

(D shield (housing)
Left: FPOR, right: Micro-Imagechecker

e Using the TOOL port

ANM81303

I\-‘ ______ 1
G 10 i 90 1 TXD
SD 20 4 90 2 RXD
RD 3 0 Ao —0 3 RTS
40 by I—IT>04 cTS
50 . —+——0 5 DRS
— 06 GND
v ¢+—»0 7 DCD
PO +—o0 8 DR

09®d

(D shield (housing)
Left: FPOR, right: Micro-Imagechecker
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Procedure of communication
In the following example, the Micro-Imagechecker is connected to COM port 1.

____________________________ A200/A100
| |
Y .y e e [
SendBuffel]— s_Stan
| SendStrng LEN n_Numibeor |
1 d_Pod
| |
| |
S @ ________° ©_ ___,
-1 N
© @ >
@ e >
® == m ===
@ ® >
® < »
~N .~
-1 N
® oe - < ®
@ o< -
o< ®
® o >
- mm e ma ==
~N .~
@ FPWIN Pro program @ Data registers @ RS232C port
Write start command "%S%:" in send buffer
Send data with F159_MTRN

"Transmission done" flag: FALSE, "Reception done" flag: FALSE, Receive buffer reset

Sending data
Send start command "%S%R"

"Transmission done" flag: TRUE

Receive scan result "1012345%"

"Reception done" flag: TRUE

Receiving data

Read data "1012345%"

Send empty data with F159_MTRN

SIHCHOCICHCHCHOICNS)

"Transmission done" flag: FALSE, "Reception done" flag: FALSE, Receive buffer reset
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System register settings:

Mo | Item Mame | Data | i, .
412 COM port 1 communication mode [ Pragram controlled. .

410 COM port 1 skakion number 1

415 COM port 1 baud rate Aa00 baud
413 COM pork 1 sending data length & bits

413 COM port 1 sending parity check With-Cidd

413 COM port 1 sending stop bit 1 hit

413 COM port 1 sending start code Mo-5TH

413 COM pork 1 sending end code/freception done condition R

416 COM port 1 receive buffer starting address 200

417 COM port 1 receive buffer capacity 5

412 COM port 1 modem conneckion Disable

In order to use the data in the receive buffer, define a global variable having the same starting
address and capacity. In this example, the starting address is 200 (VAR_GLOBAL
awReceiveBuffer) and the receive buffer capacity is 5 (ARRAY [0..4] OF WORD).

GVL
| Class | Identifier |FP&... |IEC Addr... | Tvpe | Initial
0 YAR GLOBAL DT200 awRecsiveBuffer  DT200  %:MwWS.200 [ARRAY [0..4] OF WoRD | [S600]
POU Header
| Class | Identifier | Type | Iniikizl
n WAR bSendCataCormmand BOOL FaLSE
1 VAR bSendlata Bzl FaLSE
2 VAR s5endData STRING[Z] 3
3 WAR awsendBuffer ARRAY [0..1] OF WORD  [2(0)]
4 WAR bIsReceptionbone B FaLSE
g YAR awReceiveData ARRAY [0.,3] OF WORD  [4(01]
& WaR wiDurnrny WORD 1]
7 WAR EXTERMAL [DTZ00_awReceiveBuffer | ARRAY [0..4] OF WORD  [S(0)]
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LD Body
1 -b=endDstaCormmand- - - - - - - - - oo hTendData
Pl ()
5 Frepare and send start command "% 5" for image checker: T
bSendDatz - - - - - FOWE :
J JI En ERO — - . . ..
$ o eE S — ——sSendlata
3 -+ h3endData e
} | F10_BKMY |-
- AerfVarOﬁsl|—EN EMNO —~ - - - - - -
sSendData—‘v’ar Adr s1 Start d Start ——awSendBuffer[1}
sSendData— AdrLast Of Yar | ,J_ : 5
4 - - b3endData - - - - o - F159 MTREN -
| EM ENO
: ewSendEiuffer[D]— 5_Star :
sSendData——  LEM - n_Mumber
¥ e - 1—— d_Faort
5 - - - - IsReceptionDone |- blsReceptionDone -
- 1 —(RBof lsDane —fl]:'jl- :
A et receive data y.
- blsReceptionDone - - - - - - - - F10_BRhy' :
I ER EMO — - - - . . ..
DTQI]EI awReceiveBuffer[1]—— &1 _Start d_Start ——awReceiveData[d]
-DT200_awHeceiveBuffer[d] — 52 End TEEE R
7 Clear the receive buffer .
- blzReceptionbDone - - - - - - - - F153 MTRM :
I 1 EM ENO
T T - wlummy —— 5_Star :
- 0—— n_Mumber
- 1—— d Fort
ST Body

if (DF ib3endDataCommand) )] then
| * Prepare and send start comoand '%33' for image checker: +)
sSendlata:="" ¥
F10_BEMV (sl Start:=idr Of VarOffs |Var:=s3endData, Offs:=2), si_End:=Adrlast_ Of Var (sSendData),
d Jtart= >aw5endBuffer[1]]

F159 NTEM(s_3tart := awdendBuffer[0], n Number := LEN(s3endData), d_Port := 1):
end if:
if (DF (I=ReceptionbDone (Port:=1))) then

[ * Get receive data *)

F10_BEMV (sl S3tart := DTZ00 awReceiveBuffer[1l], sZ_End := DTZ00_awReceiveBuffer[4],
h_Start => awReceivelatal[0]]:
[ * Clegt the receive bufier *)
F159_MTEN (s_Start := whummy, n_MNumber := 0, d Port := 1);:
end if:
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The status of the "reception done" flag may change while a scan is being carried out. For
example, if the flag is used more than once as an input condition, different statuses may exist
within one scan. To ensure proper execution of the program, the status of the special internal
relay should be copied to a variable at the beginning of the program.

Buffer statuses

The following shows the statuses of the send and receive buffers when the sample program is

run.

Status of the send buffer before sending:

Offset

0 2
[
|

1 | 16#53(S) | 16#25(%)

At the end of transmission, the value in offset 0 is automatically reset to 0.

Status of the receive buffer when the reception is completed:

DT200 7
DT201 | 16#30 (0) I 16431 (1)
DT202 | 16#32 (2) | 16#31 (1)
DT203 | 16#34 (4) i 16433 (3)
DT204 | 16435 (5)

The number of bytes received is stored in offset 0. The received data is stored in order from
the low-order byte.

7.6.7 1:N Communication

The FPOR and the external units are connected using an RS485 cable. Using the protocol that
matches the external units, the F159 MTRN instruction is used to send and receive data.

Data registers (DT)

| Data to be sent

—

Data is sent using F159_MTRN

Data received

o
PLC

Data is received in receive buffer

1:N communication between the FPOR and several external devices
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System register settings

By default, the COM port is set to MEWTOCOL-COM mode. For 1:N program controlled
communication, the system registers should be set as shown below.

e Settings for COM port 1 (or TOOL port)

No. Name Set value
412 COM port 1 - communication mode Program controlled
Data length: 7 bits/8 bits
Parity: None/Odd/Even
413 COM port 1 - communication format n Stop bit: . 1 bit/2 bits
End code:
CR/CR+LF/None/ETX
Start code: No STX/STX
415 COM port 1 - baud rate n 2400-115200bit/s
416 COM port 1 - receive buffer starting —
(420) address 0-32762 (factory setting: 0)
?41271) COM port 1 - COM port 2 0—-2048 words (factory setting: 2048 words)

Y The setting must match the external device connected to the communication port.

7.6.8 Programming in FPO Compatibility Mode

Make sure that the PLC type selected in FPWIN Pro is "FPO".
In the FPO compatibility mode, the instruction F144 TRNS is used instead of F159 MTRN.

@@r * REFERENCE

For details on the instruction F144_TRNS, please refer to the online help of
FPWIN Pro.
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7.7 PLC Link

PLC Link is an economic way of linking PLCs using a twisted-pair cable and the MEWNET
protocol. Data is shared with all PLCs by means of dedicated internal relays called link relays
(L) and data registers called link registers (LD). The statuses of the link relays and link
registers of one PLC are automatically fed back to the other PLCs on the same network. The
link relays and link registers of the PLCs contain areas for sending and areas for receiving
data. Station numbers and link areas are allocated using the system registers.

#1 #2 #3 #4
#1 #1 #1
L L 2
#2 #2 #2
e - 2
#3 #3 #3
e <

Sharing of data in a PLC link using dedicated send and receive areas

I:l | Send area | |:| | Receive area | # | Station number of PLC
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‘\J ® EXAMPLE

Link relay LO for station #1 turns to TRUE. The status change is fed back to the programs of
the other stations, and YO of the other stations is set to TRUE. A constant of 100 is written to
link register LDO of station #1. The contents of LDO in the other stations are also changed to a

constant of 100.
\
:H|#3 H #4

-|RD- * | E_MOVE #2 TN 4 4 2
A ey | (ool (100) ool [100]) (ool (100))
L —— N 7/ N 7/ N e

#1 \ *
LD O 100
J

PLC Link connection between four FPOR units

# | Station number of PLC | LD | Link register

Panasonic PLCs available for PLC Link

e FP2-MCU (using RS485 type communication cassette)
e FP-X (using RS485 type communication cassette)

e FPZ (using RS485 type communication cassette)

e FPOR (RS485 type)

7.71 Setting Communication Parameters

Make the following settings for the communication port:
e communication mode (PLC Link)
e station number

e link area
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For details on setting the communication parameters, see "Setting System Registers in PROG
Mode" on page 110. For details on setting the link area, see "Link Area Allocation” on page
154.

*NOTE

e PLC Link is only available via the COM port.
e For RS232C connections, the maximum number of stations is 2.

e For PLC Link, the communication format and baud rate settings are fixed:
Data length: 8 bits
Parity: Odd
Stop bit: 1 bit
End code: CR
Start code: No STX
Baud rate:  115200bit/s

Station number setting for a PLC link
The station number can be set within a range of 1 to 16. For details on setting station

e

.l

# Station number of PLC
A maximum of 16 stations can be connected in a PLC link

¢ Make sure the same station number is not used for more than one of the
PLCs connected through the PLC Link function.

o Station numbers should be set sequentially and consecutively, starting
from 1, with no breaks between them. If there are fewer than 16 stations
linked, set the highest station number to reduce the link transmission cycle
time. See "Setting the Highest Station Number for a PLC Link" on page 160.
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7.7.2 Link Area Allocation

To use the PLC link function, link areas need to be allocated. Set the allocations for both the

link relays and link registers using the system registers of the CPU.

Link areas consist of link relays and link registers and are divided into areas for PLC link O
and PLC link 1. A maximum of 1024 link relays (points) and 128 link registers (words) can be
used in the PLC link areas.

Link relays Link registers
0 0
0] O]
63| _ _ _______ 27 ______
64 128
@ @
127 255
Unit: words

@ For PLC link 0: 1024 points (1st half)

For PLC link 0: 128 words (1st half)

@ For PLC link 1: 1024 points (2nd half)

CJiS,

For PLC link 1: 128 words (2nd half)

System registers

No. Name ‘?aelf::lt Set values
Normal: 1st half
46 |PLC Link 0 and 1 allocation setting Normal Reverse: 2nd
half
40 :I_;]rllke;ellaaﬁ/és— Send/receive area - Number of words shared by all 0 0-64 words
a1 ;:Irl:i(nrkeg(;s't:’el_r(s: S Send/receive area - Number of words shared by | 0-128 words
PLC link |42 [Link relays - Send area - Start sending from this word address 0 0-63
0 43 | Link relays - Send area - Number of words to send 0 0-64 words
44 | Link registers - Send area - Start sending from this word address |0 0-127
45 | Link registers - Send area - Number of words to send 0 0-128 words
a7y Highest station number in network 16 1-16
50 :I_:]rll(lé(riellfﬁlés Send/receive area - Number of words shared by all | 0-64 words
51 ;:Inll?nrlfgcijslgel_ré; Send/receive area - Number of words shared by 0 0-128 words
PLC link |52 |[Link relays - Send area - Start sending from this word address 64 64-127
1 53 |Link relays - Send area - Number of words to send 0 0-64 words
54 | Link registers - Send area - Start sending from this word address | 128 128-255
55 | Link registers - Send area - Number of words to send 0 0-128 words
57 Highest station number in network 0 0-16
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Y Set the same value for all PLCs in the link.

Use the SYS2 instruction to set the link area in RUN mode. Please refer to the
FPWIN Pro online help for detailed information.

Using PLC link 1

You can either use PLC link 0 or PLC link 1. Set system register 46 to "Reverse" to use PLC
link 1. See "PLC Link 0 and 1 Allocation Setting" on page 160.

7.7.21 Example for PLC link 0

The PLC link areas are divided into send and receive areas. The link relays and link registers
are transmitted from the send area to the receive area of a different PLC. The link relays and
registers in the receive area on the receiving side must be within the same area as on the
sending side.

Link relay allocation

#1 #2 #3 #4
WLO #1 WLO #1 WLO #1 WLO
19 19
20 #2 20 #2 #2
39 39
40 40
#3 #3 #3
63 63 63 63

I:l | Send area | |:| | Receive area | # | Station number of PLC

System register settings

Station settings
No. | Name

#1 |#2 |#3 |#4
40" | Link relays - Send/receive area - Number of words shared by all linked PLCs 64 |64 |64 (64
42 Link relays - Send area - Start sending from this word address 0 20 |40
43 Link relays - Send area - Number of words to send 20 (20 |24

1 The value of this system register must be identical for all stations.
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Link register allocation

#1 #2 #3 #4
LDO 1 LDO #1 LDO #1 LDO
39 39
40 40
#2 #2 #2
79 79
80 80
#3 #3 #3
127 127 127 127
I:l | Send area | I:l | Receive area | # | Station number of PLC
System register settings
Station settings
No. | Name
#1 (#2 [#3 |#4
41" | Link registers - Send/receive area - Number of words shared by all linked PLCs 128 [ 128 | 128 | 128
44 | Link registers - Send area - Start sending from this word address 0 40 (80 |O
45 | Link registers - Send area - Number of words to send 40 (40 (48 |O

1

When link areas are allocated as shown above, the send area of station no. 1 can be

The value of this system register must be identical for all stations.

transmitted to the receive areas of stations no. 2, 3, and 4. Also, the receive area of station
no. 1 can receive data from the send areas of stations no. 2 and 3. Station no. 4 is allocated

as a receive area only and can receive data from stations no. 1, 2, and 3, but cannot send

data to other stations.

7.7.2.2 Example for PLC link 1

Set system register 46 to "Reverse" to use PLC link 1. See "PLC Link 0 and 1 Allocation
Setting" on page 160.

Link relay allocation

#1

#2

#3

#4

WL64

83

WL64

84

127

103

+

WL64

127

#3

|

127

R

127

I:l | Send area | I:l | Receive area | # | Station number of PLC
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System register settings

No. | Name Station settings
#1 | #2 |#3 #4
50" | Link relays - Send/receive area - Number of words shared by all linked PLCs 64 (64 |64 64
52 Link relays - Send area - Start sending from this word address 64 (84 |104 |64
53 Link relays - Send area - Number of words to send 20 (20 |24 0

Y The value of this system register must be identical for all stations.

Link register allocation

#1 #2 #3 #4
LD128 #1 LD128 #1 LD128 #1 LD128
167 167
168 #2 198 #2 #2
207 207
43 208 #3 208 #3
255 255 255 255

|:| | Send area | |:| | Receive area | # | Station number of PLC

System register settings

Station settings
No. [ Name
#1 | #2 | #3 | #4
517 | Link registers - Send/receive area - Number of words shared by all linked PLCs 128 | 128 | 128 | 128
54 [ Link registers - Send area - Start sending from this word address 128 | 168 | 208 | 128
55 [ Link registers - Send area - Number of words to send 40 (40 (48 |0

Y The value of this system register must be identical for all stations.

When link areas are allocated as shown above, the send area of station no. 1 can be
transmitted to the receive areas of stations no. 2, 3, and 4. Also, the receive area of station
no. 1 can receive data from the send areas of stations no. 2 and 3. Station no. 4 is allocated
as a receive area only and can receive data from stations no. 1, 2, and 3, but cannot send
data to other stations.

7.7.2.3 Partial Use of Link Areas

In the link areas available for PLC link, link relays with a total of 1024 points (64 words) and
link registers with a total of 128 words can be used. This does not mean, however, that it is
necessary to reserve the entire area. Parts of the area which have not been reserved can be
used as internal relays and internal registers.

157



Communication

Link relay allocation

WLO I:l Send area
I:l Receive area
;% ________ /] | Area for internal relays
@ (@) |Used for link relays
ol @ Not used for link relays
40
49
50
@
63
System register settings
No. |Name #1
40 Link relays - Send/receive area - Number of words shared by all linked PLCs 50
42 Link relays - Send area - Start sending from this word address 20
43 Link relays - Send area - Number of words to send 20

With the above settings for station number 1, the 14 words (224 points) consisting of WL50 to
WL63 can be used as internal relays.

Link register allocation

LDO I:l Send area
|:| Receive area

% ________ /] | Area for internal relays
@® @ Used for link relays

ol @ Not used for link relays

80

99

100
@

127

System register settings

No. |[Name #1
41 Link registers - Send/receive area - Number of words shared by all linked PLCs 100
44 Link registers - Send area - Start sending from this word address 40
45 Link registers - Send area - Number of words to send 40

With the above settings for station number 1, the 28 words consisting of LD100 to LD127 can
be used as internal registers.
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7.7.2.4 Precautions for Allocating Link Areas

A mistake in the link area allocation will cause an error, and communication will be disabled.

Avoid overlapping send areas

When sending data from the send area to the receive area of another PLC, send and receive
areas must match. In the example shown below, there is an overlapping area between units
no. 2 and 3, and this will cause an error, so that communication cannot be carried out.

#1 #2 #3
WLO #1 WLO 1 WLO
) )
19 19
20 20
#2 29
e 0
39
40 #3
#3 <
<
63 63 63

I:l | Send area | - | Overlapping area

System register settings

Station settings
No. | Name

#1 #2 #3
40 Link relays - Send/receive area - Number of words shared by all linked PLCs 64 64 64
42 Link relays - Send area - Start sending from this word address 0 20 30
43 Link relays - Send area - Number of words to send 20 20 34

Invalid allocations
The following allocations are not possible, neither for link relays nor for link registers:

e Send area is split

e Send and receive areas are split into multiple segments

I:l Send area I:l Receive area
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7.7.3 Setting the Highest Station Number for a PLC Link

Station numbers should be set sequentially and consecutively, starting from 1, with no breaks
between them. If there is a missing station number, or if there is a station for which the power
supply has not been turned on, the response time for the PLC link (the link transmission cycle
time) will be longer (see page 163).

If there are fewer than 16 stations linked, set the highest station number to reduce the link
transmission cycle time. (The default value is 16.) Set the same value for all PLCs in the link.

The highest station number is set using system register no. 47 for PLC link O or system
register no. 57 for PLC link 1.

Sample settings
Total number of stations |2 4 n

Station number 1(2(1(2(3|4(n

Highest station number V|2 |2 [4[4]4|4|N

Y same setting for each station

7.74 PLC Link 0 and 1 Allocation Setting

The default setting of system register 46 (PLC Link 0 and 1 allocation setting) is "Normal".
This means that the unit which is closest to the CPU uses PLC link 0 and the unit which is
further away uses PLC link 1. To reverse this behavior, select "Reverse". In the example
below, selecting "Reverse" for the PLCs in PLC link 1 (B) has the advantage that the user
does not have to make any address conversions between these PLCs and the MCU. Instead,
the same numbers may be used for all PLCs in the link.

FP2 MCU MCU

bl -

)

{

@

In the default setting ("Normal"), the first half of the link relays and link registers is used
(WLO-WL63, LD0-LD127).

In the default setting ("Normal"), the second half of the link relays and link registers is
used (WL64-WL127, LD 128-LD225).

PLC link O
PLC link 1 - Set system register 46 to "Reverse" in the PLCs of PLC link 1.

(0]

@@ ® 0
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7.7.5 Monitoring

When using a PLC link, the operation status of the links can be monitored using the relays
below. In FPWIN Pro, choose Monitor — Special Relays and Registers — PLC Link
Status to view the status of each relay.

To monitor other PLC link status items, such as the transmission cycle time and the number of
times that errors have occurred, choose Monitor — PLC Link Status in FPWIN Pro.

Remote programming of other linked PLCs is not possible.

To access special data registers and special internal relays, use the
PLC-independent system variables.

Transmission assurance relays
e For PLC link 0: R9060 to R906F (correspond to station no. 1 to 16)
e For PLC link 1: R9080 to R908F (correspond to station no. 1 to 16)

Before using the data from a different station in the network, check to make sure the
transmission assurance relay for this station is TRUE.

Relay no. [Station no. |System variable name Conditions for TRUE/FALSE
R9060 1 sys_blsPIcLinkOStation1Active

R9061 2 sys_blsPIcLinkOStation2Active

R9062 3 sys_blsPIcLinkOStation3Active

R9063 4 sys_blsPIcLinkOStation4Active

R9064 5 sys_blsPlcLinkOStation5Active

R9065 6 sys_blsPIcLinkOStation6Active TRUE:

R9066 7 sys_blsPIcLinkOStation7Active e ifthe PLC link is normal
R9067 8 sys_blsPIcLinkOStation8Active

R9068 9 sys_blsPlcLink0Station9Active FALSE:

R9069 10 sys_blsPIcLinkOStation10Active * iftransmission has been stopped, or
R906A 11 sys_blsPlcLink0Statio11Active * ifaproblem has occurred, or
R906B 12 sys_blsPlcLink0Station12Active ¢ ifaPLClink is not being used
R906C 13 sys_blsPIcLinkOStation13Active

R906D 14 sys_blsPIcLinkOStation14Active

R906E 15 sys_blsPIcLinkOStation15Active

R906F 16 sys_blsPIcLinkOStation16Active

Operation mode relays
e For PLC link 0: R9070 to R907F (correspond to station nos. 1 to 16)

e For PLC link 1: R9090 to R909F (correspond to station nos. 1 to 16)
The operation modes (RUN/PROG) can be checked for any given PLC.
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Relay no. |Station no. |System variable name Conditions for TRUE/FALSE
R9070 1 sys_blsPlcLinkOStationlinRunMode

R9071 2 sys_blsPlcLinkOStation2InRunMode

R9072 3 sys_blsPlcLinkOStation3InRunMode

R9073 4 sys_blsPlcLinkOStation4iInRunMode

R9074 5 sys_blsPIcLinkOStation5InRunMode

R9075 6 sys_blsPIcLinkOStation6InRunMode

R9076 7 sys_blsPlcLinkOStation7InRunMode TRUE:

R9077 8 sys_blsPIcLinkOStation8InRunMode e if the unitis in RUN mode
R9078 9 sys_blsPlcLinkOStation9InRunMode

R9079 10 sys_blsPIcLinkOStation10InRunMode FALSE:

R907A 11 sys_blsPIcLinkOStation11InRunMode ¢ ifthe unitis in PROG mode
R907B 12 sys_blsPlcLinkOStation12InRunMode

R907C 13 sys_blsPIcLinkOStation13InRunMode

R907D 14 sys_blsPIcLinkOStation14InRunMode

R907E 15 sys_blsPlcLinkOStation15InRunMode

R907F 16 sys_blsPlcLinkOStation16InRunMode

PLC link transmission error relay R9050
This relay turns to TRUE if a problem is detected during transmission.

Relay
no.

Station
no.

System variable name

Conditions for TRUE/FALSE

R9050

1-16 sys_blsPIcLinkOTransmissionError

TRUE:

e if a transmission error has occurred in the PLC
link, or

e if an error has occurred in the setting of the PLC
link area

FALSE:

e if there are no transmission errors
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7.7.6 PLC Link Response Time

The maximum value for the transmission time (T) of one cycle can be calculated using the

following formula.

Tmax.=Ts1+Ts2+ « « ¢« « « +Tsn+ Tlt+ Tso + Tlk
' ! Ta
©)

®

@

@ Ts (transmission time per station)
Ts = scan time + Tpc
Tpc = Ttx x Pcm
Ttx = 1/transmission speed x 1000 x 11ms ~ 0.096ms at 115200bit/s
Pcm = 23 + (number of relay words + number of register words) x 4
Tpc (PLC link sending time)
Ttx (sending time per byte)
Pcm (PLC link sending size)

@ TIt (link table sending time)

Tlt = Ttx x Ltm
Ttx = l/transmission speed ~ 1000 ~ 11ms » 0.096ms at 115200bit/s
Ltm=13+2xn

Ttx (sending time per byte)

Ltm (link table sending size)

n = number of stations being added

® Tso (master station scan time)
The master station scan time should be confirmed using the programming tool.

@ TIk (link addition processing time)
If no stations are being added, Tlk = 0.
Tlk = Tlc + Twt + Tls+ Tso
Tlc = 10 x Ttx
Ttx = 1/transmission speed x 1000 x 11ms ~ 0.096ms at 115200bit/s
Twt = Initial value 400ms (can be changed using SYS1 instruction)
TIs =7 x Ttx
Ttx = 1/transmission speed x 1000 x 11ms ~ 0.096ms at 115200bit/s
Tlc (link addition command sending time)
Twt (addition waiting time)
Ttx (sending time per byte)
Tls (link error stop command sending time)
Tso (master station scan time)
Ttx (sending time per byte)
Tso (master station scan time)
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Calculation example 1
Conditions: All stations have been added to a 16-unit link. Highest station number = 16.
Relays and registers have been evenly allocated. Scan time for each PLC: 1ms.
Ttx = 0.096
Pcm (per station) =23+ (4 +8) x4 =71
Tpc = Ttx x Pcm = 0.096 x 71 = 6.82ms
Ts (per station) =1 + 6.82 = 7.82ms
Tt = 0.096 x (13 + 2 x 16) = 4.32ms
Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
T max. = 7.82 x 16 + 4.32 + 1 = 130.44ms

Calculation example 2
Conditions: All stations have been added to a 16-unit link. Highest station number = 16.
Relays and registers have been evenly allocated. Scan time for each PLC: 5ms.
Ttx = 0.096
Pcm (per station) =23 + (4 +8) x4 =71
Tpc = Ttx x Pcm = 0.096 x 71 = 6.82ms
Ts (per station) =5 + 6.82 = 11.82ms
TIt = 0.096 x (13 + 2 x 16) = 4.32ms
Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
T max. = 11.82 x 16 + 4.32 + 5 = 198.44ms

Calculation example 3
Conditions: All but one station have been added to a 16-unit link. Highest station number = 16.
Relays and registers have been evenly allocated. Scan time for each PLC: 5ms.
Ttx = 0.096
Ts (per station) =5 + 6.82 = 11.82ms
Tlt = 0.096 x (13 + 2 x 15) = 4.31ms
Tlk =0.96 + 400 + 0.67 + 5 ~ 407ms
Note: The default value for the addition waiting time is 400ms.
Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
Tmax.=11.82 x 15+ 4.13 + 5 + 407 = 593.43ms

Calculation example 4
Conditions: All stations have been added to an 8-unit link. Highest station number = 8. Relays
and registers have been evenly allocated. Scan time for each PLC: 5ms.
Ttx = 0.096
Pcm (per station) =23 + (8 + 16) x 4 =119
Tpc = Ttx x Pcm = 0.096 x 119 = 11.43ms
Ts (per station) =5 + 11.43ms = 16.43ms
Tlt=0.096 x (13 + 2 x 8) = 2.79ms
Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
T max. = 16.43 x 8 + 2.79 + 5 = 139.23ms
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Calculation example 5
Conditions: All stations have been added to a 2-unit link. Highest station number = 2. Relays
and registers have been evenly allocated. Scan time for each PLC: 5ms.
Ttx = 0.096
Pcm (per station) = 23 + (32 + 64) x 4 = 407
Tpc = Ttx x Pcm = 0.096 x 407 ~ 39.072ms
Ts (per station) =5 + 39.072 = 44.072ms
Tlt = 0.096 x (13 + 2 x 2) = 1.632ms
Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
T max. =44.072 x 2 + 1.632 + 5 = 94.776ms

Calculation example 6
Conditions: All stations have been added to a 2-unit link. Highest station number = 2. 32
relays and 2 register words have been evenly allocated. Scan time for each PLC: 1ms.
Ttx = 0.096
Pcm (per station) =23 + (1 + 1) x 4 =31
Tpc = Ttx x Pcm = 0.096 x 31 = 2.976ms
Ts (per station) =1 + 2.976 = 3.976ms
TIt=0.096 x (13 + 2 x 2) ~ 1.632ms
Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
T max. = 3.976 x 2 + 1.632 + 1 = 10.584ms

¢ In the description, "stations that have been added" refers to stations which
are connected between station no. 1 and the highest station number and for
which the power supply has been turned on.

e Comparing examples 2 and 3, the transmission cycle time is longer if there
is one station that has not been added to the link. As a result the PLC link
response time is longer.

o The SYS1 instruction can be used to minimize the transmission cycle time
even if there are one or more stations that have not been added to the link.

7.7.6.1 Reducing Transmission Cycle Times

If there are stations that have not been added to the link, the link addition processing time
(TIk) and with this the transmission cycle time will be longer.

Tmax.=Ts1 +Ts2+eeeeeee+Tsn+TIt+ Tso + Tlk

L Tlk = Tlc + Twt + Tls + Tso
TIk= link addition processing time
Tlc = link addition command sending time

Twt = addition waiting time
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Tls = link error stop command sending time

Tso = master station scan time

With the SYS1 instruction, the link addition waiting time (Twt) in the above formula can be
reduced. Thus, SYS1 can be used to minimize the increase in the transmission cycle time.

AV o
B EXAMPLE

Set SYS1 to change the waiting time for a link to be added to the PLC link from the
default value of 400ms to 100ms.

LD Body

1 J . sys_blsFirstSean - - - SYS1 |-

1} EM EMO
‘----Pﬂmmmm—ﬂ* )

o If there are any stations that have not been added to the link, the setting
should not be changed as long as a longer link transmission cycle time
does not cause any problems.

e The SYS1 instruction should be executed at the beginning of the program,
at the rise of R9014. The same waiting time should be set for all linked
PLCs.

¢ The waiting time should be set to a value of at least twice the maximum
scan time for any of the PLCs connected to the link.

o If a short waiting time has been set, there may be PLCs that cannot be
added to the link even if their power supply is on. (The shortest time that
can be set is 10ms.)

7.7.6.2 Error Detection Time for Transmission Assurance Relays

If the power supply of any given PLC fails or is turned off, it takes (as a default value) 6.4
seconds for the transmission assurance relay of that PLC to be turned off at the other
stations. This time period can be shortened using the SYS1 instruction.

AV ¢ EXAMPLE

v

Set SYS1 to change the time that the PLC link transmission assurance is off from the
default value of 6.4s to 100ms.
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LD Body

sys_blsFirstScan - - - S¥3S1
1 1 | EM ENO —
- 'PCLKITY 100" — 5* | :

*NOTE

o The setting should not be changed as long as a longer transmission
assurance relay detection time does not cause any problems.

o The SYS1 instruction should be executed at the beginning of the program,
at the rise of R9014. The same waiting time should be set for all linked
PLCs.

o The time should be set to a value of at least twice the maximum
transmission cycle time when all of the PLCs are connected to the link.

o If a short time has been set, the transmission assurance relay may not
function properly. (The shortest time that can be set is 100ms.)
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7.8 Modbus RTU Communication

The Modbus RTU protocol enables the communication between the FPOR and other devices
(including the Panasonic FP-e PLCs, touch terminals of the GT series and KT temperature
controllers as well as Modbus devices by other manufacturers). The master station sends
instructions (command messages) to the slave stations and the slave stations respond (send
response messages) based on the instructions received. The master station has read and
write access to a maximum number of 99 slave stations.

—
@

Command message @ Response message

Modbus RTU connection between the FPOR and an external device

The Modbus protocol supports both ASCIl mode and RTU binary mode.
However, the PLCs of the FP Series only support the RTU binary mode.

Modbus RTU master function
Write and read access to various slaves is possible using the F145_WRITE and F146_READ
instructions. Individual access to each slave as well as global transmission is possible.

FPOR

@ Master @ Slave
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Modbus RTU slave function

After having received a command message from the master station, the slave stations send
back the response message based on the instructions received. Do not execute the
F145 WRITE and F146_READ instructions on slave stations.

o o
FPOR FPOR FPOR

@ Master @ Slave

Modbus RTU command message frame

CRC
START ADDRESS | FUNCTION | DATA CHECK END
Transmission time for 3.5 8 bits 8 bits n x 8 16 bits Transmission time for 3.5
characters bits characters
ADDRESS | g pjts, 0-99 (decimal)”
(station
no.) 0 = broadcast address
FUNCTION | 8 bits
DATA Varies depending on the commands.
CRC 16 bits
END Transmission time for 3.5 characters (differs depending on baud rate). Please refer to "Reception
done judgment time".

Y FPWIN Pro does not support the address range from 0—247 of the Modbus RTU protocol.

Response in normal status

The same message as a command is returned for a single write command. A part of a
command message (6 bytes from the beginning) is returned for a multiple write command.

Response in abnormal status

If a parameter which is to be processed but is disabled is found in a command (except for a
transmission error):

ADDRESS | FUNCTION + 80H | ERROR CODE | CRC |

1: lllegal function
ERROR CODE 2: lllegal data address (no word address)
3: lllegal data value (not a multiple of 16)
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Reception done judgment time

The process for receiving a message is complete after all data has been received and the
time given in this table has been reached.

Baud rate Reception done judgment time

2400 ~13.3ms

4800 ~6.7ms

9600 ~3.3ms

19200 =1.7ms

38400 ~0.8ms

57600 ~0.6ms

115200 ~0.3ms

Supported commands
Executable instructions for Code Name (Modbus Modbus
master (decimal) original) atu el AU Reference
F146_READ 01 Read Coil Status Read Y and R Coils [ 0X
F146_READ 02 Read Input Status Read X Input 1X
F146_READ 03 ﬁzgi‘lt';fs'dmg Read DT 4x
F146_READ 04 Read Input Registers | Read WL and LD 3X
F145 WRITE 05 Force Single Coil Write Single Y and R | 0X
F145 WRITE 06 Preset Single Register | Write DT 1 Word 4X
Cannot be issued 08 Diagnostics Loopback Test -

F145_WRITE 15 Force Multiple Coils \évsrite Multiple Ys and |
F145 WRITE 16 ;reegsi::el\r/lsultiple wgtrZSDT Multiple ax
Cannot be issued 22 gg;il;tewr rite 4X Write DT Mask 4X
Cannot be issued 23 Sggidslt\/e\/rrsite ax Read/Write DT 4X

Modbus references and FPOR addresses

Modbus reference

PLC address

)

)

Name Decimal address' Hexadecimal address?
Coil 000001-001760 0000-06DF YO0-Y109F
002049-006144 0800-17FF RO-R255F
Input 100001-001760 0000-06DF X0—X109F
) ) C10, C14,C16 400001-412315 0000-301B DT0-DT12314
Holding register
C32,T32, F32 40001-432765 0000-7FFC DTO-DT32764
. 300001-300128 0000-007F WLO-WL127
Input register
302001-302256 07D0-08CF LDO-LD255

Y Beginning with 0

3 Beginning with 1
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* REFERENCE

For details on Modbus settings and communication using the F145_WRITE and
F146_READ commands, please refer to the online help of FPWIN Pro.

7.8.1 Setting Communication Parameters

Make the following settings for the communication port:
e communication mode (MEWTOCOL-COM)
e station number
e baud rate

e communication format

For details on setting the communication parameters, see "Setting System Registers in PROG
Mode" on page 110.

e The end code setting must always be "CR", and the start code setting must
be "No STX".

e The station number can be set within a range of 1 to 99.
e With a C-NET adapter, a maximum of 32 stations can be specified.

e The master function is only available via the COM port.

7.8.2 Sample Program for Master Communication

Use the F145 WRITE and F146_READ instructions for the Modbus master function. Be sure
to select "Modbus RTU Master/Slave" for the COM port in system register 412.

POU Header

| Class | 1dentifier | Tvpe | Initial
0 [vaR EXTERMAL | Slavez g diCounter CINT 0
1 VAR, diCounter DIRT O
2 YAR diCounterFromslavez  DIMT -1
3 VAR bwriteToSlaves BOOL  TRUE
4 WA bReadFromslaves BOOL  FALSE

In order to have consistent data in the master project and in the slave project, the common
data should be kept in the GVL of a common library.
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LD Body
1 [ Ifthe counter read from the slave is equal to the counter written then the counter is incremented by 1 v
- - - diCounter— EQ | S
-dicounterFramSlave? —— - - - diCounter—— ,—diCounter ;
3 The counter is written to the slave counter which is defined in the library Slave2 containing all exchange data of the slave
bWriteToSlave2 - - sys_blsComPort1F145F146NetActive -~ F145 WRITE_DATA | -bWriteToSlave2 - BReadFramSlave2
1 | 1 | EN ENO ). &r -
N I |1 SlaveData ——=Slave?_g_diCounter -
+ 2—— SlaveAddress A R )
- diCounter—— MasterData
3 The slave counter which is defined in the library Slave2 containing all exchange data of the slave is read for verification
- bBReadFramSlave? -sys_blsComPor1F145F146MetActive - F146_READ _DATA  |bReadFromSlave? -biWriteToSlave2 -
1 1 1 1 EN ENO R =) TR
R | MasterData ——diCounterFromSlavez-
P E; 2_ SlaVEAddrESS Rl o o b e a a n
- SlaveZ_g diCounter—— SlaveData
ST Body

(¥ If the counter read from the =slasve i equal to the counter written
then the counter is incremented by 1 *)

if (diCounter=diCounterFrom2lavez)] then
diCounter:=diCounter+1;

end if;

if (bWriteToSlawvei AND sys _hIsComPortlF145F146NotActive] then
* The counter " is written. ta the. Slajre. colUBteEE
which is defined in the library SlaveZ containing all exchange data of the slave *)
F145 WRITE DATA(Port := 1,
Slavelddress = 2,
MasterData := diCounter,
Slavelata => 3lavei g diCounter;
bWriteTo3lawve? :=FLLZE;
hReadFromslaves : =TRUE;
end if;

if (bReadFrom3lavez AND sys bIsCowPortlF14S5F14cNotldctive) then
[* The =slawve counter
which is defined in the library SlaveZ containing all exchange data of the slave
iz read for werification ¥)
F146 READ DATA(Port := 1,
Slavelddress = 2,
Slavelata := Slavei g diCounter,
MasterData=> diCounterFrom3lawvez):
hReadFromslave :=FLLSE:;
hiWriteTollaved : =TRUE;
end if:

@Wr * REFERENCE

For details on Modbus settings and communication using the F145_WRITE and
F146_READ commands, please refer to the online help of FPWIN Pro.
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High-Speed Counter and Pulse Output

8.1 Overview

Three built-in hardware extensions allow the FPOR to be used for positioning control and
measurement: high-speed counting, pulse output, and PWM (pulse-width modulation) output.

High-speed counter function

The high-speed counter function counts external inputs such as those from sensors or
encoders. When the count reaches the target value, this function turns the desired output to
TRUE or to FALSE.

@

PLC

Encoder @ Encoder output is input to the high-speed counter

Motor

Roller

Inverter @ Start/stop signal

Cutter @ Cutter blade control signal

QPO®LIOB

Tape, lead wire

Pulse output function

By connecting a commercially available motor driver to the PLC, positioning control can be
performed with the pulse output function. Using special instructions, trapezoidal control, home
return, or JOG operation is possible.

®

N N
Y0 0)

____ruguv
Y1 @

Y3

____ruguv
Y4 @

CA) PLC @ CW pulse output
Motor driver @ CCW pulse output
© Stepping motor/servo motor
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PWM output function
A special instruction makes it possible to output pulses with a specified duty ratio.

_I_H_‘_,_L GAVAVAY D

g
m LI

Heater control using the PWM output function

(@ | Increasing the pulse width increases heating

@ Decreasing the pulse width decreases heating

Counting Range
The counting range of the built-in high-speed counter is from -2 147 483 648 to 2 147 483 647
(32-bit binary number).

The high-speed counter is a ring counter. Consequently, if the counted value exceeds the
maximum value, the counter returns to the minimum value. Similarly, if the counted value
drops below the minimum value, the counter goes back to the maximum value and continues
counting from there.

}

@ | +2 147 483 647

+2 147 483 646

- T T T/ M

+2 147 483 645

-2 147 483 646

-2 147 483 647
@ | 2147 483 648

III .”

—_—— — — —

@ Maximum value

@ | Minimum value

ic=all *NOTE

Using linear interpolation instruction F175_PulseOutput_Linear: The target
value or the amount of travel must be within the range of -8 388 608 to +8 388
607 (24-bit binary number).
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8.2 Function Specifications and Restrictions

This section contains the specifications and restrictions of the high-speed counter, pulse
output, and PWM output function.

8.21 High-Speed Counter Function

For each count input mode, there are certain high-speed counter channels, inputs, and
memory areas.

Input numbers

Input mode " No. of phases Channel no. ? Input ¥ | Reset input 4
0 X0 X2
1 X1 X2
¢ Incremental 1 2 X3 X5
e Decremental 3 X4 X5
4 X6 —
5 X7 —
e Two-phase 0 X0, X1 X2
¢ Incremental/decremental 2 2 X3, X4 X5
e Incremental/decremental control 4 X6, X7 -

1

For details on the different input modes, see page 183.

2)

Channel 4 and channel 5 are not available for the C10 type.

3)

X4 and X7 can also be used as home inputs of the pulse output function. Set the desired function in the system
registers.

4)

Reset input X2 can be set to either channel 0 or channel 1. Reset input X5 can be set to either channel 2 or
channel 3.

Performance
No. of phases | Minimum input pulse width " | No. of channels | Maximum counting speed 2
1 10us 5 50kHz
1 15kHz
2 25us 2 15kHz (x2 channels)
3 10kHz (x3 channels)

1

2)

For information on the minimum input pulse width, see page 184.

The maximum counting speed may be lower than the values indicated in the table when the pulse output
speed is changed, or when a cam control, target value match on/off, or other interrupt program is executed
simultaneously.

Control flags and memory areas

The high-speed counter operating status, counting values, and control code are stored in
special internal relays and special data registers. The control code contains the counter
settings. To access special data registers and special internal relays, use the
PLC-independent system variables. You can insert system variables directly into the POU

176




High-Speed Counter and Pulse Output

body: Use the "Variables" dialog without entering a declaration in the POU header. See
"Instructions and System Variables" on page 186.

Related instructions
F165_HighSpeedCounter_Cam: Cam control

F166_HighSpeedCounter_Set: Target value match ON
F167_HighSpeedCounter_Reset: Target value match OFF

F178_HighSpeedCounter_Measure: Input pulse measurement

8.2.2 Pulse Output Function

For each pulse output mode and position control mode there are certain designated
high-speed counter channels, inputs and outputs.

#NOTE

The pulse output function is only available with the transistor output type.

Input/output numbers

cw
CCW pulse iti
pulse outpu’t) Deviation H AT Near
tput ome | control
Channel no. outp counter clear |. 3) |4 . home
- - tout " input trigger input inout
Pulse Direction |outpu 4) p
output output
0 YO Y1 Y6 (Y8) X4 X0
1 Y2 Y3 Y7 (Y9) X5 X1
2 Y4 Y5 —(YA) X6 X2
3 Y6 Y7 —(YB) X7 X3
X vo Y1 Y6 (Y8) X4 .
axlis Any )
0
. Y
Linear axis Y2 Y3 Y7 (Y9) X5
|nterpolgt|on _
control X |ya Y5 ~(YA) X6
axis
1
Y lve Y7 —(YB) X7
axis

1)

2)
3)

4)

The values in parentheses refer to the CPU typesC32, T32, and F32.

For CPU type C16: The deviation counter clear output is not available for channels 2 and 3 and when outputs
Y6 and Y7 are used by pulse output channel 3.

The home return operation of the interpolation axes should be performed for every channel.
X4 and X7 can also be used as high-speed counter inputs. Set the desired function in the system registers.

The position control trigger input is used with F171_PulseOutput_Jog_Positioning. The specified number of
pulses is output after the position control trigger input has turned to TRUE. A deceleration is performed before
the target value is reached and pulse output stops. The position control trigger can be started by turning a
position control trigger input to TRUE or by setting bit 6 of the data register storing the pulse output control
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code from FALSE to TRUE (e.g. MWVE(16#140, sys_wHscOr Pul seContr ol Code) ;).

Any input can be specified in the global variable list. The near home input is enabled/disabled using the pulse
output control code. See "Writing the Pulse Output Control Code" on page 202.

5)

Performance

No. of channels Maximum output frequency "
4 50kHz

Linear interpolation control 50kHz

Y The maximum output frequency may be lower than the values indicated in the table when the pulse output

speed is changed, when a target value match on/off instruction, another pulse I/O process or interrupt program
is executed simultaneously.

Control flags and memory areas

Counter and pulse output settings as well as elapsed values are stored in special data
registers. The pulse output status is stored in special internal relays. To access special data
registers and special internal relays, use the PLC-independent system variables. You can
insert system variables directly into the POU body: Use the "Variables" dialog without entering
a declaration in the POU header. See "Instructions and System Variables" on page 200.

Related instructions
F166_PulseOutput_Set: Target value match ON (pulse output)

F167_PulseOutput_Reset: Target value match OFF (pulse output)
F171_PulseOutput_Trapezoidal: Trapezoidal control
F171_PulseOutput_Jog_Positioning: JOG operation and positioning
F172_PulseOutput_Jog: JOG operation
F174_PulseOutput_DataTable: Data table control
F175_PulseOutput_Linear: Linear interpolation control

F177_PulseOutput_Home: Home return
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8.2.3 PWM Output Function

For the pulse-width modulation output function there are two designated channels and
outputs.

The PWM output function is only available with the transistor output type.

Output numbers

Channel no. | PWM output

0 YO

1 Y2

2 Y4

3 Y6

Performance

Resolution | Output frequency (duty ratio)
1000 6Hz—4.8kHz (0.0-99.9%)

Control flags

The PWM output status is stored in special internal relays. To access special data registers
and special internal relays, use the PLC-independent system variables. You can insert system
variables directly into the POU body: Use the "Variables" dialog without entering a declaration
in the POU header. See "PWM Output Function" on page 216.

Related instructions
F173_PWMH: PWM output

8.2.4 Maximum Counting Speed and Output Frequency

The maximum counting speed of the high-speed counter function is determined by the
number of channels used and the simultaneous use of the pulse output function. Use the
following simplified chart as a guide.

The maximum counting speed may be lower than the values indicated in the
table when the pulse output speed is changed, or when a cam control, target
value match on/off, or other interrupt program is executed simultaneously.
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Maximum counting speed

Combination of high-speed counter channels

Maximum counting speed (frequency) [kHz]”?

No pulse output

Pulse output, 1 channel

No." 1-phase 2-phase
Channel Channel 1-phase 2-phase 1-phase 2-phase
o |1 o [2 |4
1 X 50 50
2 X X 50 50
3 X X X 50 50
4 X X X 50 50
5 X X X X 50 40
6 X X X X 50 40
7 X 15 14
8 X X 15 10
9 X X X 10 10
10 X X 50 15 50 14
11 X X 50 15 50 14
12 X X X 50 15 50 14
13 X X X 50 15 50 14
14 X X 50 15 50 10
15 X X 50 15 50 10
16 X X 50 15 50 12
17 X X 50 13 50 12
18 X X 50 12 50 11
19 X X 50 12 50 9
20 X X 50 13 50 10
21 X X X 50 12 50 10

X: Channel is being used

1)
2)

The numbers are reference numbers for the specifications continued in the next table.

When combined with pulse output function: trapezoidal control, no change in speed (50kHz)
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(Table continued)
Please use the reference numbers to read the table.

Maximum counting speed [kHz]"
No. | Pulse output, 2 channels Pulse output, 3 channels Pulse output, 4 channels
1-phase 2-phase 1-phase 2-phase 1-phase 2-phase

1 50 50 30

2 50 35 25

3 50 30 20

4 40 30 20

5 35 29 20

6 30 24 15

7 10 10 10
8 9 8 8
9 9 8 8
10 50 10 44 10 30 10
11 50 10 40 10 28 10
12 44 10 30 10 25 10
13 35 10 25 10 20 10
14 50 9 35 8 28 8
15 40 9 30 8 25 8
16 50 10 50 10 40 8
17 50 10 45 8 35 7
18 50 9 40 8 30 7
19 50 8 35 8 30 7
20 50 10 50 8 40 8
21 50 9 45 8 35 7

1) When combined with pulse output function: trapezoidal control, no change in speed (50kHz)

Maximum output frequency

The maximum output frequency may be lower than the values indicated in the
table when the pulse output speed is changed, when a target value match on/off
instruction, another pulse 1/0 process or interrupt program is executed
simultaneously.
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Using channels independently: Even if all channels are used, the maximum output frequency
is 50kHz for all.

1-phase Maximum output frequency [kHz]
Channel 0 Channel 1 Channel 2 Channel 3

X 50

X X 50

X X X 50

X X X X 50

X: Channel is being used

Using linear interpolation control: Even if all channels are used for interpolation, the maximum
output frequency is 50kHz for all.

Linear interpolation control .
Maximum output frequency [kHz]
Channel 0 Channel 2
X 50
X X 50

X: Channel is being used
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8.3 High-Speed Counter Function

The high-speed counter function counts the input signals and sets the desired output to TRUE
or to FALSE when the target value is reached. The high-speed counter function can also be
used for cam control and for input pulse measurement.

Setting the system registers
In order to use the high-speed counter function, it is necessary to set the inputs in the system

registers.
-
3

A w0 bR

Pl ¢ Procedure
./

Double-click "PLC" in the navigator

Double-click "System Registers"

Double-click "High-Speed Counter, Pulse-Catch Input, Interrupt Input"”

Select the desired inputs for each channel

8.3.1 Count Input Modes

Input mode Input signals
Incremental : High-speed counter input:
o FLFLFLFLF f|f|f|f|f TRUE X0 (X1, X3, X4, X6, X7)
-- FALSE
®|o| 1 | 2 | 3 | 4 | IR Y PYPY e B @ Counter value
o
Decremental .
TRUE
o fLFLFLALFL. FULFLALE S5
®nn-1n-2n-3n-4|--|3|2|1|0|
_—
Two-phase Incremental input: CW High-speed counter input:

j_\_l_\_l_\_ I I
' - - FALSE
o

S T T O T I A I e
\ - FALSE

o [ =] “l]

_

Decremental input: CCW

XO0+X1 (X3+X4 or X4+X7)

(® Counter value
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Input mode

Input signals

N L. fLfe
- FALSE
@ |n | n-1 | n-2 | n-3 | 2 | 1

Incremental/decr
emental

;
RN E N N BN E N
1
: FALSE
1
®<, TRUE
|—1 U U |—1 I_FALSE
1
1
@ |o|1|2|3|4|3|2|1|2|3|4| 3
| | | |

®@ ® ® ®

©@O®0 ©

High-speed counter input:
X0+X1 (X3+X4 or X4+X7)

Counter value
Increasing

Decreasing

Incremental/decr
emental control

.

SUTL F

: FALSE

1

I—\_ TRUE
FALSE

A

©@e®e O

High-speed counter input:
X0+X1 (X3+X4 or X4+X7)

Counter value
Increasing

Decreasing

Count for reset
(incremental)

The reset at @ is executed by the interruption at @ (rising
edge) and @ (falling edge).

The reset input can be enabled/disabled using bit 2 of
sys_wHscOrPulseControlCode. See page 187.

® ® ®0 O

High-speed counter input:
X0 or X1 (X3 or X4)

Counter value
Reset input: X2 (X5)

Rising edge: count
disabled, elapsed value
cleared

Falling edge: count
enabled

Count prohibited

8.3.2 Minimum Input Pulse Width

For the period T (1/frequency), a minimum input pulse width of T/2 (single-phase input) or T/4
(two-phase input) is required.
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e !

| | | |

| | | | | |
——

T —

2 2 | | |

| | |

—1 " I I

| | | | |

k—><—>|<—><—>|

R

4 4 4 4

Single-phase input Two-phase input

8.3.3 /0O Allocation

The inputs and outputs used will differ depending on the channel number being used. (See
"Function Specifications and Restrictions"” on page 176.)

The output to be turned to TRUE or to FALSE can be specified with the instructions
F166_HighSpeedCounter_Set and F167_HighSpeedCounter_Reset. Outputs can be
specified from YO to Y7.

Using channel 0 with incremental input and reset input

FPOR: @ | count input X0
@ 5 @ Reset input X2
(® | TRUE/FALSE output at Yn
i Yn | The output which is turned TRUE or FALSE when the target value is reached: YO-Y7
&,

Using channel 0 with two-phase input and reset input

FPOR: (D | Phase A input X0
0 @ Phase B input X1
ﬁ, @ Reset input X2
SON (@ | TRUE/FALSE output at Yn
Yn | The output which is turned TRUE or FALSE when the target value is reached: YO-Y7
@
>
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8.3.4 Instructions and System Variables

The instruction F165_HighSpeedCounter_Cam performs Cam control according to the

parameters in the specified DUT.

Use the instructions F166_HighSpeedCounter_Set or F167_HighSpeedCounter_Reset to
turn the desired output to TRUE or to FALSE when the specified target value is reached. To
turn the output to TRUE, use F166_HighSpeedCounter_Set. To turn the output to FALSE,

use F167_HighSpeedCounter_Reset.

The instruction F178_HighSpeedCounter_Measure measures the number of input pulses in

a specified counting period and the pulse period.

The high-speed counter operating status, counting values, and control code are stored in
special internal relays and special data registers. The control code contains the counter
settings. To access special data registers and special internal relays, use the
PLC-independent system variables. You can insert system variables directly into the POU
body: Use the "Variables" dialog without entering a declaration in the POU header. Please
refer to the FPWIN Pro online help for detailed information on using system variables.

System variables for memory areas used

Description System variable Address
0 | sys_blsHscChannelOControlActive R9110
1 | sys_blsHscChannellControlActive R9111
. 2 | sys_blsHscChannel2ControlActive R9112
High-speed counter: control flag for channel
3 | sys_blsHscChannel3ControlActive R9113
4 [ sys_blsHscChannel4ControlActive R9114
5 | sys_blsHscChannel5ControlActive R9115
0 | sys_diHscChannelOElapsedValue DDT90300
1 | sys_diHscChannellElapsedValue DDT90304
. 2 | sys_diHscChannel2ElapsedValue DDT90308
High-speed counter: elapsed value of channel
3 | sys_diHscChannel3ElapsedValue DDT90312
4 [ sys_diHscChannel4ElapsedValue DDT90316
5 | sys_diHscChannel5ElapsedValue DDT90320
0 | sys_diHscChannelOControlTargetValue | DDT90302
1 | sys_diHscChannellControlTargetValue | DDT90306
. 2 | sys_diHscChannel2ControlTargetValue | DDT90310
High-speed counter: target value of channel -
3 | sys_diHscChannel3ControlTargetValue | DDT90314
4 [ sys_diHscChannel4ControlTargetValue |[DDT90318
5 | sys_diHscChannel5ControlTargetValue | DDT90322
0 | sys_wHscChannelOControlCode DT90370
1 | sys_wHscChannellControlCode DT90371
. . 2 | sys_wHscChannel2ControlCode DT90372
High-speed counter: control code monitor for channel
3 | sys_wHscChannel3ControlCode DT90373
4 | sys_wHscChannel4ControlCode DT90374
5 | sys_wHscChannel5ControlCode DT90375
High-speed counter or pulse output control code sys_wHscOrPulseControlCode DT90052
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8.3.4.1 Writing the High-Speed Counter Control Code

The special data register where the high-speed counter and pulse output control code are
stored can be accessed with the system variable sys wHscOrPulseControlCode. (The system
variable sys_wHscOrPulseControlCode corresponds to special data register DT90052.)

The control code settings for each channel can be monitored using the system variables
sys_wHscChannelxControlCode or sys_wPulseChannelxControlCode (where x=channel
number). The settings of this system variable remain unchanged until another setting
operation is executed.

Operations performed by the high-speed counter control code:
e Clearing high-speed counter instructions (bit 3)
e Enabling/disabling the reset input (hardware reset) of the high-speed counter (bit 2)
e Enabling/disabling counting operations (bit 1)

e Resetting the elapsed value (software reset) of the high-speed counter to 0 (bit 0)

Clearing high-speed counter instructions (bit 3)

To cancel execution of an instruction, set bit 3 of the data register storing the high-speed
counter control code (sys_wHscOrPulseControlCode) to TRUE. The high-speed counter
control flag then changes to FALSE. To re-enable execution of the high-speed counter
instruction, reset bit 3 to FALSE.

Enabling/disabling the reset input (hardware reset) of the high-speed counter (bit 2)

@
® o

e

o_[IAANANAARARAR

X2 [ ] [ ]

X0 | High-speed counter input
@ Elapsed value

@ Bit 2 of high-speed counter control code (enable/disable reset input)

@ Elapsed value is reset to 0

(@ | Reset not possible

When bit 2 of the control code is set to TRUE, a hardware reset using the reset input specified
in the system registers is not possible. Counting will continue even if the reset input has
turned to TRUE. The hardware reset is disabled until bit 2 is reset to 0.
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Enabling/disabling counting operations (bit 1)

O]

e

w_[1N0OAANARAARAD
@ o [al o

X0 | High-speed counter input
@ Elapsed value

@ Bit 1 of high-speed counter control code (count)

When bit 1 of the control code is set to TRUE, counting is prohibited and the elapsed value
keeps its current value. Counting is continued when bit 1 is reset to FALSE.

Resetting the elapsed value (software reset) of the high-speed counter to 0 (bit 0)

® |

o _ DAANOERAAAREAR

@ 0 L
| :

X0 | High-speed counter input
@ Elapsed value

@ Bit 0 of high-speed counter control code (software reset)

When bit 0 of the control code is set to TRUE, a software reset is performed and the elapsed
value is set to 0. The elapsed value keeps the value 0 until bit O is reset to FALSE.
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Control code settings

Bits 0—15 of the control code are allocated in groups of four. The bit setting in each group is
represented by a hex number (e.g. 0002 0000 0000 1001 = 16#2009).

15 12 11 8 7 4 3 0
Lo [ |  lefofe]s]
v Il I |
Group IV @ Channel number (channel n: 16#n)

Group Il 0 (fixed)
Group Il 0 (fixed)

Clear high-speed counter instruction (bit 3)

0: continue | 1: clear

0: enabled | 1: disabled
Count (bit 1)
0: permit | 1: prohibit

Group |

®

Reset input (bit 2) (see note)
®
®

@ Reset elapsed value to 0 (bit 0)

0: no | 1: yes
Example: 16#2009

Group | Value | Description

v 2 Channel number: 2
1] 0 (fixed)
I 0 (fixed)

Hex 9 corresponds to binary 1001

Clear high-speed counter instruction: clear (bit 3)

| 9 Reset input: enabled (bit 2)
Count: permit (bit 1)

Reset elapsed value to 0: yes (bit 0)

Use the reset input setting (bit 2) to disable the reset input allocated in the
system registers.

* REERENCE

Please refer to the FPWIN Pro online help for programming examples.
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8.3.4.2 Writing and Reading the Elapsed Value for the High-Speed Counter

The elapsed value is stored as a double word in the special data registers. Access the special
data registers using the system variable sys_diHscChannelxElapsedValue (where x=channel

number).

System variables for memory areas used:

Description System variable Address

0 | sys_diHscChannelOElapsedValue DDT90300

1 | sys_diHscChannellElapsedValue DDT90304

. 2 | sys_diHscChannel2ElapsedValue DDT90308
High-speed counter: elapsed value of channel

3 | sys_diHscChannel3ElapsedValue DDT90312

4 | sys_diHscChannel4ElapsedValue DDT90316

5 | sys_diHscChannel5ElapsedValue DDT90320

%@’m@WE

Please refer to the FPWIN Pro online help for programming examples.

8.3.4.3 F166_HighSpeedCounter_Set, Target Value Match ON

If the elapsed value of the high-speed counter matches the target value, an interrupt process

immediately turns the specified output to TRUE.

Characteristics of target value match ON control

®_| L

@

10000 | Target value

Elapsed value of high-speed counter

Execution condition

High-speed counter control flag

®Oe0

PLC output
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The PLC output turns to TRUE when the elapsed value matches the target value. In addition,
the high-speed counter control flag turns to FALSE and the instruction is deactivated.

@@r * REFERENCE

Please refer to the FPWIN Pro online help for details and a programming
example.

8.3.4.4 F167_HighSpeedCounter_Reset, Target Value Match OFF

If the elapsed value of the high-speed counter matches the target value, an interrupt process
immediately turns the specified output to FALSE.

Characteristics of target value match OFF control

-200 | Target value

@ Elapsed value of high-speed counter

@ Execution condition

@ High-speed counter control flag
@ PLC output

The PLC output turns to FALSE when the elapsed value matches the target value. In addition,
the high-speed counter control flag turns to FALSE and the instruction is deactivated.

* REFERENCE

Please refer to the FPWIN Pro online help for details and a programming
example.
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8.3.4.5 F178_HighSpeedCounter_Measure, Input Pulse Measurement

This instruction measures the number of input pulses in a specified counting period and the
pulse period.

Characteristics of input pulse measurement

e For input pulse measurement, the channel number, the counting period (1ms-5s) and
the number of counting periods (1-5) must be specified. These parameters are used
to calculate the average number of input pulses per counting period.

e The unit of pulse period measurement ([us], [ms] or both) can be specified.

* REFERENCE

Please refer to the FPWIN Pro online help for details and a programming
example.

8.3.5 Sample Programs

The following programming examples demonstrate how to make control code settings and
how to use the high-speed counter instructions.

The FPWIN Pro projects in LD and ST code can be downloaded from the Panasonic Web site
(http://www.panasonic-electric-works.com/peweu/en/html|/22164.php).

The programming examples for this chapter can be found in

pe_63403 0001_sample_high_speed.zip.

These examples can be used with different PLC types. Therefore you have to adapt the PLC
type in the Control FPWIN Pro Navigator.

After you have changed the PLC type, a message appears: "Adapt System Registers and
Compile Options?" Select [Adapt automatically], so that you do not lose the system register
settings set in the programming example.

192


http://www.panasonic-electric-works.com/peweu/en/html/22164.php�

High-Speed Counter and Pulse Output

8.3.5.1 Positioning Operations with a Single-Speed Inverter

Wiring example

@ ®

X0
1 —
X5 O O
o )y~ (@
- ~N @ @
Q b
7
YO [ [( \ To Yo \
RS + é
1
— oo QoM T
\ / —_ & L4
PNP
-~ 7 NPN
@ bLC @ Input terminal X0 | Encoder input |X5 |Operationstart
@ Output terminal YO | Inverter operation
Inverter ® | operationistop
© Encoder
@ Motor
@ Conveyor

When X5 turns to TRUE, YO turns to TRUE and the conveyor starts to move. When the
elapsed value (sys_diHscChannelOElapsedValue) reaches 5000, YO turns to FALSE and the

conveyor stops.

Operation chart

y

0

vo

x

Number of pulses

y | Speed
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System reqister settings

Mo | Ttem Marme | Data |
400 High-speed counter: Channel 0 [Incremental input (x0) |

* REFERENCE

For POU Header and POU Body, please see the programming examples in
Panasonic's download area.

8.3.5.2 Positioning Operations with a Double-Speed Inverter

Wiring example
® @ ®
X0
. /@ > /
X5 O O
o)/

COM )/ (
A1 k T © ®/ T
E
[

@ N\ AN
/ /— ly
YO e A\ e | YO GG
[ Y1 T @ Y1 7 [
LT MIEmal
- R o | {com - § A /
\‘ / \_ /
N OPNP N— NPN
~ - - ~ _
@ bLC @ Input terminal X0 | Encoder input X5 | Operation start
@ Output terminal YO | Inverter operation Y1 | Inverter high-speed
@ Operation/stop
Inverter
@ Fast/slow
© Encoder
@ Motor
@ Conveyor

When X5 turns to TRUE, YO and Y1 turn to TRUE and the conveyor begins to move. When
the elapsed value (sys_diHscChannelOElapsedValue) reaches 4500, Y1 turns to FALSE and
the conveyor begins to decelerate. When the elapsed value reaches 5000, YO turns to FALSE
and the conveyor stops.
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Operation chart

y :
0 4500 5000
1 —_— 1
| X X .
vo - ; L
vi I
x | Number of pulses
y | Speed
System register settings
Mo | Ikem Mame | Data |
400 High-speed counter: Channel 0 IIncrementaI input {0 3

* REERENCE

For POU Header and POU Body, please see the programming examples in
Panasonic's download area.
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8.4 Pulse Output Function

Together with a commercially available pulse-string input type motor driver, the pulse output
function can be used for positioning control.

The pulse output function is only available with the transistor output type.

Setting system registers

When using the pulse output function, make sure the high-speed counter function is not
allocated to the channel selected for pulse output.

(=
PRl ® Procedure
3.~
1. Double-click "PLC" in the navigator
2. Double-click "System Registers"
3. Double-click "High-Speed Counter, Pulse-Catch Input, Interrupt Input"
4. Set any high-speed counter allocated to a pulse output channel to "Unused"
Mo | Item Mame | Data | Dire... | Range
400 High-speed counter: Channel O [Lirused IR | " Unused
400 High-speed counter: Channel 1 Unused " Unused
401 High-speed counter; Channel 2 Unused " Unused
401 High-speed counter: Channel 3 nused " Unused

8.4.1 Pulse Output Methods and Position Control Modes

The pulse output method and position control mode are specified by means of the variables
used with the positioning command.

CW/CCW

’<7 N A,r; @ R (@ CW pulse output: YO (Y2)
@ CCW pulse output Y1 (Y3)
0) —rl—rl—rl—rl—ﬂ @ |Incremental counting
Decremental counting
@ fULFLLFL ®

® ®

Control is carried out using two pulses: a positive or clockwise rotation pulse
(CW) and a negative or counterclockwise rotation pulse (CCW pulse).
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Pulse/direction

Forward FALSE

— & 40
®MLFU1..MUU_U_

o FALSE | TRUE
L

@ ®

Control is carried out using one pulse output to specify the
speed and another to specify the direction of rotation with
TRUE/FALSE signals. In this mode, forward rotation is
carried out when the rotation direction signal is FALSE.

Forward TRUE

g ol

o JUUUUL SUUUL

TRUE [ FALSE

®

@ ®

Control is carried out using one pulse output to specify the
speed and another to specify the direction of rotation with
TRUE/FALSE signals. In this mode, forward rotation is
carried out when the rotation direction signal is TRUE.

©@®00

Pulse output: YO (Y2)
Direction output: Y1 (Y3)
Incremental counting

Decremental counting

Relative value control

The number of pulses set with the target value is output. Positive values result in a positive

rotation, negative values in a negative rotation.

AVAR ¢ EXAMPLE

»

With a current position of 5000 and a target value of +1000, 1000 pulses are output

from CW to reach the new position at 6000.
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Absolute value control

A number of pulses equal to the difference between the set target value and the current value
are output. Values greater than the current value result in a positive rotation, values smaller
than the current value result in a negative rotation.

‘\J * EXAMPLE

With a current position of 5000 and a target value of +1000, 4000 pulses are output
from CCW to reach the new position at 1000.

The following outputs are TRUE or FALSE depending on the selected pulse output method
and position control mode:

Target value

Pulse output method Pulse output | positive value/ Negative value/
> current value < current value
cw TRUE FALSE
CW/CCW
CCwW FALSE TRUE
Pulse TRUE TRUE
Forward FALSE —
o Direction FALSE TRUE
Pulse/direction
Pulse TRUE TRUE
Forward TRUE
Direction TRUE FALSE
Count mode Incremental counting Decremental counting

Home return

After a drive system has been switched on, there is a difference between the internal position
value (elapsed value) and the mechanical position of the axis; this difference cannot be
predetermined. The internal value must be synchronized with the actual position value of the
axis. This is done by means of a home return, during which a position value is registered at a
known reference point (home).

During execution of a home return instruction, pulses are continuously output until the home
input is enabled. The I/O allocation is determined by the channel used. See "I/O Allocation" on
page 199.

To decelerate movement when near the home position, designate a near home input and set
bit 4 of the special data register storing the pulse output control code
(sys_wHscOrPulseControlCode) to TRUE and back to FALSE again.

The deviation counter clear output can be set to TRUE when home return has been
completed.

JOG operation

Pulses are output from the specified channel while the trigger for the F172_PulseOutput_Jog
instruction is TRUE. Direction output and output frequency are specified with this instruction.
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8.4.2 1/0O Allocation

The 1/0O allocation of pulse output terminals, direction output terminal, and home input is
determined by the channel used.

For the near home input, the desired contact must be allocated and bit 4 of the special data
register storing the pulse output control code (sys_wHscOrPulseControlCode) must be set to
TRUE and back to FALSE again.

* REERENCE

The input/output numbers are indicated by channel in the specifications. See
"Pulse Output Function” on page 177.

Double pulse input driver (CW/CCW pulse output method)
Two output contacts are used as a pulse output for CW/CCW.

Set the control code for F171 to CW/CCW.

Using channel | 0 | 2
O ® |PLC
e Motor driver
@ @ [Home input X4 X6
g ® |Near home input (see note) e.g. X0 | eg. X1
® |CW pulse output YO Y4
@ |CCW pulse output %! Y5

Any input that is not used for other applications can be used as the near home
input.
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Single pulse input driver (pulse and direction output method)
One output point is used as the pulse output and the other output is used as the direction

output.

Set the control code for F171 to pulse and direction.

Up to two driver systems can be connected.

@

@

®
®
O]

Using channel 0 2
® |(PLC

Motor driver

@ |Home input X2 X6
® |[Near home input (see note) e.g. X0 | eg. X1
® |Pulse output ) Y4
(® |Direction output Y1 Y5

*NOTE

Any input that is not used for other applications can be used as the near home

input.
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Instructions and System Variables

Use the following instructions to perform various positioning tasks:

Type of control

Instruction

Description

Target value
match ON (pulse
output)

F166_PulseOutput_Set

immediately turns to TRUE.

If the elapsed value matches the target value of the
selected pulse output channel, the specified output

Target value
match OFF (pulse
output)

F167_PulseOutput_Reset

turns to FALSE.

If the elapsed value matches the target value of the
pulse output channel, the specified output immediately

Trapezoidal
control

F171_PulseOutput_Trapezoidal

DUT.

This instruction automatically performs trapezoidal
control according to the parameters in the specified

Home return

F177_PulseOutput_Home

This instruction performs a home return according to
the parameters in the specified DUT.

JOG operation

F172_PulseOutput_Jog

This instruction is used for JOG operation.

JOG operation
(input controlled)

F171_PulseOutput_Jog_Positioning

The specified number of pulses is output after the
position control trigger input has turned to TRUE. A
deceleration is performed before the target value is

reached and pulse output stops.

Data table control

F174_PulseOutput_DataTable

This instruction performs rectangular control according
to the parameters in the specified DUT with an arbitrary
number of different speeds and target values.

Linear
interpolation
control

F175_PulseOutput_Linear

Pulses are output from two channels in accordance with
the parameters in the specified DUT, so that the path to
the target position forms a straight line.
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Counter and pulse output settings as well as elapsed values are stored in special data
registers. The pulse output status is stored in special internal relays. To access special data
registers and special internal relays, use the PLC-independent system variables. You can
insert system variables directly into the POU body: Use the "Variables" dialog without entering
a declaration in the POU header. Please refer to the FPWIN Pro online help for detailed
information on using system variables.

Using the pulse output control flag

The relay is TRUE if a pulse output instruction is being executed. Use this flag to prohibit the
simultaneous execution of other pulse output instructions on the specified channel, and to
verify completion of the execution.

The status of the high-speed counter control flag or pulse output control flag
may change while a scan is being carried out. For example, if the flag is used
more than once as an input condition, different statuses may exist within one
scan. To ensure proper execution of the program, the status of the special

internal relay should be copied to a variable at the beginning of the program.

Channel and pulse output numbers

Channel |Interpolation |Pulse Pulse output method
no. axis " output cwi/ccw Pulse/direction
0 X YO Ccw Pulse
Y1 CCw Direction
1 y Y2 Ccw Pulse
Y3 CCw Direction
2 X Y4 CW Pulse
Y5 CCw Direction
3 y Y6 Cw Pulse
Y7 CCWwW Direction

Y For F175_PulseOutput_Linear

For interpolation, channel 0 and 1 or channel 2 and 3 are used as pairs. You
may only specify 0 or 2 (for C14T: 0 only).
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System variables for memory areas used

output control code

Description System variable Address
0 [ sys_blsPulseChannelOActive R9120
Pulse output: control flag for 1| sys_blsPulseChannellActive R9121
channel 2 | sys_blsPulseChannel2Active R9122
3 [ sys_blsPulseChannel3Active R9123
0 [ sys_diPulseChannelOElapsedValue DDT90400
Pulse output; elapsed value for |1 | sys_diPulseChannellElapsedValu DDT90410
channel 2 | sys_diPulseChannel2ElapsedValue DDT90420
3 [ sys_diPulseChannel3ElapsedValue DDT90430
0 [ sys_diPulseChannelOTargetValue DDT90402
Pulse output: target value for 1| sys_diPulseChannellTargetValue DDT90412
channel 2 | sys_diPulseChannel2TargetValue DDT90422
3 [ sys_diPulseChannel3TargetValue DDT90432
0 [ sys_iPulseChannel0CorrectedInitialSpeed DT90406
Corrected initial speed for 1| sys_iPulseChannellCorrectedInitialSpeed DT90416
channel” 2 | sys_iPulseChannel2CorrectedInitialSpeed DT90426
3 [ sys_iPulseChannel3CorrectedInitialSpeed DT90436
0 [ sys_iPulseChannel0CorrectedFinalSpeed DT90407
Corrected final speed for 1| sys_iPulseChannellCorrectedFinalSpeed DT90417
channel” 2 | sys_iPulseChannel2CorrectedFinalSpeed DT90427
3 [ sys_iPulseChannel3CorrectedFinalSpeed DT90437
0 [ sys_diPulseChannelOAccelerationForbiddenAreaStartingPosition | DDT90408
Acceleration forbidden area 1| sys_diPulseChannellAccelerationForbiddenAreaStartingPosition | DDT90418
starting position for channel” 2 | sys_diPulseChannel2AccelerationForbiddenAreaStartingPosition | DDT90428
3 [ sys_diPulseChannel3AccelerationForbiddenAreaStartingPosition | DDT90438
0 [ sys_wPulseChannel0ControlCode DT90380
Pulse output: control code 1| sys_wPulseChannellControlCode DT90381
monitor for channel 2 | sys_wPulseChannel2ControlCode DT90382
3 [ sys_wPulseChannel3ControlCode DT90383
High-speed counter or pulse sys_wHscOrPulseControlCode DT90052

1

For F171_PulseOutput_Jog_Positioning, F171_PulseOutput_Trapezoidal, F172_PulseOutput_Jog

8.4.3.1 Writing the Pulse Output Control Code

The special data register where the high-speed counter and pulse output control code are
stored can be accessed with the system variable sys_wHscOrPulseControlCode. (The system
variable sys_wHscOrPulseControlCode corresponds to special data register DT90052.)

The control code settings for each channel can be monitored using the system variables
sys_wHscChannelxControlCode or sys_wPulseChannelxControlCode (where x=channel

number). The settings of this system variable remain unchanged until another setting

operation is executed.
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Operations performed by the pulse output control code:
e Setting/resetting near home input
e Continuing/stopping pulse output (forced stop)
e Enabling/disabling counting operations
e Resetting the elapsed value (software reset) of the high-speed counter

e Clearing high-speed counter and position control instructions ( only)

Setting/resetting near home input

The near home bit is retained. Set this bit to FALSE right after setting it to TRUE to be able to
set the near home input a second time during a home return.

f (©)
|- - - -

@ -
OHz

t

@ Initial and final speed @ Near home bit: TRUE
@ Target speed

Continuing/stopping pulse output (forced stop)

By setting bit 3 of the data register storing the pulse output control code
(sys_wHscOrPulseControlCode) to TRUE pulse output is stopped. The possibility of a forced
stop should be provided for in every program using pulse output instructions. Reset bit 3 to
FALSE to continue pulse output.

Enabling/disabling counting operations

e

aTalafaTalala afaTalaTalals

Y* | Pulse output

@ Elapsed value

*

Y

@ Bit 1 of pulse output control code (count)

When bit 1 of the control code is set to TRUE, counting is prohibited and the elapsed value
keeps its current value. Counting is continued when bit 1 is reset to FALSE.
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Resetting the elapsed value (software reset) of the high-speed counter to 0

@ | | -

t

~ _ANOAROAAREARAA

® ; 0 1
| A

Y* | Pulse output

@ Elapsed value

@ Bit O of pulse output control code (software reset)

When bit O of the control code is set to TRUE, a software reset is performed and the elapsed
value is set to 0. The elapsed value keeps the value O until bit O is reset to FALSE.

Clearing high-speed counter and position control instructions

To cancel execution of a pulse output instruction, set bit 2 of the data register storing the
pulse output control code (sys_wHscOrPulseControlCode) to TRUE. The pulse output control
flag will then change to FALSE. To reenable execution of the instruction, reset bit 2 to FALSE.
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Control code settings
Bits 0—15 of the control code are allocated in groups of four. The bit setting in each group is

represented by a hex number (e.g. 0002 0001 0000 1001 = 16#2109).

15 12 11 8 7 4 3 0
Lo [ | eo[e[se[o]e]
v Il | I
Group | V @ Channel number (channel n: 16#n)

Group | 11 1 (fixed)
Position control start request
@ 0: disabled | 1: enabled
Group I | @ Dec‘elerated stop request
0: disabled | 1: enabled
Near home input (bit 4) (see note)
® 0: FALSE | 1: TRUE
Pulse output (bit 3)
@ 0: continue | 1: stop
Clear pulse output control (bit 2)
Group | @ 0: continue | 1: stop
Count (bit 1)
@ 0: permit | 1: prohibit
Reset elapsed value to 0 (bit 0)
0: no | 1:yes

Example: 16#2109

Group | Value | Description
(Y 2 Channel number: 2
I 1 (fixed)
Position control start request: disabled
11 0 Decelerated stop request: disabled
Near home input: FALSE
Hex 9 corresponds to binary 1001
Pulse output: stop (bit 3) 1
| 9 Clear pulse output control (bit 2) 0
Count: permit (bit 1) 0
Reset elapsed value to 0: yes (bit 0) | 1

*®NOTE

Performing a forced stop may cause the elapsed value at the PLC output

side to differ from the elapsed value at the motor input side. Therefore, you

must execute a home return after pulse output has stopped.
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o Setting the near home input is not possible if counting is prohibited or if a
software reset is performed.

@@r * REFERENCE

Please refer to the FPWIN Pro online help for programming examples.

8.4.3.2 Writing and Reading the Elapsed Value of the Pulse Output

The elapsed value is stored as a double word in the special data registers. Access the special
data registers using the system variable sys_diHscChannelxElapsedValue (where x=channel
number).

System variables for memory areas used:

Description System variable Address
0 | sys_diPulseChannelOElapsedValue DDT90400
1 | sys_diPulseChannellElapsedValue DDT90410
Pulse output: elapsed value for channel -
2 | sys_diPulseChannel2ElapsedValue DDT90420
3 | sys_diPulseChannel3ElapsedValue DDT90430

@@r * REFERENCE

Please refer to the FPWIN Pro online help for programming examples.
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8.4.3.3 F166_PulseOutput_Set, Target Value Match ON

If the elapsed value matches the target value of the selected pulse output channel, the
specified output immediately turns to TRUE.

Pulse output characteristics

®—1| L

10000 | Target value

@ Elapsed value of pulse output

@ Execution condition

@ "Output control active" flag

@ PLC output

The PLC output turns to TRUE when the elapsed value matches the target value. In addition,
the "Output control active" flag turns to FALSE and the instruction is deactivated.

* REERENCE

Please refer to the FPWIN Pro online help for details and a programming
example.
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8.4.3.4 F167_PulseOutput_Reset, Target Value Match OFF

If the elapsed value matches the target value of the pulse output channel, the specified output
immediately turns to FALSE.

Pulse output characteristics

10000 | Target value

@ Elapsed value of pulse output

@ Execution condition

@ "Output control active" flag
@ PLC output

The PLC output turns to FALSE when the elapsed value matches the target value. In addition,
the "Output control active" flag turns to FALSE and the instruction is deactivated.

* REFERENCE

Please refer to the FPWIN Pro online help for details and a programming
example.
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8.4.3.5 F171_PulseOutput_Trapezoidal, Trapezoidal Control

This instruction automatically performs trapezoidal control according to the parameters in the
specified DUT. Pulses are output from the specified channel when the control flag for this
channel is FALSE and the execution condition is TRUE.

Pulse output characteristics

f
@QF----

Initial and final speed

Target value

Target speed

Pulse output control flag

Acceleration time

Execution condition

Type 0: The difference between target speed and initial speed determines the slope of the
acceleration ramp. The difference between target speed and final speed determines the slope
of the deceleration ramp.

Deceleration time Decelerated stop request

Type 1: The difference between the maximum speed of 50kHz and the final speed determines
the slope of the deceleration ramp. The difference between the maximum speed of 50kHz and
the initial speed determines the slope of the acceleration ramp.

Changing the target speed during pulse output

f
@~ A N
@ _____ [ [ [ [ Il
@-----4--!-.4.----L. :

— —

1 1 U 1 U 1 t

@ 1 1 @ 1 1 @ 1 I@

o |
@ L
Type 1: The speed can be changed within the range of the maximum speed (50kHz).
@ Target speed @ Deceleration
@ 1st change of target speed @ Deceleration time
@ 2nd change of target speed Pulse output control flag
@ Acceleration time @ Execution condition
@ Acceleration
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%@’m@m}

Please refer to the FPWIN Pro online help for details and a programming
example.

8.4.3.6 F171_PulseOutput_Jog_Positioning, JOG Operation and Positioning

The specified number of pulses is output after the position control trigger input has turned to
TRUE. A deceleration is performed before the target value is reached and pulse output stops.
Pulses are output from the specified channel when the control flag for this channel is FALSE
and the execution condition is TRUE.

Select one of two different operation modes:

Type 0: The speed can be changed within the range of the specified target speed.

Type 1: The target speed can be changed once when the position control trigger input turns to
TRUE.

Pulse output characteristics

Initial and final speed Deceleration time

@
@ Target speed
®

Target value

Execution condition

Position control trigger input

®QE®®

@ Acceleration time Pulse output control flag

JOG Operation Type 0

The target speed can be changed during pulse output. The speed can be changed within the
range of the specified target speed.
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Without changing the target speed: With changing the target speed:

@ ______________
®-- - (Coonoofeeo
= ol
® — | :
o M :
® — L

Initial and final speed Deceleration time

®
® | Target speed
®

Target value

Execution condition

Position control trigger input

®Q©®®

@ Acceleration time Pulse output control flag

JOG Operation Type 1
The target speed can be changed once when the position control trigger input turns to TRUE.

Target speed 1 < target speed 2: Target speed 1 > target speed 2:

Initial and final speed Change time

Target speed 1 Deceleration time

©)
O)
®
@ Target speed 2
®
®

Execution condition

@®Q®

Target value Position control trigger input

Acceleration time

%g’mﬁma

Please refer to the FPWIN Pro online help for details and a programming
example.
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8.4.3.7 F172_PulseOutput_Jog, JOG Operation

This instruction is used for JOG operation. Pulses are output from the specified channel when
the control flag for this channel is FALSE and the execution condition is TRUE.

Pulse output characteristics

"t
1

L

1

@ Target speed 1 @ Pulse output control flag

@ Target speed 2 @ Execution condition

Select one of two different operation modes:

e Mode with no target value (type 0): Pulses are output in accordance with the
conditions set in the DUT as long as the execution condition is TRUE. A decelerated
stop begins whenever the execution condition is FALSE.

@ Initial and final speed

@

Pulse output control flag

@ Change of target speed

®

Decelerated stop

@ Execution condition

e Target value match stop mode (type 1): Output stops when the target value is
reached. Set this mode in the control code, and specify the target value (an absolute
value) in the DUT. A decelerated stop is performed when the target value has been
reached. Deceleration is performed within the specified deceleration time.
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* REFERENCE

@ Initial and final speed

Pulse output control flag

@ Change of target speed

Target value

@ Execution condition

@O|®

Deceleration time

Please refer to the FPWIN Pro online help for details and a programming

example.

8.4.3.8 F174_PulseOutput_DataTable, Data Table Control

This instruction performs rectangular control according to the parameters in the specified DUT
with an arbitrary number of different speeds and target values. Pulses are output from the

specified channel when the control flag for this channel is FALSE and the execution condition
is TRUE.

Pulse output characteristics

f[Hz]
5000
2500
1000 _l
0, 10.00 30‘00 8000 10000 X
®- 1 -
@J

x | Elapsed value of pulse output

@ Execution condition

@ Pulse output control flag

Pulses are output at the specified frequency until the target value is reached. Then the
frequency changes to the second frequency value and pulse output continues until the
second target value is reached, and so forth.
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e Pulse output stops when the last target value is reached.

* REFERENCE

Please refer to the FPWIN Pro online help for details and a programming
example.

8.4.3.9 F175_PulseOutput_Linear, Linear Interpolation

Pulses are output from two channels in accordance with the parameters in the specified DUT,
so that the path to the target position forms a straight line. Pulses are output from the
specified channel when the control flag for this channel is FALSE and the execution condition
is TRUE.

Pulse output characteristics
y

2000 - - _________

5000 X

5000 | X-axis target value (channel 0)

2000 | Y-axis target value (channel 1)

Pulses are output from the X-axis (channel 0) and the Y-axis (channel 1), so that the initial
speed is 500Hz, the target speed is 5kHz, and the acceleration time and deceleration time is
300ms. The two axes are controlled so that a linear path is followed to the target position.

* REFERENCE

Please refer to the FPWIN Pro online help for details and a programming
example.
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8.4.3.10F177_PulseOutput_Home, Home Return

This instruction performs a home return according to the parameters in the specified DUT.

After a drive system has been switched on, there is a difference between the internal position
value (elapsed value) and the mechanical position of the axis; this difference cannot be

predetermined. The internal value must be synchronized with the actual position value of the
axis. This is done by means of a home return, during which a position value is registered at a
known reference point (home).

During execution of a home return instruction, pulses are continuously output until the home
input is enabled. The I/O allocation is determined by the channel used.

Select one of two different operation modes:

e Type 0: The home input is effective regardless of whether or not there is a near home
input, whether deceleration is taking place, or whether deceleration has been

completed.

Without near home input:

With near home input:

@ Initial speed

@ Home input: TRUE

@ Target speed

@ Creep speed

@ Near home input: TRUE

@ Home input is effective at any time.

e Type 1: The home input is effective only after deceleration (started by near home

input) has been completed.

®

®

@ Initial speed

Home input: TRUE

@ Target speed

Creep speed

@ Near home input: TRUE

Home input is effective only after deceleration

* REFERENCE

Please refer to the FPWIN Pro online help for details and a programming

example.
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8.5 PWM Output Function

8.5.1 PWM Output Function

Use the instruction F173_PulseOutput_ PWM. This instruction delivers a pulse width
modulated output signal according to the specified DUT.

The PWM output status is stored in special internal relays. To access special data registers
and special internal relays, use the PLC-independent system variables. You can insert system
variables directly into the POU body: Use the "Variables" dialog without entering a declaration
in the POU header. Please refer to the FPWIN Pro online help for detailed information on
using system variables.

Setting system registers
When using the PWM output function, specify the desired PWM output in the system
registers.

1.—

el ¢ Procedure
3.~

Double-click "PLC" in the navigator
Double-click "System Registers"

Double-click "High-Speed Counter, Pulse-Catch Input, Interrupt Input"

A wo N oE

Specify the PWM output for the channel used

401  High-speed counter: Channel 5 Unused FUnused
402  Pulse output: Channel 0 Lnused vI FUnused
402  Pulse output: Channel 1 =
402  Pulse output: Channel 2
402  Pulse output: Channel 3

B nused
Pulse output {¥0-1)

403  Pulse-catch input: %0 Pulse output (¥0-¥13, home input (44)
403  Pulse-catch inpuk: 51 Pulse output £0-17, home input (x4}, position c
403  Pulse-catch input: 52 Pyt oukpuk 00

@@r ¢ REFERENCE

Please refer to the FPWIN Pro online help for details and a programming
example.

Channel and pulse output numbers

Channel no. | Pulse output
0 YO
1 Y2
2 Y4
3 Y6
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System variables for memory areas used

Description System variable Address
0 | sys_blsPulseChannelOActive R9120
1 |sys_blsPulseChannellActive R9121
Pulse output: control flag for channel
2 | sys_blsPulseChannel2Active R9122
3 | sys_blsPulseChannel3Active R9123
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Security Functions

9.1 Security Function Types

The following security settings are available:
e PLC program upload protection
e password protection

e security settings for FP Memory Loader
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9.2 Security Settings in FPWIN Pro

In FPWIN Pro, Online — Security Settings opens a dialog that displays the current security
settings and enables you to protect your PLC.

The LEDs in the dialog display the PLC's current protection status. To display a tool tip, hold
the cursor over the LED for approximately 2s.

* REERENCE

For a detailed description of the options in the Security Settings dialog box,
please refer to the FPWIN Pro online help.

9.21 Upload Protection

When upload protection is enabled, you cannot:
e upload projects or program code to a PC

e upload system registers to a PC

Data can be lost permanently - even if you know the password!

When using this function, be sure to back up your programs! The
program on your PLC will not be recoverable, either by a person knowing
the password or by customer support.

You can cancel the setting for this function using FPWIN Pro. However, all programs, system
registers and password information will be deleted!

If upload protection is enabled, you can edit files on the PLC while online using FPWIN Pro.
However, programs will be corrupted if the program in FPWIN Pro and the program on the
PLC are not identical.

*NOTE

Even if upload protection has been set, upload to the FP Memory Loader is
possible. If you are using FP Memory Loader version 2 or higher, you can
enable or disable program upload to the FP Memory Loader or program transfer
between two PLCs using the FP Memory Loader. For details, see "FP Memory
Loader" on page 223.
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9.2.2 PLC Protection (Password Protection)

You can set a new password with up to 8 characters, or change an existing one.

To access a PLC for which a password has been set, a login is required whenever the power
is turned on.

To set a password, you can use:
e the programming tool

e the SYS1 instruction

e Be sure to memorize your password. Without the password, you
will not be able to read programs on password-protected PLCs.

e If you have forgotten your password, our support team will not be
able to reset it for you.

e If you are not logged in, [Clear Password] will erase not only the
password but also the program and parameters stored in the
PLC's comment memory.

* REFERENCE

For details on the SYS1 instruction, please refer to your Programming Manual
or to the FPWIN Pro online help.

222



Security Functions

9.3 FP Memory Loader

The FP Memory Loader V2.0 or higher (AFP8670/AFP8671) can be used to transfer a
program from one PLC to another.

To prevent unauthorized copying of user programs, you must enable upload protection. This
function is recommended for users who manage original programs on a PC.

In FPWIN Pro, Online — Security Settings opens the Security Settings dialog box, which
offers two security settings for the FP Memory Loader:

e Upload protection

e Download protection

9.3.1 Upload Protection

Upload protection prevents programs from being uploaded to an FP Memory Loader.

y.—
Pl ¢ Procedure
3.—

1. Online — Security Settings

The Security Settings dialog box opens.
2. Select "Enable upload protection”
3. Enter the password

4. Choose [Set Protection] or [Change Protection]
When defining security settings for the first time, choose [Set Protection].

To change existing security settings, choose [Change Protection].
5. Download program from source PLC to FP Memory Loader

6. Transfer program to target PLC

After program download from the FP Memory Loader to the target PLC, this PLC
is now upload-protected.
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“01234567”

“01234567” “01234567”

Program upload can be disabled in the Security Settings dialog box (see table below)

@ The FP Memory Loader contains a password- and upload-protected program:
Password: 01234567
Upload protection: enabled

The security settings are transferred together with the program to the target PLC. The target PLC is now
doubly protected:

Program upload to a PC requires password entry.

Upload to an FP Memory Loader is not possible, even if the source PLC and target PLC are protected by
identical passwords ("01234567").

® O O

9.3.2 Download Protection

Using download protection, you can transfer a program from one PLC to another with the FP
Memory Loader, provided the passwords of the two PLCs are identical.

1.

e ® Procedure
3.—

1. Online — Security Settings

The Security Settings dialog box opens.
2. Select "Allow download to PLC only if password in the PLC is the same"
3. Enter the password

4. Choose [Set Protection] or [Change Protection]
When defining security settings for the first time, choose [Set Protection].

To change existing security settings, choose [Change Protection].
5. Download program from source PLC to FP Memory Loader

6. Transfer program to target PLC
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@

“01234567”

®

®

“01234567" “abcdefgh”
Programs can only be downloaded to PLCs that are protected by identical passwords (see

table

below)

®

The FP Memory Loader contains a password protected program:

Password: 01234567

®

Download is possible only if the target PLC is protected by the same password ("01234587").

®

Download to a target PLC that is protected by a different password (“abcdefgh") is not possible.

Download to a target PLC that is not password-protected (-----) is not possible.

V.

¢ CAUTION

During program download from the FP Memory Loader to a target PLC, the
password set on the source PLC may be changed under certain conditions:

Security setting on FP Memory Loader

Password setting on target PLC after download

No password set

Password will be cleared.

8-digit password set, "Allow download to PLC
only if password in the PLC is the same"
setting disabled

Password will be overwritten with new 8-digit password.

8-digit password set, "Allow download to PLC
only if password in the PLC is the same"
setting enabled

Password will not be changed (no download possible).
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Other Functions

10.1 F-ROM Backup (P13_EPWT)

Data registers of 32765 words can be written to the built-in F-ROM of the FPOR CPU using
the instruction P13_EPWT.

Writing can be performed up to 10000 times. After that, the correct operation cannot be
guaranteed.

If the power supply turns off while the instruction P13_EPWT is being executed or during
online editing, data in the hold area may be lost.

* REFERENCE

For details, please refer to the Programming Manual or to the online help of
Control FPWIN Pro.
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10.2 Sampling Trace

Using the sampling trace function, the current contact conditions and/or the variable values
can be displayed on a time axis. After data recording in the PLC has been completed, the
data is loaded into FPWIN Pro. Sampling parameters such as the sampling time and trigger
conditions can be set in FPWIN Pro.

A maximum of 16 Boolean variables and three 16-bit variables can be traced per sampling.

@@r * REFERENCE

For details, please refer to the Programming Manual or to the online help of
Control FPWIN Pro.
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10.3 Input Time Constants

You can specify input time constants in order to negate the effects of noise or bouncing, e.g.
for a switching device.

To set the time constants, use the system registers or the instruction F182_FILTER.

Time constant settings are invalid if the input is used as a high-speed counter, pulse catch, or
interrupt input.

@Wr * REFERENCE

For details, please refer to the Programming Manual or to the online help of
Control FPWIN Pro.

Time constants can be set for the following inputs, depending on the CPU type:

CPU type
Input
c10/c14/C16 C32/T32/F32
X0-X3 [ J [ J
X4-X7 [ J [ J
X8-XB - [ J
XC—-XF — [ J
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Troubleshooting

11.1 LED Display for Status Condition

When an error occurs, the status of the status indicator LEDs on the CPU changes as shown
in the table below.

©R

00000000 DDDDDDDD

@ Status indicator LEDs

Status indicator LEDs on CPU

LED status i
ERROR/ | Description T
status

RUN PROG. ALARM

On Off Off Normal operation Continue
Normal condition | Off On Off PROG mode Stop

Flashes | Flashes | Off Forcing on/off in RUN mode Continue

On Off Flashes | A self-diagnostic error has occurred Continue
Abnormal Off On Flashes | A self-diagnostic error has occurred Stop
condition System watchdog timer has been

Varies | Varies [On ¥S 9 Stop

activated
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11.2 Operation on Error

The CPU has a self-diagnostic function which identifies errors and stops operation if
necessary. For some errors, the user may select whether operation shall continue or stop

when the error occurs.

y.—
Pl ¢ Procedure
3.—

1. Double-click "PLC" in the navigator
2. Double-click "System Registers"

3. Double-click “Act on Error”
Select the desired setting for each type of error.

‘\.l ¢ EXAMPLE

Operation is to continue even though a calculation error has occurred:

Set system register no. 26 "Operation error" to "Continue". Operation errors will be
handled as an error, but operation will continue.

233



Troubleshooting

11.3 ERROR/ALARM LED is Flashing

Check the error code using the programming tool.

1.

el ® Procedure
3.~
1. Inonline mode: Monitor — PLC status or @

The error code is displayed in the "Self-diagnostic Error" section.

For error codes 20 or higher: a self-diagnostic error other than a syntax error has
occurred.

There are three ways to clear the error:
e Choose [Clear] in the PLC Status dialog box while in PROG mode

e Turn the power supply off/on while in PROG mode (this clears all of the contents of
the operation memory except hold type data)

e Execute the self-diagnostic error set instruction F148 ERR

¢ If the mode selector switch has been set to RUN, the error is cleared and at
the same time operation is enabled. However, the error continues to be
displayed unless the cause of the error has been eliminated.

e When an operation error (error code 45) occurs, the address at which the
error occurred is stored in special data registers DT90017
(sys_iOperationErrorStepHold) and DT90018 (sys_iOperationErrorNonHold).
If this happens, monitor the address at which the error occurred before
cancelling the error.
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Troubleshooting

11.4 ERROR/ALARM LED is ON

If the ERROR/ALARM LED is on, the system watchdog timer has been activated and the
operation of the PLC has been stopped. There are two ways to remedy the problem:

e Set the mode selector of the PLC from RUN to PROG mode and turn the power off
and then on.

- Ifthe ERROR/ALARM LED turns on again, there is probably an abnormality in the
CPU. Please contact your dealer.

- Check if the ERROR/ALARM LED is flashing. See "ERROR/ALARM LED is
Flashing" on page 234.

e Set the mode selector from PROG to RUN mode. If the ERROR/ALARM LED turns
on, the program execution time is too long.

- Check if instructions such as JP or LOOP are programmed in such a way that a
scan can never finish.

- Make sure that interrupt instructions are executed in succession.
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Troubleshooting

11.5 AIll LEDs are OFF

If all LEDs are OFF, try the following:

e Check the power supply wiring.

e Check if the power supplied to the CPU is in the range of the rating. Be sure to check
the fluctuation in the power supply.

e Disconnect the power supply wiring to the other devices if the power supplied to the
CPU is shared with them.

If the LEDs on the CPU turn on at this moment, increase the capacity of the power
supply or prepare another power supply for other devices.

Please contact your dealer for further information.
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Troubleshooting

11.6 Diagnosing Output Malfunction

If the outputs do not function correctly, check the output side first and then the input side.

If the output indicator LEDs are ON:
e Check the wiring of the loads.
e Check if the power is properly supplied to the loads.

- If the power is properly supplied to the load, there is probably an abnormality in
the load. Check the load again.

- If the power is not supplied to the load, there is probably an abnormality with the
outputs. Please contact your dealer.

If the output indicator LEDs are OFF:
¢ Monitor the output condition using FPWIN Pro.

- If the output monitored is TRUE, there is probably a duplicate output error.
e Set the output to TRUE by force using FPWIN Pro.
- If the output indicator LED is turned ON, you must check the input side.

- If the output indicator LED remains OFF, there is probably an abnormality with the
outputs. Please contact your dealer.

If the input indicator LEDs are OFF:
e Check the wiring of the input devices.
e Check that the power is properly supplied to the input terminals.

- If the power is properly supplied to the input terminal, there is probably an
abnormality with the inputs. Please contact your dealer.

- If the power is not supplied to the input terminal, there is probably an abnormality
in the input device or input power supply. Check the input device and input power

supply.

If the input indicator LEDs are ON:
Monitor the input condition using FPWIN Pro.

o If the input monitored is FALSE, there is probably an abnormality with the inputs.
Please contact your dealer.

e If the input monitored is TRUE, check the leakage current at the input devices (e.g.
two-wire type sensor) and check the program again, referring to the following:

- Check for duplicate output errors and for outputs having been rewritten by
high-level instructions.

- Check the program flow when instructions such as MC or JP are used.
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Troubleshooting

11.7 Password Protection Error Message

If a protect error message appears, a password has been set.

To access a PLC for which a password has been set, a login is required whenever the power
is turned on.

1.—

el ¢ Procedure
3.~

1. Online — Security Settings
2. Enter your password under "PLC Access"

3. Choose [Login]
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Troubleshooting

11.8 PROG Mode does not Change to RUN

If PROG mode does not change to RUN, a syntax error or a self-diagnostic error that caused
operation to stop has occurred.

e Check to see if the ERROR/ALARM LED is flashing. See "ERROR/ALARM LED is
Flashing" on page 234.

e Locate the syntax error by executing Monitor — PLC Status

239






Chapter 12

Appendix



Appendix

12.1 Specifications

12.1.1 General Specifications

range

Item Description
Rated operating 24V DC
voltage

Operating voltage 20.4-28.8V DC

C10
C14 5ms at 20.4V, 10ms at 21.6V
Momentary c16
power off
time €32
T32 10ms at 20.4V
F32
Fuse Built-in (cannot be replaced)

Ambient temperature

0—+55°C

Storage temperature

-40-+70°C (T32: -20-+70°C)

Ambient humidity

10%-95% RH (at 25°C non-condensing)

Storage humidity

10%-95% RH (at 25°C non-condensing)

Breakdown voltage
(cutoff current: 5mA)

Transistor types

Relay types

Input terminals < Output terminals

500V AC for 1min

1500V AC for 1mi

Output terminals « Output terminals (of
different COM terminals)

1500V AC for 1min

Input terminals < Power supply
terminal/Function earth

500V AC for 1min

500V AC for 1min

Output terminals < Power supply
terminal/Function earth

500V AC for 1min

1500V AC for 1min

Function earth < Power supply terminal

500V AC for 1min

500V AC for 1min

Insulation resistance
(measured with a 500V
DC megger)

Input terminals < Output terminals Min. 100Q Min. 100Q
e oy o= o
o 99"
S ™ 7P
Function earth < Power supply terminal Min. 100Q Min. 100Q

Vibration resistance

5-9Hz, 1 cycle/min: single amplitude of 3.5mm

9-150Hz, 1 cycle/min: constant acceleration of 9.3m/s? 10min on 3 axes (in X, Y, and Z

direction)

Shock resistance

147m/s?, 4 times on 3 axes (in X, Y, and Z direction)

Noise immunity (Power
supply terminal)

1000Vp-p, with pulse widths 50ns and 1us (based on in-house measurements)

Operation conditions

Free from corrosive gases and excessive dust

Overvoltage category

Pollution level

2

Weight

C10: 100g, C14: 105g, C16: 85g, C32: 115g, T32: 115g, F32: 120g
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12.1.2 Performance Specifications

Item C10, C14, C16 C32,T32, F32
Programming method/Control method Relay symbol/cyclic operation
Built-in memory F-ROM
Program capacity (steps) 16000 32000
Program memory
Online edit mode Available (entire program)

Security function Password protection (4-digit, 8-digit), upload

protection
Memory capacity 328kbyte
Comment memory
Online edit mode Available (project information)
<0.2ms
l/O refresh time With expansion units:
<0.2ms + (1 x no. of expansion units)ms
Basic instructions: 0.08us, timer instruction: 2.2us
<3000 steps . . . . .
. High-level instructions: 0.32us (MV instruction)
Operation speed
Basic instructions: 0.58us, timer instruction: 3.66us
>3000 steps ] ) ) ] )
High-level instructions: 1.62us (MV instruction)
Basic instructions Approx. 110
High-level instructions Approx. 210
External input relays (X) 1760"
External output relays (Y) 1760"
Internal relays (R) 4096
Special internal relays (R) 224
Operation 10242
memory: Relays Factory setting timers: 1008 points (TO-T1007)

Factory setting counters: 16 points (C1008—C1023)
Timer: 1-32767 (in units of 1ms, 10ms, 100ms, or

Timer relays/Counter relays (T/C)

1s).
Counter: 1-32767
Link relays (L) 2048
Data registers (DT) 12315 words 32765 words
Operation Special data registers (DT) 440 words (DT90000-DT90443)
memory: Memory T
areas Link registers (LD) 256 words”
Index registers (l) 14 words (10-ID)
Differential points Depending on program capacity
Master control relay points (MCR) 256
Number of labels (JP and LOOP) 256
Number of SFC steps 1000
Number of subroutines 500
300 samples 1000 samples

. Per n or per time interval
Sampling trace er scan or per time interval

Max. 16 Boolean variables and 3 16-bit variables
per sampling
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ltem C10, C14, C16 C32, T32, F32

High-speed counter "

1-phase: 6 channels (max. 50kHz)
2-phase: 3 channels (max. 15kHz)

Pulse output (not available for C10, C14)"? 4 channels (max. 50kHz)
PWM output (not available for C10, C14)"? 4 channels (max. 4.8kHz)
Pulse catch inputs 8 (including high-speed counter and interrupt input)
8 external inputs (C10: 6)
Number of interrupt programs 1 periodical interrupt
4 target value match interrupts
Periodical interrupt 0.5ms-1.5s (unit: 0.5ms), 10ms—30s (unit: 10ms)
Constant scan 0.5ms-600ms (unit: 0.5ms)
Using instructions F12 and P13 All areas (32765 words)
Counter relays: 16 (C1008-C1023)
F-ROM backup ¥ . ) Internal relays: 128 (R2480-R255F)
Automatically when power is cut off [ 514 registers: 315 words
DT12000-DT12314 | DT32450-DT32764
" T32: All areas (built-in backup battery)®
RAM backup (T32 and F32 only)
F32: All areas
Clock/calendar function ® Available for T32 only.
Communication ports TOOL port, USB port, COM port

Self-diagnostic function

E. g. watchdog timer, program syntax check
(Watchdog timer: approx. 690ms)

1

2)

3)

4)

5)

6)

These are the specifications when the rated input voltage is 24V DC at 25°C. The frequency will decrease
depending on voltage, temperature or usage condition.

A total of 4 channels is available for pulse output and PWM output.

Pulse output can be specified up to 50kHz. PWM output can be specified up to 4.8kHz. A maximum error on
the pulse width of 40us may occur for the setting value depending on voltage, temperature or operating
condition.

Writing is possible up to 10000 times.

All memory areas including timers/counters, internal relays, link relays, link registers and data registers can be
backed up. Areas to be held and not to be held can be specified in the system registers.

The optional battery has not been charged when it is shipped from the factory. It must be charged before you
can use it. The battery does not have an alarm function when it is running low. When it is empty, the hold areas
will become indefinite. However, the values will be cleared to 0 the next time the power is turned on. (We
recommend adding a program for clearing the data to 0 when the values in the hold areas become indefinite.)

Precision: at 0°C: error <104s/month; at 25°C: error <51s/month; at 55°C: error <155s/month
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12.1.3 Communication Specifications

TOOL port
Item Description
Interface RS232C
Transmission distance 15m

Baud rate

2400, 4800, 9600, 19200, 38400, 57600, 115200bit/s

Communication method

Half-duplex

Synchronous method

Start stop synchronous system

Communication format

Data length: 7 bits/8 bits

Parity: None/Odd/Even

Stop bit: 1 bit/2 bits

End code: CR/CR+LF/None/ETX
Start code: No STX/STX

Data transmission order

Transmits from bit O character by character.

Communication mode

MEWTOCOL-COM Slave
Modem initialization
Program controlled (in RUN mode only)

USB port

Item

Description

Standard (baud rate)

USB2.0 Fullspeed

Communication mode

MEWTOCOL-COM Slave

COM port (RS232C)

Item Description
Interface RS232C
Transmission distance 15m

Baud rate

2400, 4800, 9600, 19200, 38400, 57600, 115200bit/s

Communication method

Half-duplex

Synchronous method

Start stop synchronous system

Communication format

Data length: 7 bits/8 bits

Parity: None/Odd/Even

Stop bit: 1 bit/2 bits

End code: CR/CR+LF/None/ETX
Start code: No STX/STX

Data transmission order

Transmits from bit O character by character.

Communication mode

MEWTOCOL-COM Master/Slave
Modem initialization

Program controlled

Modbus RTU Master/Slave

PLC Link
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COM port (RS485)

Item Description
Interface RS485
Connection mode 1:N
Transmission distance 1200m *?

Baud rate

19200, 115200bit/s 2

Communication method

2-wire, half-duplex

Synchronous method

Start stop synchronous system

Transmission line

Shielded twisted-pair cable or VCTF

MEWTOCOL-COM ASCII
Transmission code Program controlled ASCII, Binary
Modbus RTU Binary
Data length: 7 bits/8 bits
Parity: None/Odd/Even
Communication format (set in system registers) 3 Stop bit: 1 bit/2 bits
End code: CR/CR+LF/None/ETX
Start code: No STX/STX

No. of connected stations ?°

<99 (<32 with C-NET adapter)

Communication mode

MEWTOCOL-COM Master/Slave
Modem initialization

Program controlled

Modbus RTU Master/Slave

PLC Link

device.

the following graph.

yt ©

99 : / J/

/10 ) S —

0 700

The number of stations, transmission distance, and baud rate may vary depending on the connected RS485

The values for the transmission distance, baud rate and number of stations should be within the values noted in

Transmission distance [m]

Number of stations

For a baud rate of 115200bit/s

For a baud rate of 19200bit/s

Set the baud rate in the system registers and set the DIP switch on the bottom of the unit to the same setting.

When a C-NET adapter is connected to the RS485 interface, you can only specify a baud rate of 19200bit/s.

The start and end code can only be used in program controlled communication.

Station numbers should be registered via the system registers.

*NOTE

If the potential difference between the power supplies of RS485 devices
exceeds 4V, communication may fail because the RS485 port is non-isolated.
The large potential difference will damage the connected devices.
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Default settings

Port Baud rate Data length Parity Stop bit
TOOL port 9600bit/s 8 hits Odd 1 bit
COM port (RS232C) 9600bit/s 8 bits Odd 1 bit
COM port (RS485) 115200bit/s 8 bits Odd 1 bit
12.1.4 Current Consumption
. 1) | Expansion Input Output
U0 @ R unit circuit ¥ circuit ¥
FPOR-C10 <100mA | — <15.9mA -
FPOR-C14 <120mA | — -
<21.1mA
FPOR CPU FPOR-C16 <70mA |- <20mA
FPOR-C32
FPOR-T32 <90mA |- <42.2mA <40mA
FPOR-F32
FPOR-E8X -— <37.6mA -
FPOR-ESR <10mA | <50mA <18.8mA -
FPOR-E8YR <100mA - -
FPOR-E8YT/P <15mA |- - <26mA
FPOR-E16X <10mA |- <75.2mA -
FPO/FPOR 1/0O expansion unit
FPOR-E16R <100mA <37.6mA -
<20mA
FPOR-E16T/P - <37.6mA <26mA
FPOR-E16YT/P <25mA |- -
<52mA
FPOR-E32T/P <35mA |- <75.2mA
FPOR-E32RS <40mA | £200mA <69MA -
FP0-A04V <100mA - -
<
FP0-A04I <20mA 1) 30mA - -
<20mA
FPO analog unit FP0-A21 om <100mA - -
FP0-A80 <60mA - -
FPO-TC4/TC8/RTD6 | <25mA | — - -
FPO-IOL <30mA - -
<40mA
FPO intelligent unit FPO-CCLS <40mA - -
FP0-DPS2 <10mA |- - -
FPG-COM1
Communication cassette FPG-COM2 =20mA |~ - -
FPG-COM3 <25mA | — _ _
FPG-COM4 =eom
AIGT0030B1
GT series programmable AIGT0030H1 <80mA | — _ _
display (5V type) AIGT0230B1 -
AIGT0230H1
C-NET adapter S2 AFP15402 <50mA |- - -

1

current is increased by the value indicated in the table.

The current consumed by the CPU power supply connector. If expansion units or intelligent units are added, the
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2 The current consumed by the expansion unit power supply connector. If a unit is not listed in the table, it means

that it has no power supply connector.

¥ The current consumed by the input circuits of the various units. The value indicates the current that flows into the

input circuit.

9 The current consumed by the output circuits of the various units. The value indicates the current used to drive

the output circuits. The value does not include the load current value.

12.1.5 1/O Allocation

FPOR CPUs
CPU type Number of /0O points 1/0 addresses

Input 6 X0-X5
Cc10

Output 4 YO-Y3

Input 8 X0-X7
Cc14

Output 6 YO-Y5

| t 8 X0-X7
c16 npu

Output 8 YO-Y7

| t 16 X0-XF
C32/T32/F32 np

Output 16 YO-YF

FPO/FPOR expansion units

I/O allocation is performed automatically when an expansion unit is added and is determined
by the installation location.

Unit number (installation
Number of I/O

Type of unit X Channel location)
points
1 | 2 | 3
FPO/FPOR I/O expansion unit
FPOR-E8X Input 8 - X20-X27 | X40-X47 | X60-X67
Input 4 - X20-X23 | X40-X43 | X60-X63
FPOR-ESR
Output 4 - Y20-Y23 | Y40-Y43 | Y60-Y63
FPOR-ESYR,
ESYT ESYP Output 8 - Y20-Y27 | Y40-Y47 | Y60-Y67
FPOR-E16X Input 16 - X20-X2F | XA40-X4F | X60-X6F
FPOR-E16R, Input 8 - X20-X27 X40-X47 X60-X67
E16T, E16P Output - Y20-Y27 | Y40-Y47 | Y60-Y67
FPOR-E16YT,
E16YP Output 16 - Y20-Y2F | Y40-Y4F | Y60-Y6F
FPOR-E32T, Input 16 - X20-X2F | XA40-X4F | X60-X6F
E32P, E32RS Output 16 - Y20-Y2F | Y40-Y4F | Y60-Y6F
Wx2 Wx4 WX6
Input 16 0 (X20-X2F) | (X40-X4F) | (X60-X6F)
FPO analog I/O unit Inbut 16 1 WX3 WX5 WX7
FP0-A21 P (X30-X3F) | (X50-X5F) | (X70-X7F)
Output 16 _ WY2 wy4 WY6

(Y20-Y2F) | (Y40-Y4F) | (Y60-Y6F)
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Number of I/O

Unit number (installation

Type of unit X Channel location)
points
1 2 3
FPO A/D conversion WX2 WX4 WX6
unit Input 16 0.2,4.6 1 (x20-X2F) | (X40-X4F) | (X60-X6F)
FP0-A80 and
FPO thermocouple unit Inout 16 1357 WX3 WX5 WX7
FPO-TC4, npu 122 L] (X30-X3F) | (X50-X5F) | (X70-X7F)
FPO-TC8
nput 16 ~ WX2 WX4 WX6
FPO D/A conversion (X20-X2F) | (X40-X4F) | (X60-X6F)
unit wy2 WY4 WY6
FPO-A04V, Output 16 0.2 | (y20-Y2F) | (va0-Y4F) | (Y60-Y6F)
FP0-A04I
output 16 13 WY3 WY5 wY7
(Y30-Y3F) | (Y50-Y5F) | (Y70-Y7F)
WX2 WX4 WX6
Input 16 0.2,4 1 (x20-X2F) | (X40-X4F) | (X60-X6F)
FPO RTD unit out 16 135 WX3 WX5 WX7
FPO-RTD6 P » 3 (X30-X3F) | (X50-X5F) | (X70-X7F)
wY2 WY4 WY6
Output 16 - (Y20-Y2F) | (Y40-Y4F) | (Y60-Y6F)
FPO 1/O link unit Input 32 - X20-X3F X40-X5F X60-X7F
FPO-IOL Output 32 - Y20-Y3F | Y40-YSF | Y60-Y7F

*®NOTE

e The data for each channel of the A/D and D/A conversion units FP0-A80,
FPO-TC4/TC8, FP0-A04V/l, and FP0-RTD6 is converted and loaded with a
user program that includes a switching flag to convert the data in 16-bit
words (see corresponding manuals).
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12.2 Dimensions

12.2.1 C10/C14 CPU (Terminal Block)

FPORC10CRS/14CRS, FPORC10RS/14RS
The same dimensions apply to the following FPO/FPOR expansion units:

e FPOR-E8RS

e FPOR-E16RS.

FPORC10CRS/14CRS

| Irey

d o

O
I - I

I

|

NHAOO TP 00000

FPORC10RS/14RS

o—»

[I[”][”][I[IEIEIEIEIEI@h

NHAQO TP 00000

25

EXPANSION
(CONNECTOR

OI'II'II'II'I E I'II'II'II'IO
=

90.0

3.5
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When mounting terminal block and power supply cable

Q)

~100

(10 60

(T

=]

O
Ll

[=
]
]
=

ooos
EXPANSION
CONNECTOR

nnnng

J>~I

90

~130

T =
T

(10) (9P

13

40

(3.5) |

(7.5)

(4.5)

~6

o

@ | Maximum installation dimension

12.2.2 C16 CPU (MIL Connector)

FPORC16CT/P, FPORC16T/P

The same dimensions apply to the following FPO/FPOR expansion units:

e FPOR-E32T, FPOR-E32P

e FPOR-E16X, FPOR-E16YT, FPOR-E16YP, FPOR-E16T, FPOR-E16P
e FPOR-E8X, FPOR-E8YT, FPOR-E8YP
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FPORC16CT/P FPORC16T/P 25
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When mounting MIL connector and power supply cable
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12.2.3 C32 CPU (MIL Connector)

FPORC32CT/P, FPORT32CT/P, FPORF32CT/P, FPORT32T/P

FPORC32CT/P FPORC32T/P
FPORT32CT/P
FPORF32CT/P (18) 60.0
EXPANSION
(CONNECTOR
it dilii \
T T o
=) =) S
[ @H- ; I @H- ; I
B 135

A L

NARAD TP OOOAN MAADD TP OO0ON

ITT 111N
——
—
—

When mounting MIL connector and power supply cable
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annon 9
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L @5 | _
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12.2.4 Power Supply Unit
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12.2.5 1/O Link Unit
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12.2.6 Using DIN Rails
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12.3 Relays and Memory Areas for FPOR

Relays [bits]

Memory |Available address area .
Type - Function
Size FP IEC
External input %I1X0.0— .
relays " 1760 X0-X109F %1X109.15 Turn on or off based on external input.
External %QX0.0— Turn on or off external outputs based on the
output relays " 1760 Y0-Y109F %QX109.15 | operation result.
Internal relays %MX0.0.0— Used internally by the PLC program to store bit
2 4096 RO-R255F %MX0.255.15 | information.
. 2) o %MX7.0.0— Shared by multiple PLCs connected using PLC
Link relays 2048 LO-L127F %MX7.127.15 | link.
%MX1.0—
Timer relays 2 1024 TO-T1007/ %MX1.1007/ | Turn on when the value set with a TM instruction
3 C1008-C1023 | %MX2.1008— | for the timer with the same number has reached 0.
%MX2.1023
%MX2.1008- . . .
23 TO-T1007 %MX1.0— 0
%MX1.1007 ’
Special %MX0.900.0— | Turn on or off based on specific conditions. Used
internal relays 224 R9000-RI13F %MX0.913.15 | internally as a flag.

Memory area [words]

Memory

Available address area

Type . Function
o Size FP IEC
External input | %IWO0— Code for specifying 16 external input points
relays " 110 WX0-WX109 | 4 w109 as one word (16 bits) of data.
External output | %QWO0—- Code for specifying 16 external output points
relays " 110 WYO-WY109 %QW109 as one word (16 bits) of data.
2) . %MWO0.0- Code for specifying 16 internal relays as one
Internal relays 256 WRO-WR255 | oo Mw0.255 | word (16 bits) of data.
. | %MW?7.0— Code for specifying 16 link relays as one
Link relays 128 WLO-WL127 1 oomw7.127 | word (16 bits) of data.
c10, o
C14, 12315 DT0-DT12312 O/OMWS'O_
%MW5.12312 . .
Data C16 Data memory used in a program. Data is
registers ? [c32, YOMWE.O handled in 16-bit units (one word).
(] U=
'll:'gg, 32763 DTO-DT32762 %MWS5. 32762
%MWS.0— Data memory shared by multiple PLCs
Link registers 3 256 LDO-LD255 ' connected using PLC link. Data is handled in
%MW8.255 I
16-bit units (one word).
. Data memory for storing the set values of
0 —
Tlmerlcounzt)er set 1024 SV0-SV1023 YOMWS3.0 timers or counters. The values are stored by
value area %MW3.1023 .
timer/counter number.
. Data memory for storing the elapsed values
0 —
Timer/counter 2| 1024 EVO-EV1023 YoMW4.0 during operation of timers or counters. The
elapsed value area %MW4.1023 ]
values are stored by timer/counter number.
Special data 440 DT90000— %MW5.90000- | Data memory for storing settings and error
registers DT90439 %MWS5.90439 | codes.
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Memory area [double words]

Memory |Available address area .
Type . Function
Size FP IEC
External input . %ID0— Code for specifying 32 external input points
relays " 55 DWXO0-DWX108 | o 15108 as a double word (32 bits) of data.
External output o %QDO0- Code for specifying 32 external output
relays " 55 DWY0-DWY108 %QD108 points as a double word (32 bits) of data.
2) - %MDO0.0— Code for specifying 32 internal relay points
Internal relays 128 DWRO-DWR254 %MDO0.254 as a double word (32 bits) of data.
. - %MD7.0— Code for specifying 32 link relay points as a
Link relays 64 DWLO-DWL126 %MD7.126 double word (32 bits) of data.
g:g’ 6157 DDTO- %MD5.0—
’ DDT12311 %MD5.12311 . .
Data C16 0 Data memory used in a program. Data is
registers ? [c32, - %MD handled in 32-bit units (double word).
132, |16382 o %MDS.0~
F32 DDT32761 %MD5.32761
%MD8.0— Data memory shared by multiple PLCs
Link registers 3 128 DLDO-DLD126 ' connected using PLC link. Data is handled
%MD8.126 . o
in 32-bit units (double word).
. Data memory for storing the set values of
0, —
Tlmer/counzt)er set 512 DSV0-DSV1022 /0MD3.0 timers or counters. The values are stored
value area %MD3.1022 :
by timer/counter number.
Timer/counter %6MD4.0— Data memory for storing the elapsed values
elapsed value area |[512 DEVO0-DEV1022 % MD4.1022 during operation of timers or counters. The
3 ° ' values are stored by timer/counter number.
Special data 220 DDT90000- %MD5.90000- | Data memory for storing settings and error
registers DDT90438 %MD5.90438 | codes.
1

The number of points noted above is the number reserved as the calculation memory. The actual number of

points available for use is determined by the hardware configuration.

There are hold and non-hold type memory areas. When the power supply turns off or the mode is changed

from RUN to PROG mode, hold type areas are stored and non-hold type areas are reset.

The hold type and non-hold type areas are fixed. For information on the size of each area, refer to the

The settings of the hold type areas and non-hold type areas can be changed using the system registers.

If the battery is empty and additional hold areas have been defined, the hold/non-hold operation becomes
unstable. The data value will become indefinite. It is cleared to 0 the next time the power is turned on. See
"Backup and Clock/Calendar Functions" on page 42.

2)
C10/C14/C16/C32:
performance specifications.
T32/F32:
T32:

3)

the table are the default settings.

The number of points for timer and counter relays can be changed using system register 5. The numbers in
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12.4 System Registers

System registers are used to set values (parameters) which determine operation ranges and
functions used. Set values based on the use and specifications of your program. There is no
need to set system registers for functions which will not be used.

12.4.1 Precautions When Setting System Registers

System register settings are effective from the time they are set.

However, MEWNET-WO0 PLC link settings, input settings, TOOL and COM port
communication settings become effective when the mode is changed from PROG to RUN.
With regard to the modem connection setting, when the power is turned off and on or when
the mode is changed from PROG to RUN, the PLC sends a command to the modem which
enables it for reception.

After an initialization with Online — Clear Program and Reset System Register, all system
register values (parameters) set will be reset to their default values.

12.4.2 Types of System Registers

Memory size (system register 0)
Set the size of the memory area for the user program.

Hold on/off (system registers 5-8, 10-14)

Use these system registers to specify the hold area start addresses for relays and registers.
Hold areas are not cleared to 0 when the PLC is switched to PROG mode or when the power
is turned off.

The memory area for timer relays and counter relays is partitioned using system register no.
5. Specify the start address for the counter relays.

Act on Error (system registers 4, 20, 23, 26)

Set the operation mode to be chosen after errors such as an operation error, a battery error,
or an |/O verification error.

Time-Out (system registers 30-32, 34)
Set the waiting time before an error is output. You can also specify a constant scan time.

PLC Link (system registers 40-47, 50-55, 57)

These settings are for using link relays and link registers in MEWNET-WO0 PLC link
communication. Note that PLC Link is not the default setting.

High-Speed Counter, Pulse-Catch Input, Interrupt Input (system registers 400—405)

When using the high-speed counter function, pulse catch function or interrupt function, set the
operation mode and the input number to be used for the function.
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Time Constants (system registers 430-433)

Set a time constant for the CPU inputs. These time constants can be useful to negate the
effects of noise or bouncing, e.g. for a switching device.

TOOL Port, COM Port (system registers 410—421)

Set these registers when the TOOL port and COM ports 1 and 2 ports are to be used for
MEWTOCOL-COM Master/Slave connections, program controlled communication, PLC link,
and modem communication. Note that the default setting is MEWTOCOL-COM Master/Slave.

12.4.3 Checking and Changing System Registers

1.

Pl ¢ Procedure
3.—

1. Double-click "PLC" in the navigator
2. Double-click "System Registers"

3. To change a value, write the new value into the system register table

@

4. Online — Online mode or

5. Online » Download Program Code and PLC Configuration

This downloads the project and system registers.

To download system registers only:
6. Online —» PLC Configuration
7. Select “System Registers”

8. Choose [Download to PLC]

12.4.4 Table of System Registers

Memory size
No. Name Default Values

0 Sequence program area size 12/16/32 kwords® Fixed

2 Depending on PLC type (12k, 16k, or 32k type)

Hold on/off "

No. [Name Default |Values
Counter start address 1008 0-1024
Timer/Counter hold area start address 1008 Fixed/0-1024%
Internal relay hold area start address (in word units) 248 Fixed/0—256°

259



Appendix

No. [Name Default |Values
8 Data register hold area start address 120004) Fixed/0-32763%
32450
10 | Link relay hold area start address for PLC Link 0 (in word units) 64 Fixed/0—64?
11 Link relay hold area start address for PLC Link 1 (in word units) 128 Fixed/64-128%
12 | Link register hold area start address for PLC Link 0 128 Fixed/0-1287
13 | Link register hold area start address for PLC Link 1 256 Fixed/128—256%
Fixed or
14 Step ladder hold/non-hold Non-hold
Hold/Non-hold3)

1

2 Depending on PLC type (16k/32k type)

3 Depending on PLC type (Fixed for C10, C14, C16, C32, variable for T32, F32)

Act on Error

FPOR-T32: If the battery is empty and additional hold areas have been defined, the hold/non-hold operation
becomes unstable. The data value will become indefinite. It is cleared to 0 the next time the power is turned on.

No. [Name Default Values

4 DF-, P-function leading/falling edge detection Holds result Holds result/disregards result
20 Duplicate output Enable Fixed

23 1/O verification error Stop Stop/Continue

26 Operation error Stop Stop/Continue
Time-Out

No. | Name Default |Values

30 | Watchdog timer time-out 699.1ms Fixed

31 [ Multi-frame communication time 6500.0ms | 10.0-81900.0ms

32 lmg?l;tl\ée;lfjgfg;the communication functions based on F145, 10000.0ms | 10.0-81900.0ms

0.0-600.0ms
34 | Constant scan time 0.0ms 0.0: Normal scan
(non-constant)

PLC Link

No. [ Name Default | Values

46 |PLC Link 0 and 1 allocation setting Normal [ Normal/Reverse
47 | PLC link O - Highest station number in network 16 1-16

40 IIiDHLk((:anin#L(():; Link relays - Send/receive area - Number of words shared by all 0 0-64 words
42 | PLC link O - Link relays - Send area - Start sending from this word address 0-63

43 |[PLC link O - Link relays - Send area - Number of words to send 0-64 words
M IFi)nLkCecIjinPkLc():-s Link registers - Send/receive area - Number of words shared by all 0 0-128 words
44 | PLC link O - Link registers - Send area - Start sending from this word address 0-127

45 [ PLC link O - Link registers - Send area - Number of words to send 0-127 words
57 | PLClink 1 - Highest station number in network 16 1-16

50 |PLC link 1 - Link relays - Send/receive area - Number of words shared by all 0 0-64 words
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No. [ Name Default | Values
linked PLCs

52 |PLCIlink 1 - Link relays - Send area - Start sending from this word address 64 64-127

53 |PLClink 1 - Link relays - Send area - Number of words to send 0 0-64 words

51 F_’LC link 1 - Link registers - Send/receive area - Number of words shared by all 0 0-128 words
linked PLCs

54 | PLC link 1 - Link registers - Send area - Start sending from this word address 128 128-255

55 |PLClink 1 - Link registers - Send area - Number of words to send 0 0-127 words

High-Speed Counter, Pulse-Catch Input, Interrupt Input

No. Name Default | Values
e Two-phase input (X0, X1)
e Two-phase input (X0, X1), Reset input (X2)
e Incremental input (X0)
e Incremental input (X0), Reset input (X2)
e Decremental input (X0)
. e Decremental input (X0), Reset input (X2)
400 | High-speed counter: Channel 0 Unused _ )
e Incremental input (X0), Decremental input (X1)
e Incremental input (X0), Decremental input (X1), Reset
input (X2)
e Counter input (X0), Incremental/decremental control input
(X1)
e Counter input (X0), Incremental/decremental control input
(X1), Reset input (X2)
e Incremental input (X1)
. e Incremental input (X1), Reset input (X2)
400 | High-speed counter: Channel 1 Unused )
e Decremental input (X1)
e Decremental input (X1), Reset input (X2)
e Two-phase input (X3, X4)
e Two-phase input (X3, X4), Reset input (X5)
e Incremental input (X3)
e Incremental input (X3), Reset input (X5)
e Decremental input (X3)
) e Decremental input (X3), Reset input (X5)
400 | High-speed counter: Channel 2 Unused . )
e Incremental input (X3), Decremental input (X4)
e Incremental input (X3), Decremental input (X4), Reset
input (X5)
e Counter input (X3), Incremental/decremental control input
(X4)
e Counter input (X3), Incremental/decremental control input
(X4), Reset input X5)
e Incremental input (X4)
. e Incremental input (X4), Reset input (X5)
400 | High-speed counter: Channel 3 Unused

e Decremental input (X4)
e Decremental input (X4), Reset input (X5)
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No Name Default | Values
e Two-phase input (X6, X7)
e Incremental input (X6)
401 | High-speed counter: Channel 4 Unused |°* Decremental input (X6)
¢ Incremental input (X6), Decremental input (X7)
e Counter input (X6), Incremental/decremental control input
(X7)
e Incremental input (X7
401 | High-speed counter: Channel 5 Unused put (X7)
o Decremental input (X7)
e Pulse output (YO, Y1)
| . ch | e Pulse output (YO, Y1), Home input (X4)
402 Pulse output: Channel 0 Unused . .
(transistor types only) e Pulse output (YO, Y1), Home input (X4), Position control
trigger input (X0)
e PWM output (YO)
e Pulse output (Y2, Y3)
Pul iout: Ch 11 e Pulse output (Y2, Y3), Home input (X5)
ulse output: Channe ) -
402 (transistor types only) Unused |4 pulse output (Y2, Y3), Home input (X5), Position control
trigger input (X1)
o PWM output (Y2)
e Pulse output (Y4, Y5)
| . ch | e Pulse output (Y4, Y5), Home input (X6)
402 Pu se_output. Channel 2 Unused ) i
(transistor types only) e Pulse output (Y4, Y5), Home input (X6), Position control
trigger input (X2)
o PWM output (Y4)
e Pulse output (Y6, Y7)
Bul iout: Ch 13 o Pulse output (Y6, Y7), Home input (X7)
ulse output: Channe
402 (transistor types only) Unused |4 pulse output (Y6, Y7), Home input (X7), Position control
trigger input (X3)
e PWM output (Y6)
403 | Pulse catch input: X0 Disable | Disable/Enable
403 | Pulse catch input: X1 Disable | Disable/Enable
403 | Pulse catch input: X2 Disable | Disable/Enable
403 | Pulse catch input: X3 Disable | Disable/Enable
403 | Pulse catch input: X4 Disable [ Disable/Enable
403 | Pulse catch input: X5 Disable [ Disable/Enable
403 | Pulse catch input: X6 Disable [ Disable/Enable
403 | Pulse catch input: X7 Disable [ Disable/Enable
zggl Interrupt input: XO—Interrupt 0 Unused [ Rising edge/Falling edge/Rising and falling edge
zggl Interrupt input: X1—Interrupt 1 Unused [ Rising edge/Falling edge/Rising and falling edge
404/ . . . . . .
405 Interrupt input: X2—Interrupt 2 Unused [ Rising edge/Falling edge/Rising and falling edge
:gg/ Interrupt input: X3—Interrupt 3 Unused [ Rising edge/Falling edge/Rising and falling edge
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No. Name Default | Values
404/ . . . . - .
405 Interrupt input: X4—Interrupt 4 Unused [ Rising edge/Falling edge/Rising and falling edge
:gg/ Interrupt input: X5—Interrupt 5 Unused [ Rising edge/Falling edge/Rising and falling edge
Zgg/ Interrupt input: X6—Interrupt 6 Unused [ Rising edge/Falling edge/Rising and falling edge
Zgg/ Interrupt input: X7—Interrupt 7 Unused [ Rising edge/Falling edge/Rising and falling edge
== o If the same input has been set as high-speed counter input, pulse catch

input or interrupt input, the following order of precedence is effective:
High-speed counter — Pulse catch — Interrupt.

If reset input settings overlap for channel 0 and channel 1, the channel 1
setting takes precedence. If reset input settings overlap for channel 2
and channel 3, the channel 3 setting takes precedence.

The input modes two-phase, incremental/decremental, or
incremental/decremental control require a second channel. If channel 0,
2, or channel 4 has been set to one of these modes, the settings for
channel 1, 3, and 5, respectively, will be invalid.

The settings for pulse catch inputs and interrupt inputs can only be
specified in the system registers.

Transistor types (C16 and higher)

=

CPU outputs which have been specified as pulse output or PWM output
cannot be used as normal outputs.

Input numbers X4 to X7 can be used as home input of pulse output
channels 0 to 3. When using the home return function, always set the
home input. In this case, X4 to X7 cannot be used as high-speed
counter inputs.

The output numbers for the deviation counter clear signal, which can be
used with the home return function, are fixed for each channel.

For C16: Channel 0 = Y6, channel 1 = Y7

For C32/T32/F32: Channel 0 = Y8, channel 1 = Y9, channel 2 = YA,
channel 3=YB

If used for the deviation counter clear signal, these outputs are not
available as pulse outputs.
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Time Constants

No. Name Default Values
430 Time constant of input X0
430 Time constant of input X1
430 Time constant of input X2
430 Time constant of input X3
- - 0.1ms
431 Time constant of input X4
- - 0.5ms
431 Time constant of input X5
- - 1.0ms
431 Time constant of input X6 20
.0ms
431 Time constant of input X7
m - - 1.0ms 4.0ms
432 Time constant of input X8 8.0
1) . . .0oms
432 Time constant of input X9 16.0ms
432" Time constant of input XA 32.0ms
432" Time constant of input XB 64.0ms
433" Time constant of input XC
433" Time constant of input XD
433" Time constant of input XE
433" Time constant of input XF

1

32k types only

TOOL Port

No. [ Name Default Values

412 [ TOOL port - communication mode '\SAIE\\:ZTOCOL_COM MEWTOCOL-COM Slave/Program controlled

410 | TOOL port -station number 1 1-99

415 | TOOL port - baud rate 115200 baud é;ﬁ300/57600/38400/19200/9600/4800/2400

413 [ TOOL port - sending data length 8 bits 7 bits/8 bits

413 [ TOOL port -sending parity check With-Odd None/With-Odd/With-Even

413 [ TOOL port - sending stop bit 1 bit 1 bit/2 bits

413 [ TOOL port - sending start code No-STX NoO-STX/STX

413 | TOOL port - sending end CR CRICR+LF/ETX/None
code/reception done condition

420 | TOOL port- -receive buffer starting | 0-12312 (16k type)
address 0-32762 (32k type)

421 | TOOL port - receive buffer capacity |0 0-2048

412 [ TOOL port - modem connection Disable Disable/Enable

COM Port

No. | Name Default Values

412 COM port 1 - MEWTOCOL-COM MEWTOCOL-COM Master/Slave/Program
communication mode Master/Slave controlled/PLC Link/Modbus RTU Master/Slave

410 COM port 1 -station 1 1-99
number

415 | COM port 1 - baud rate” | 9600 baud 115200/57600/38400/19200/9600/4800/2400 baud
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No. | Name Default Values

413 |COMportl-sending g pyq 7 bits/8 bits
data length

413 | COM port 1 -sending With-Odd None/With-Odd/With-Even
parity check

413 |COMport1-sending |,y 1 bit/2 bits
stop bit

a13 |COMportl-sending |\, gry No-STX/STX
start code
COM port 1 - sending end

413 | code/reception done CR CR/CR+LF/ETX/None
condition”

416 | COM port 1- -receive 0 0-12312 (16K type)
buffer starting address 0-32762 (32K type)

M7 COM port 1 - receive 0 0-2048
buffer capacity

412 |COMport 1 - modem Disable Disable/Enable
connection

1)

For PLC Link, the communication format and baud rate settings are fixed:
Data length: 8 bits

Parity: Odd

Stop bit: 1 bit

End code: CR
Start code: No STX

Other system register settings will be ignored.
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12.5 Error Codes

12.5.1 Error Codes E1 to E8
Error Operation
Name of error status of Description and steps to take
code
PLC
E1 A program with a syntax error has been written.
(see Syntax error Stops
note) Change to PROG mode and correct the error.
Two or more operation results are output to the same relay. (This
E2 _ error also occurs if the same timer/counter number is being used.)
(see eDrl:Opllcated output Stops Change to PROG mode and correct the error.
note) This error is also detected during online editing. No changes will be
downloaded and operation will continue.
For instructions which must be used in a pair such as jump (JP and
E3 Not paired error Stops LBL), one instruction is either missing or in an incorrect position.
Change to PROG mode and correct the error.
An instruction has been written which does not agree with system
E4 Parameter register settings. For example, the timer/counter number setting in
(sete) mismatch error Stops a program does not agree with the timer/counter range setting.
note
Change to PROG mode and correct the error.
An instruction was written to the wrong program area (main
E5 program area or subprogram area)
(see Program area error | Stops Change to PROG mode and correct the error.
note) This error is also detected during online editing. No changes will be
downloaded and operation will continue.
E6 i The program stored in the PLC is too large to compile in the
(see f(l:J(IJIngfrloer Memory | stops program memory.
note) Change to PROG mode and correct the error.
In the program, high-level F and P instructions are triggered by the
same operation result. (While the execution condition is TRUE, F
E7 High-level instructions are executed in every scan. P instructions are
(see instruction type Stops executed only once, at the leading edge of the execution
note) |error condition.)
Correct the program so that the high-level instructions executed in
every scan and at the leading edge are triggered separately.
) There is an incorrect operand in an instruction which requires a
High-level specific combination of operands (for example, the operands must
E8 instruction operand | Stops all be of a certain type).

combination error

Change to PROG mode and correct the error.

*NOTE

In FPWIN Pro, these errors are detected by the compiler. Therefore, they are not

critical.
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12.5.2 Self-Diagnostic Error Codes

Error

Name of error
code

PLC

Operation
status of

Description and steps to take

E26 User's ROM error Stops

Probably a hardware problem. Please contact your
dealer.

E27 Unit installation error Stops

The number of installed units exceeds the limit. Turn
off the power supply and check the restrictions on
unit combinations.

E28 System register error Stops

Probably an error in the system registers. Check the
system register settings.

E30 Interrupt error O Stops

Probably a hardware problem. Please contact your
dealer.

E31 Interrupt error 1 Stops

An interrupt occurred without an interrupt request. A
hardware problem or error due to noise is possible.
Turn off the power and check the noise conditions.

E32 Interrupt error 2 Stops

An interrupt occurred without an interrupt request. A
hardware problem or error due to noise is possible.
Turn off the power and check the noise conditions.

There is no interrupt program for an interrupt which
occurred. Check the number of the interrupt program
and change it to agree with the interrupt request.

E34 I/O status error Stops

A faulty unit is installed. Replace the unit with a new
one.

E42 I/O unit verify error

Selectable

The connection condition of an 1/O unit has changed
compared to that at the time of power-up. Check the
error using sys_wVerifyErrorUnit_0_15 and locate
the faulty 1/0O unit. Set the operation status using
system register 23 to continue operation.

E45 Operation error

Selectable

Operation became impossible when a high-level
instruction was executed. The causes of calculation
errors vary depending on the instruction. Set the
operation status using system register 23 to continue
operation.

Self-diagnostic | E100- Stops
E100-E299 | error set by E199 P

F148 ERR

E200-E299 | Continues

The self-diagnostic error specified by the F148_ERR
instruction occurred. Take steps to clear the error
condition according to the specification you chose.

12.5.3 MEWTOCOL-COM Error Codes

=D Name Description
code
121 NACK error Link system error
122 WACK error
123 Unit no. overlap
124 Transmission format
error
125 Link unit hardware
error
126 Unit no. setting error
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control error

Error o
Name Description
code
127 No support error
128 No response error
129 Buffer closed error
130 Time-out error
Transmission
132 . .
impossible error
133 Communication stop
136 No destination error
138 Other communication
error
140 BCC error A transfer error occurred in the data received.
141 Format error A formatting error in the command received was detected.
142 No support error A non-supported command was received.
143 Multiple frames A different command was received when processing multiple frames.
procedure error
150 Link setting error A ngn-ex'|st|ng route nu_mper was_specmed. Verify the route number by
designating the transmission station.
151 Transmission time-out | Transmission to another device is not possible because the transmission buffer is
: error full.
152 Transmit disable error Ztrs;\smlssmn processing to another device is not possible (link unit runaway,
Processing of command received is not possible because of multiple frame
163 Busy error ; ) .
processing or because command being processed is congested.
160 Parameter error Content of specified parameter does not exist or cannot be used.
There was a mistake in the contact, data area, data number designation, size
161 Data error . - . h
designation, range, or format designation.
162 Registration over Operation was done when number of registrations was exceeded or when there
: error was no registration.
163 PC mode error PC command that cannot be processed was executed during RUN mode.
An abnormality occurred when loading RAM to ROM/IC memory card. There may
be a problem with the ROM or IC memory card. When loading, the specified
164 External memory contents exceeded the capacity. Write error occurs.
error ¢ ROM or IC memory card is not installed.
e ROM or IC memory card does not conform to specifications
A program or system register write operation was executed when the protect
165 Protect error mode (password setting or DIP switch, etc.) or ROM operation mode was being
used.
There was an error in the code format of the address data. Also, when exceeded
166 Address error . oy . . ] .
or insufficient address data, there was a mistake in the range designation.
167 No program error and | Cannot be read because there is no program in the program area or the memory
: no data error contains an error. Or, reading of non-registered data was attempted.
Rewrite during RUN When inputting with programming tool software, editing of an mstruct_lon (ED,
168 error SUB, RET, INT, IRET, SSTP, and STPE) that cannot perform a rewrite during
RUN is being attempted. Nothing is written to the CPU.
170 SIM over error Program area was exceeded during a program write process.
171 Exclusive access A command that cannot be processed was executed at the same time as a

command being processed.
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12.6 MEWTOCOL-COM Communication Commands

Command name Code | Description
RC Reads the on and off status of contacts.
(RCS) | - Specifies only one point.

Read contact area (RCP) | - Specifies multiple contacts.
(RCC) | - Specifies a range in word units.
wcC Turns contacts on and off.

. (WCS) | - Specifies only one point.

Write contact area (WCP) | - Specifies multiple contacts.
(WCC) | - Specifies a range in word units.

Read data area RD Reads the contents of a data area.

Write data area WD Writes data to a data area.

Read timer/counter set value area RS Reads the value set for a timer/counter.

Write timer/counter set value area WS Writes a timer/counter setting value.

aR::aad timer/counter elapsed value RK Reads the timer/counter elapsed value.

:\::;e timer/counter elapsed value WK Writes the timer/counter elapsed value.

Regl_ster or Reset contacts MC Registers the contact to be monitored.

monitored

Register or Reset data monitored MD Registers the data to be monitored.

Monitoring start MG Monitors a registered contact or data using MD and MC.

Preset contact area (fill command) sc Embeds the area of a specified range in a 16-point on and off
pattern.

Preset data area (fill command) SD Writes the same contents to the data area of a specified range.

Read system register RR Reads the contents of a system register.

Write system register WR Specifies the contents of a system register.

Read the status of PLC RT Reads the specifications of the PLC and error codes if an error
occurs.

Remote control RM Switches the operation mode of the PLC.

Abort AB Aborts communication.
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12.7 Data types

In Control FPWIN Pro, variable declarations require a data type. All data types conform to

IEC61131-3.

12.7.1 Elementary data types

character string

depending on PLC memory size

words for the
characters

Keyword Data type Range OB Initial value
memory
0 (FALSE) _
BOOL Boolean 1 bit 0
1 (TRUE)
Bit string of .
WORD length 16 0-65535 16 bits 0
DWORD Bit string of 0-4294967295 32 bits 0
length 32
INT Integer -32768-32,767 16 bits
DINT Double integer |-2147483648— 2147483647 32 bits
UINT Unsigned 0-65,535 16 bits 0
integer
UDINT Unsigned 0-4294967295 32 bits 0
double integer
-3.402823466*E38—
-1.175494351*E-38
REAL Real number 0.0 32 bits 0.0
+1.175494351*E-38—
+3.402823466*E38
, T#0s-T#327.67s 16 bits ¥
TIME Duration T T#0s
T#0s—T#21474836.47s 32 bits ¥
. DT#2001-01-01-00:00:00— . o
DATE_AND_TIME | Date and time DT#2099-12-31-23-59-59 32 bits DT#2001-01-01-00:00:00
DATE Date D#2001-01-01-D#2099-12-31 32 bits D#2001-01-01
TIME_OF_DAY Time of day TOD#00:00:00-TOD#23:59:59 32 bits TOD#00:00:00
2 words for the
STRING Variable-length | 1-32767 bytes (ASCII) head + (n+1)/2

Y Depending on PLC type

12.7.2 Generic data types

Generic data types are used internally by system functions and function blocks and cannot be
selected in user-defined POUs. Generic data types are identified by the prefix ANY.

*NOTE

Generic data types are not available in user-defined POUs.
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Hierarchy of generic data types

ANY

ANY_NUM REAL, ANY_INT
ANY_INT INT, DINT

UINT, UDINT
ANY16 WORD

INT, UINT
ANY32 DWORD

DINT, UDINT

DATE, TOD, DT
ANY_BIT BOOL

WORD, DWORD
ANY_DATE DATE, TOD, DT
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12.8 Hexadecimal/Binary/BCD

. . . BCD data
Decimal Hexadecimal Binary data (Binary Coded Decimal)
0 0000 0000 0000 0000 0000 0000 0000 0000 0000
1 0001 0000 0000 0000 0001 0000 0000 0000 0001
2 0002 0000 0000 0000 0010 0000 0000 0000 0010
3 0003 0000 0000 0000 0011 0000 0000 0000 0011
4 0004 0000 0000 0000 0100 0000 0000 0000 0100
5 0005 0000 0000 0000 0101 0000 0000 0000 0101
6 0006 0000 0000 0000 0110 0000 0000 0000 0110
7 0007 0000 0000 0000 0111 0000 0000 0000 0111
8 0008 0000 0000 0000 1000 0000 0000 0000 1000
9 0009 0000 0000 0000 1001 0000 0000 0000 1001
10 000A 0000 0000 0000 1010 0000 0000 0001 0000
1 000B 0000 0000 0000 1011 0000 0000 0001 0001
12 00oC 0000 0000 0000 1100 0000 0000 0001 0010
13 000D 0000 0000 0000 1101 0000 0000 0001 0011
14 000E 0000 0000 0000 1110 0000 0000 0001 0100
15 000F 0000 0000 0000 1111 0000 0000 0001 0101
16 0010 0000 0000 0001 0000 0000 0000 0001 0110
17 0011 0000 0000 0001 0001 0000 0000 0001 0111
18 0012 0000 0000 0001 0010 0000 0000 0001 1000
19 0013 0000 0000 0001 0011 0000 0000 0001 1001
20 0014 0000 0000 0001 0100 0000 0000 0010 0000
21 0015 0000 0000 0001 0101 0000 0000 0010 0001
22 0016 0000 0000 0001 0110 0000 0000 0010 0010
23 0017 0000 0000 0001 0111 0000 0000 0010 0011
24 0018 0000 0000 0001 1000 0000 0000 0010 0100
25 0019 0000 0000 0001 1001 0000 0000 0010 0101
26 001A 0000 0000 0001 1010 0000 0000 0010 0110
27 001B 0000 0000 0001 1011 0000 0000 0010 0111
28 oo1ic 0000 0000 0001 1100 0000 0000 0010 1000
29 001D 0000 0000 0001 1101 0000 0000 0010 1001
30 001E 0000 0000 0001 1110 0000 0000 0011 0000
31 001F 0000 0000 0001 1111 0000 0000 0011 0001
63 003F 0000 0000 0011 1111 0000 0000 0110 0011
255 00FF 0000 0000 1111 1111 0000 0010 0101 0101
9999 270F 0010 0111 0000 1111 1001 1001 1001 1001
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12.9 ASCII Codes

b7
b6 ojofo|o0|1]1 1
b5 oflof|1]1]o0]o0 1
| b4 ol 1]|0]|1]0]1 1

ASCII Most significant digi
b7 [bs | bs [ bsy | bg | bp [ by | bo |HEX code

0| 1| 2|3]|4]|G5 7
0 0 0 0 o INUL |DEL [spAcE 0 | @ p p
0|l 0] 0|1 1 ISOH |DC1 | 1 1 |A|Q q
ol ol 11lo > |sTX |Dbc2 2 | B r
0|0 1]1 3 JETX[DC3| # | 3 | C | S s
ol1]|0]oO0 ~ 4 |IEOT DC4| $ | 4 | D | T t
o101 %” 5 [ENQ INAK] % | 5 | E | U u
0 1 1 0 g 6 JACK |SYN | & 6 F vV Vi
0| 1|11 % 7 [BEL |ETB 716 |wW w
1 0 0 0 % 8 | BS |CAN| ( 8 H X X
10|01 - 9 [HT |[EM | )y | 9 | I | Y y
1 0 1 0 A | LF |SUB | « J Z z
10|11 BRVI[ESC| + | ; | K | [ {
1l1]o0]o cFF(Fs | . [ <|L |\ !
10 1]0]|1 DICR[GS | - | = | M| ] }
111|110 g |sO |Rs S| N| A -
11|11 Fls [us| /7|2 |0 _ DEL
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