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Safety Precautions

Observe the following notices to ensure personal safety or to prevent accidents.

To ensure that you use this product correctly, read this User’s Manual thoroughly before use.
Make sure that you fully understand the product and information on safety.

This manual uses two safety flags to indicate different levels of danger.

WARNING

If critical situations that could lead to user’s death or serious injury is assumed by
mishandling of the product.

-Always take precautions to ensure the overall safety of your system, so that the whole
system remains safe in the event of failure of this product or other external factor.

-Do not use this product in areas with inflammable gas. It could lead to an explosion.
-Exposing this product to excessive heat or open flames could cause damage to the lithium
battery or other electronic parts.

-Battery may explode if mistreated. Do not recharge, disassemble or dispose of fire.

CAUTION

If critical situations that could lead to user’s injury or only property damage is
assumed by mishandling of the product.

-To prevent excessive exothermic heat or smoke generation, use this product at the values
less than the maximum of the characteristics and performance that are assured in these
specifications.

-Do not dismantle or remodel the product. It could cause excessive exothermic heat or smoke
generation.

-Do not touch the terminal while turning on electricity. It could lead to an electric shock.

-Use the external devices to function the emergency stop and interlock circuit.

-Connect the wires or connectors securely.

The loose connection could cause excessive exothermic heat or smoke generation.

-Do not allow foreign matters such as liquid, flammable materials, metals to go into the inside
of the product. It could cause excessive exothermic heat or smoke generation.

-Do not undertake construction (such as connection and disconnection) while the power
supply is on. It could lead to an electric shock.

Copyright / Trademarks

-This manual and its contents are copyrighted.
-You may not copy this manual, in whole or part, without written consent of Panasonic Electric
Works SUNX Co., Ltd.
-Windows is a registered trademark of Microsoft Corporation in the United States and other
countries.
-All other company names and product names are trademarks or registered trademarks of
their respective owners.
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Before You Start

Operating environment (Use the unit within the range of the general specifications when

installing)

* Ambient temperature: 0 to +55°C

* Ambient humidity: 10 to 95 % RH (at 25 °C, non-condensing)

* For use in pollution Degree 2 environment.

* Do not use the unit in the following environments.

- Direct sunlight

- Sudden temperature changes causing condensation.

- Inflammable or corrosive gas.

- Excessive airborne dust, metal particles or saline matter.

- 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.(100 mm or more)

Static electricity

- Do not touch connector pins directly to prevent static electricity from causing damage.

- Always rid yourself of any static electricity before handling this product.

Power supply

- Use a power supply wire that is twisted.

- The unit has sufficient noise immunity against the noise generated on the power line. However, it is
recommended to take measures for reducing noise such as using an isolating transformer before
supplying the power.

- Allocate an independent wiring for each power supplying line, input/output device and operating device.

- If using a power supply without a protective circuit, power should be supplied through a protective
element such as fuse. If an incorrect voltage is directly applied, the internal circuit may be damaged or
destroyed.

- Be sure to supply power to a control and an expansion unit from a single power supply. Turning on/off
of the power of all the units must be conducted simultaneously.

Power supply sequence

- Have the power supply sequence such that the power supply of the control unit turns off before the
power supply for input and output. If the input/output power supply is turned off before the control unit,
or if the control unit is not shut off momentarily, the controller detects change of input level, and might
conduct 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.

- When performing installation, check to make sure that there are no scraps of wiring, particularly
conductive fragments, adhering to the unit.

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

- Sufficiently tighten the installation screws and terminal screws.

- Set the mode selector to PROG. mode.

Before entering a program

Be sure to perform a program clear operation before entering a program. Refer to the respective tool

software manuals for the details of the operation procedure. (Tool software: FPWIN Pro, FPWIN GR)

Request concerning program storage

To prevent the accidental loss of programs, the user should consider the following measures.

- Drafting of documents

To avoid accidentally losing programs, destroying files, or overwriting the contents of files, documents

should be printed out and then saved.

- 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. When specifying the password, note it in the specifications
manual or in another safe location in case it is forgotten at some point.




Programming Tool Restrictions

Restrictions on usable programming tools depending on the units.

Type of programming tool

Type of unit

Windows software

FPWIN GR Ver.2

Used
(Ver.2.80 or later)

FPWIN GR Ver.1

Not used

Windows software
Conforms to IEC61131-3

FPWIN Pro Ver.6

Used
(Ver.6.10 or later)

AFP1113Vv2 Not used
AFP1114V2
AFP1113 Not used
Handy programming unit AFP1114
(Discontinued product) AFP1111A
AFP1112A
AFP1111 Not used
AFP1112
FP memory loader AFP8670 Used
AFP8671 (Ver.2.0 or later)

EF
Note:

- In case of using FPWIN GR Ver.1, please purchase upgrade model FPWIN GR Ver.2.

- FPWIN GR Ver.2 can be upgraded free of charge at our web site.
- FPWIN Pro Ver.6 can be upgraded free of charge at our web site.
- The handy programming unit cannot be used.

Do not download any programs for other units such as FP1 to the FPOR using the handy programming

unit.

http://panasonic-denko.co.jp/ac/e/dl/software-list/patch/plc.jsp
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When Using FPO Programs

The programs used on the existing FPO can be used on the FPOR in the following 2 cases.

1. Using the programs in the FPOR specifications.
It enables to make maximum use of the performance and functions of the FPOR.

2. Using the programs in the same specifications as the FPO.
It enables to execute the programs in the same specifications as the FPO (FPO compatibility mode).

The points to take care when using the FP0O programs on the FPOR are described below in the above 2
cases.

- When using the programs in the FPOR specifications

- When using the programs in the same specifications as the FPO

When using the programs in the FPOR specifications.
As the FPO programs cannot be used as they are, it is required to change the following 3 items for the
FPO programs before downloading the programs into the FPOR.

1. Change in the model setting
Change the model for the FPO programs to the one for the FPOR with a tool software.

2. Resetting of system registers
As the system registers will be initialized once the model setting is changed, reset the system registers if
necessary.

3. Modification of the programs
Depending on programs, they should be changed according to the specifications of FPOR.

Vil



Differences between specifications of FPO and FPOR effecting program change

Changein As the size of the data area and the settings of hold and non-hold areas changes,
data areas check if the address of the used data memory is correct. The area that has been used
as a hold area might be a non-hold area.

Change in The following instructions that are supported on the FPO cannot be used. Replace
supported them with the instructions for the FPOR based on the following description.

instructions | [FPO] [FPOR]

F144(TRNS) instruction F159(MTRN) instruction

F168(SPD1) instruction F171(SPDH), F177(HOME) instructions
F169(PLS) instruction F172 (PLSH) instruction

F170(PWM) instruction F173(PWMH) instruction

il

As for the following instructions, the specifications change. Modify the programs in
accordance with the specifications after the change.

[FPO] [FPOR]
F12(ICRD) instruction
Unit of read: 64 words —  Unit of read: 2048 words
P13(PICWT) instruction
Unit of write: 64 words —  Unit of write: 2048 words
Changein The addresses of the following special internal relays are changed.
special High-speed counter control flag
internal [FPO] [FPOR]
relays R903A: For CHO — R9110 : For CHO
R903B: For CH1 — R9111: For CH1
R903C: For CH2 — R9112 : For CH2
R903D: For CH3 — R9113: For CH3

Changein The contents of the following special data registers are changed.

special data [FPO] [FPOR]

registers DT9052(DT90052) DT90052
:High-speed counter control flag :High-speed counter control flag
As each 4 bits of the control code for all 4 As the areas to write the channel
channels are allocated, write the control code numbers to be changed and the
in the area of the corresponding channel. control codes are separated, write the

corresponding channel numbers and

control codes.

bit1s 12 11 87 0 bit15 12 11 a7 4 ]

4
orecosz [ | [ LT T T TTTTTTTT] oerscos2 TTTTTTTTTTTITTT]
— (S — — —

Forch3 Forch2 Forch1 ForchQ ch specification area Control code

Control codes for each ch

The addresses of the following special data registers are changed.
Elapsed value of high-speed counter CHO to

CH3 [FPOR]

[FPO] — DT90300-DT90301
DT9044(DT90044)-DT9045(DT90045) — DT90304-DT90305
DT9048(DT90048)-DT9049(DT90049) — DT90308-DT90309
DT9104(DT90104)-DT9105(DT90105) — DT90312-DT90313

DT9108(DT90108)-DT9109(DT90109)
Target value of high-speed counter CHO to

CH3

[FPO] [FPOR]
DT9046(DT90046)-DT9047(DT90047) — DT90302-DT90303
DT9050(DT90050)-DT9051(DT90051) — DT90306-DT90307
DT9106(DT90106)-DT9107(DT90107) — DT90310-DT90311
DT9110(DT90110)-DT9111(DT90111) — DT90314-DT90315

Note) The numbers in parentheses are for FP0-T32.
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When using the FPOR in the same specifications as FPO

The FPOR supports an operation mode "FPO compatibility mode". Using this mode enables to use the
programs of the FPO as they are.

In the FPO compatibility mode, the programs except some programs can operate with the same

specifications as the FPO.
Note:

The FPO compatibility mode is not available for the F32 type.

The speed of arithmetic processing in the FPO compatibility mode is the same as the FPOR, so the
timing for processing the program may differ from the original timing for the FPO program.

If you want to execute the program in the condition close to the original timing, set a constant scan or
insert a program that does not affect the external operation to adjust the timing.

How to use FPO compatibility mode

Download the programs uploaded from the FPO or the programs that the model code is created as the
FPO, using an applicable programming tool for the FPOR A confirmation message will be shown on the
tool, and the mode will be automatically changed to the FPO compatibility mode.

Tools supporting FPO compatibility mode
FPWIN GR Ver. 2.80 or later/FPWIN Pro Ver.6.10 or later

Restrictions on switching to FPO compatibility mode
For downloading the FPO programs to the FPOR in the FPO compatibility mode, the model setting for the
FPO programs should match the model type of the FPOR as the table below.

Model setting for FPO program Applicable FPOR model
C10 C10RM, C10RS, C10CRM, C10CRS
Cl4 C14RM, C14RS, C14CRM, C14CRS
C16 C16T, C16P, C16CT, C16CP
C32 C32T, C32P, C32CT, C32CP
T32 T32T, T32P, T32CT, T32CP




Differences between the specifications of FPO compatibility mode and FPO
Basically, the FPO programs do not need to be modified to activate the FPO programs in the FPO

compatibility mode, however, as for the following items, the specifications are different. Check the
contents, and change the programs if necessary.

1. P13(PICWT) instruction specifications - EEPROM(FROM) write instruction
The execution time of this instruction differs. Depending on the number of write blocks, the execution
time may be longer or shorter.

No. of write blocks (No. of words) FPO FPO compatibility mode
1 block (64 words) Approx. 5ms Approx. 100ms
2 blocks (128 words) Approx. 10ms Approx. 100ms
4 blocks (256 words) Approx. 20ms Approx. 100ms
8 blocks (512 words) Approx. 40ms Approx. 100ms
16 blocks (1024 words) Approx. 80ms Approx. 100ms
32 blocks (2048 words) Approx. 160ms Approx. 100ms
33 blocks (2112 words) Approx. 165ms Approx. 200ms
41 blocks (2624 words) Approx. 205ms Approx. 200ms
64 blocks (4096 words) Approx. 320ms Approx. 200ms
96 blocks (6144 words) Approx. 480ms Approx. 300ms
256 blocks (16320 words) Approx. 800ms Approx. 800ms

@F170(PWM) instruction specifications - PWM output instruction
The settable frequencies differ. Especially, the setting for the low frequency band cannot be specified.

Setting FPO FPO compatibility mode
Frequency (Hz) Cycle (ms) Frequency (Hz) Cycle (ms)

H11 1000 1.0 1000 1
H12 714 1.4 750 1.3
H13 500 2.0 500 2
H14 400 2.5 400 2.5
H15 200 5.0 200 5
H16 100 10.0 100 10

HO 38 26.3 40 25

H1 19 52.6 20 50

H2 9.5 105.3 10 100

H3 4.8 208.3 6 166.7

H4 2.4 416.7

H5 1.2 833.3 .

. pleoid

H7 0.3 3333.3

H8 0.15 6666.7




3. Data size of elapsed value and target value of pulse output and high-speed counter
The data size is changed.

FPO: 24 bits

FPO compatibility mode: 32 bits

4. F144(TRNS) instruction specifications - Serial data communication
The following 2 items in the specifications for sending data are changed.
1)Processing of starting data of send buffer

FPO: Stores the number of unsent bytes every one-byte transmission.

FPO compatibility mode: Stores 0 after the completion of all data transmission.

2)Restriction on the number of sent bytes
FPO: No restriction
FPO compatibility mode: 2048 bytes

5. F169(PLS) instruction specifications - Pulse output (JOG operation)
The following 2 items in the specifications are changed.
1)"Operation mode and direction output” setting process
FPO: "00: No counting mode" is selectable.
FPO compatibility mode: "00: No counting mode" is not selectable.
Performs the same operation as the one when specifying "10: Incremental counting mode with not
direction output".

2)Pulse width specification
FPO: It is possible to set the fixed pulse width (80us) or duty ratio.
FPO compatibility mode: The settings are invalid and the duty ratio of pulse width is fixed at 25%.

6. F168(SPD1) instruction specifications - Positioning control (Home return)

The specifications during pulse output are changed.

FPO : The elapsed value during home return is not fixed. It becomes zero when home return is done.
FPO compatibility mode: The elapsed value is counted even during the home return operation. It
becomes zero when home return is done.

7. Real number calculation process
As the accuracy of real number calculation has been improved, the calculation result in the FPO
compatibility mode may differ from the result in the existing FPO program.

8. Process when a secondary battery is out of charge (T32 type only)

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 data memory will be unstable.

FPO compatibility mode: The value in the hold area of data memory will be cleared to 0.
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Chapter 1

Functions and Restrictions of the Unit




1.1 Unit Types

1.1.1 FPOR Control Units

Specifications
Program Power . COM
Type capacity No. _of l[e} supply Input Output Connecti port Product No.
points ontype
voltage
. Terminal
16k 10paints 24V 24VDC | Relayoutput | block - AFPORCIORS
st (Input: 6 points/ DC common | 2A Molex
s Output: 4 points) = — AFPORC10RM
c10 connector
10 points Terminal RS232C | AFPORC10CRS
16k P . ] 24V 24V DC Relay output: block RS485 AFPORC10MRS
st (Input. 6 points/ DC common | 2A Mole
eps Output: 4 points) * % RS232C | AFPORC10CRM
connector
. Terminal
16K 1dponts 24V 24/DC | Relayoutput: | block - AFPORCIARS
st (Input. 8 points/ DC common | 2A Molex
s Output: 6 points) = — AFPORC14RM
cla connector
14 points Terminal RS232C | AFPORC14CRS
16k P . ] 24V 24V DC Relay output: block RS485 AFPORC14MRS
st (Input. 8 points/ DC common | 2A Mole
s Output: 6 points) = % RS232C | AFPORC14CRM
connector
Transistor
! output: (NPN) — AFPORC16T
16k 16 points ( 24V 24/DC | 02A MIL
(Input: 8 points/ -
steps Output: 8 points) DC +common | Transistor connector
utput: 8 p output; (PNP) — AFPORC16P
0.2A
Transistor
output: (NPN) RS232C | AFPORC16CT
0.2A MIL
c16 Transistor connector
16 points output: (PNP) RS232C | AFPORC16CP
16k panis 24V 24/DC | 02A
(Input: 8 points/ -
steps Output: 8 poits) DC +common | Transistor
-op output: (NPN) RS485 | AFPORCI16MT
0.2A MIL
Transistor connector
output; (PNP) RS485 | AFPORC16MP
0.2A
Transistor
32 points output: (NPN) — AFPORC32T
32 (Input: 16 points/ | 24V 24V DC 0.2A MIL
steps Output: 16 DC +common | Transistor connector
points) output; (PNP) — AFPORC32P
0.2A
Transistor
output: (NPN) RS232C | AFPORC32CT
0.2A MIL
c32 Transistor connector
22 paints output: (PNP) RS232C | AFPORC32CP
32k ponss 24V 24/DC | 02A
(Input: 16 points/ -
steps Output: 16 point) DC +common | Transistor
0P output: (NPN) RS485 | AFPORC32MT
0.2A MIL
Transistor connector
output; (PNP) RS485 | AFPORC32MP
0.2A
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T32

32k
steps

32 points

(Input: 16 points/
Output: 16
points)

24V
DC

24V DC
+common

Transistor
output: (NPN)
0.2A

Transistor
output: (PNP)
0.2A

MIL
connector

RS232C

AFPORT32CT

RS232C

AFPORT32CP

Transistor
output: (NPN)
0.2A

Transistor
output: (PNP)
0.2A

MIL
connector

RS485

AFPORT32MT

RS485

AFPORT32MP

F32

32k
steps

32 points

(Input: 16 points/
Output: 16
points)

24V
DC

24V DC
+common

Transistor
output: (NPN)
0.2A

Transistor
output: (PNP)
0.2A

MIL
connector

RS232C

AFPORF32CT

RS232C

AFPORF32CP

Transistor
output: (NPN)
0.2A

Transistor
output: (PNP)
0.2A

MIL
connector

RS485

AFPORF32MT

RS485

AFPORF32MP
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FPO Expansion Units

Specifications
Product . Power Connection Product No.
name No. of /O points supply Input Output o
voltage P
8 points . i 24V DC i MIL AFPORESX
(Input: 8 points) +common connector
! Terminal
8paints 24v | 24vDC | Relayoutput: | block AFPOREBRS
(Input: 4 points,
! DC tcommon | 2A Molex
Output: 4 points) AFPORESRM
FPOR-ES connector
i 8 points 24v Relay output: Terminal
E; -
Uﬁms'm (Output: 8 paints) DC 2A block AFPOREBYRS
8 points Transistor MIL
P ! - - output: (NPN) AFPORESYT
(Output: 8 points) connector
0.3A
! Transistor
8 points ! - - output: (PNP) MIL AFPORESYP
(Output: 8 points) connector
0.3A
16 points . i 24V DC i MIL AFPORE16X
(Input: 16 points) +common connector
Terminal
i AFPORE16RS
16 paints ! 24V 24V DC Relay output: block
(Input: 8 points,
i DC +common | 2A Molex
Output: 8 points) AFPORE16RM
connector
16 points Transistor
(Input: 8 points, - 24VDC output: (NPN) MIL AFPORE16T
FPOR-E16 ) +common connector
Expansion Output: 8 points) 0.3A
; 16 points Transistor
it
wn (Input: 8 points, - 24VDC output: (PNP) MIL AFPORE16P
) +common connector
Output: 8 points) 0.3A
! Transistor
16 points ! - - output: (NPN) MIL AFPORE16YT
(Output: 16 points) connector
0.3A
! Transistor
16 points ) - - output: (PNP) MIL AFPORE16YP
(Output: 16 points) connector
0.3A
32 points Transistor
(Input: 16 points, | - 24vDeC output: (NPN) MIL AFPORE32T
FPOR-E32 ) +common connector
) Output: 16 paints) 0.3A
Expansion 32 points Transistor
unit P _ 24V DC _ MIL
(Input: 16 points, - common output: (PNP) connector AFPORE32P
Output: 16 paints) - 0.3A
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1.1.2 Intelligent Units

HTML pages.

Product name Specifications Part No. Product Exclusive
No. manual
<Input specifications>
No. of channels: 2 channels
Input range: Voltage: 0to 5V,
-10~+10V (Resolution: 1/4000)
FPO Analog I/O unit Current: 0 to 20 mA (Resolution: 1/4000) FPO-A21 AFP0480 | ARCT1F390
<Output specifications>
No. of channels: 1 channel
Output range: Voltage: -10 to +10 V (Resolution: 1/4000)
Current: 0 to 20 mA (Resolution: 1/4000)
<Input specffications>
No. of channels: 8 channels
FPOA/D Converter
' v Input range: Voltage: 0to 5 V, -10 to +10V, -100 to 100 mV FPO-A80 AFP0O401 | ARCT1F321
unit .
(Resolution: 1/4000)
Current: 0 to 20 mA (Resolution: 1/4000)
FPO Thermocouple K, J, T, R thermocouples, resolution: 0.1°C FPO-TC4 AFP0420 ARCTLF366
unit K, J, T, R thermocouples, resolution: 0.1°C FPO-TC8 AFP0421
FPORTD
(Resistance- P00, PIODONI000 FPO-RTD6 | AFPO430 | ARCTLF445
temperature detector) | Resolution: 0.1°C/0.01°C (Switch type)
unit
<Output specifications>
. FPO-AO4V | AFP04121
FPO D/A Converter No. of channels: 4 channels
it Output range: (Voltage output type): -10to +10 V ARCT1F382
(Resolution: 1/4000) FPO-A04I AFP04123
(Current output type): 4 to 20 mA (Resolution: 1/4000)
1.1.3 Link Units
Power
Product Exclusive
Prod ificati .
uct name Specifications supply Part No No. manual
voltage
This unit is for making the FPO function as a slave
unit of the CC-Link.
FPO CC-.Llnk iny one unitcan be connect.ed tothe furthest oavpe | Frocels | ArPo7aas | ARCTIF380
Slave unit right edge of the FPO expansion bus.
Note) Accuracy will change if an FPO
thermocouple unit is used at the same time.
This is a link unit designed to make the FPO
FPO I/O Link Unit function as a slave unitto MEWNET-F (remote /O | 24vDC | FPO-IOL AFPQ732 This manual
system).
C-NET Adapter Thisis an RS@S adapter designed tg allow use of
S2type the computer link function for connecting to a host AFP15402
. computer via C-NET. It comes with a 30 cm FPO
(for FPO side) . .
tool port cable. A power supply is not required. ARCT1F9%
This is an RS485 adapter designed to allow use of | 100 to AFPS536
C-NET Adapter the computer link function for connecting to a 240V AC
(for computer side) | network-connected PLC via C-NET from a hast
24VDC | - AFP8532
computer.
Connected with FP series PLCs, it conducts Ethernet
FP Web-Server2 '
unit communication, sends e-mail, and displays the PLC data on FP-WEB2 | AFP0611 ARCT1F446
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1.1.4 Power Supply Unit

Product name

Specifications Part No. Product No.

FPO Power supply unit

Input voltage: 100 to 240 VAC Free input
Output capacity: 0.7A, 24V DC

FPO-PSA4 AFP0634

1.1.5 Options and Repair Parts

Product name Specifications Product No.
Data clear type AFP8670
FP Memory loader
Data hold type AFP8671
Terminal screwdriver Relay output type. Necessary when wiring terminal blocks (Phoenix). AFP0806
Molex connector pressure Necessary when wiring relay output type and Molex connectors. AFPOSOS
contact tool (MOLEX: 57189-5000)
Multi-wire connector . .
Necessary when wiring transistor output type connectors. AXY52000FP
pressure contact tool
FPO Slim type mountin Mounting plate for mounting control unit or expansion unit on a panel
P 9 g p 9 ® P AFP0803(10-pack)
plate vertically.
FPO Flat type mounting plate | Mounting plate for mounting Control unit on a panel horizontally. AFP0804 (10-pack)
Relay output Molex type /O Loose-wiring cable (9 leads) AW G20, with Molex socket Length: 1 m | AFP0551(2 cable sef)
cable attached at one end, 0.5mn?’, 1 set: 2 cables (blue white) | Length:3m | AFP0553(2 cable set)
Transistor output type I/O Loose-wiring cable (10 leads) AW G22, with connector Length: 1m | AFP0521 (2 cable sef)
cable attached at one end,0.3mm”* 1 set: 2 cables (blue white) Length: 3m | AFP0523(2 cable set)
Terminal socket Attaches to relay output and terminal block type. Maintenance parts AFP0802(2 cable set)
Molex socket Attaches to relay output and Molex connector type. Maintenance parts AFP0801(2 cable set)
Wire-press socket Attaches to transistor output type. Maintenance parts AFP0807(2 cable set)
FPO Power supply cable Attaches to FPO various units. Maintenance parts Length: 1m AFP0581(1-pack)
FPOR/FPZ Power supply L
cable Attaches to FPOR control unit. Maintenance parts. Length: 1m AFPGB805 (1-pack)
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1.2 Restrictions on Unit Combination

Contorol unit

Expansion
unit 1

1
s
|

=

Expansion
unit 2

Expansion
unit 3

(Maximum possible
expansion is with a
total of three untis)

Up to three expansion units can be added on the right of the FPOR, these expansion units being either
expansion units or intelligent units.
A combination of relay output and transistor output types is also possible.

Controllable I/O points

Type of No. of I/O points when | When the expansion unit | When the expansion unit
control unit using control unit is the same output type [is atransistor output type
C10 10 points Max. 58 points Max. 106 points
C14 14 points Max. 62 points Max. 110 points
C16 16 points Max. 112 points Max. 112 points
C32
T32 32 points Max. 128 points Max. 128 points
F32

Note:

- Install the FPO thermocouple unit on the right side of all other expansion units.
-Ifitis installed on the left side, the total precision will deteriorate.
- Install the FPO CC-Link slave unit on the right side of all other expansion units. There is no expansion

connector on the right side.

- Install the FPO RTD unit on the right side of all other expansion units.
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1.3 Programming Tools

1.3.1 Required Tools for Programming

1.Programming tool software

- The tool software can also be used with the FP
series.

-"FPWIN GR Ver.2" or "FPWIN Pro Ver.6" Windows
software is used with FPOR.
FP Programmer cannot be used.

2.PC connection cable

- A commercial USB cable (A: mini B type) is used for
the connection.

- A cable for connecting a PC (Mini-DIN 5-pin, D-sub 9-
pin) can be also used for the connection.

@

Computer |

(2)PC connection cable

Programming
tool software

L

1.3.2 Software Environment and Suitable Cable

Standard ladder diagram tool software FPWIN GR Ver.2

(OF] . :
T f softwar . Har k t Pr t No.
ype of software (Operating system) ard disk capacity oduct No
Full type AFPS10520
Windows®98
FPWIN GR Ver.2 Windows®ME
English-language [Small type Windows®2000 40MB or more AFPS11520
menu Windows®XP
Windows Vista®
Upgrade version AFPS10520R
Notel) Ver.1.1 must be installed to install the upgrade version.
Note2) Ver.2.0 can be upgraded to Ver.2.1 or later free of charge at our web site
http://panasonic-denko.co.jp/ac/e/dl/software-list/patch/plc.jsp
Use the latest version.
Note3) The small type can be used only for each series of FP-e, FPZ, FP0 and FP-X.
Conforms to IEC61131-3 programming tool software FPWIN Pro Ver.6
Type of software OS (Operating system) Hard disk capacity Product No.
. Windows®2000
El F;V\ﬂg :ﬁ;’:{:ﬁ English- |\ Vindows@xp 100MB or more AFPS50560
guag Windows Vista®

Notel) The small type and upgrade version is not available for Ver.6.
Note2) Ver.6.0 can be upgraded to Ver.6.1 or later free of charge at our web site
(http://www.panasonic-electric-works.com/peweu/en/html/22164.php).

Use the latest version.
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Type of computer and suitable cable

For the connection between a personal computer (RS232C) and the control unit (RS232C)

D-sub connector cable

Ao PLC side connector Specifications Product No.
connector
D-sub 9-in Female-Mini DIN round 5-pin L type (3 m) AFC8503
P Female-Mini DIN round 5-pin Straight type (3 m) |AFC8503S

Note) A USB/RS232C conversion cable is necessary to connect with a personal computer without a

serial port using a PC connection cable.

For the connection between a personal computer (USB) and the control unit (USB)

USB cable

Use a commercial cable.
Cable type Length
USB 2.0 cable (A: miniB) Max. 5 m

Note) Windows®2000 or later OS is required for the communication with a USB.

e W

USB A type (Male) - USB miniB type (5-pin, Male)
(PLC side)

(PC side)

T |
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Chapter 2

Specifications and Functions of
Control Unit




2.1 Part Names and Functions

2.1.1 Part Names and Functions

c10/C14
(Terminal block type)

C10/C14 Common to all control units
(Connector type) N
an
- _FMT%‘MIE )
o— | [“‘ H o e —®
sl &l —® h
e—8 2] L
A I
[S 3 —®
A El o,

nnnn® '—{13

®
i

!
O

1
@ an

C32/T32/F32

=)o %

® Operation monitor LEDs
These LEDs display the current operation status of PLC such as RUN/STOP and ERROR/ALARM.

LED LED and operation status
Lights: In the RUN mode - The program is being executed.
RUN (Green) Flashes: The forced input/output is being executed in the RUN mode. (The RUN and
PROG. LEDs flash alternately.)
Lights: Inthe PROG. mode - The operation has stopped.
PROG. (Green) The forced input/output is being executed in the PROG. mode.
Flashes: The forced input/output is being executed in the RUN mode. (The RUN and
PROG. LEDs flash alternately.)
Flashes An error is detected during the self-diagnostic function. (ERROR)
ERROR/ALARM [ -
(Red) Lights A hardware error occurs, or operation slows because of the program, and

the watchdog timer is activated. (ALARM)
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(2) RUN/PROG. mode switch
This switch is used to change the operation mode of PLC.

Switch Operation mode

RUN (Position: Up) RUN mode :The program is executed and the operation begins.

PROG. (Position: Down) [PROG. mode :The operation stops. In this mode, programming can be
done using a tool software.

- Switching between RUN and STOP can be also performed by the remote operation from a
programming tool.

- When performing remote switching from the programming tool, the setting of the mode switch and the
actual mode of operation may differ. Verify the mode with the status indicator LED.

- Restart the power supply to operate in the mode set with the RUN/PROG. mode switch.

(2) USB connector (Mini-USB B type (5-pin))
This connector is used to connect a programming tool.
A commercial USB cable (USB2.0 cable (A: miniB)) can be used.

() Tool port (RS232C)
This connector is used to connect a programming tool.
A commercial mini-DIN 5-pin connector is used for the tool port on the control unit.

Pin No. |Signal name Abbreviation |Signal direction
1 Signal Ground SG -
2 Send Data SD Unit — External device
3 Receive Data RD Unit < External device
4 (Not used) - -
5 +5V +5V Unit — External device

- The followings are the default settings when the unit is shipped from the factory. The system register
should be used to change these.

Baud rate 9600bps
Char. Bit 8 bits
Parity check  Odd parity
Stop bit 1 bit

Note) The unit number of the tool port should be set by the system register.
() Input connector
() Input status LEDs
(7) Output connector
(8) Output indicator LEDs

(2JPower supply connector (24 V DC)
Supply 24 V DC. It is connected using the power supply cable (AFPG805) supplied with the unit.

(1) COM port (RS232C or RS485)
Communication interface for connection with an external device such as a programmable display.

(i) expansion hook
This hook is used to secure expansion units. The hook on the right side is also used for installation on
the flat-type mounting plate (AFP0804).

) Right-side connector for FPO expansion
This is used to connect the FPO—cum-FPZX expansion unit installed on the right side of control unit to the
internal circuit. (The connector is located under the seal.)

(9 DIN hook
This hook enables the unit to attach to a rail at a touch. It is also used to install the unit on the slim type
mounting plate (AFP0803).
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2.2 Input and Output Specifications

2.2.1 Input Specifications

Input specifications (for all types)

Item Description
Insulation method Optical coupler
Rated input voltage 24V DC
operating voltage range 21.6 VDCto026.4V DC
Rated input current Approx. 2.6 mA

For C10: 6 points/common

For C14, C16: 8 points/common

Output points per common For C32, T32, F32: 16 points/common

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

Min. on voltage/Min. on current 19.2 V DC/2 mA

Max. off voltage/Max. off current | 2.4 V DC/1.2 mA

Input impedance 9.1 kQ
20 ps or less
. OFF—ON Note) The input time constant can be set using system registers.
Response time
(0.1 ms to 64 ms)
ON—OFF Same as above
Operating mode indicator LED display

Note) This specification is applied when the rated input a voltage is 24 V DC and the temperature is 25°C.

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

[T32]
at24 Vv DC
1 N _atzs4voc

Number of atze.

points per

common

which are

simulta-

neous on

THT 55
Ambient Temperature (°C)

Circuit diagram

] 1

LM |

] 1

: P Py f:) xn
|2 | :

s - R2 !

1 E :

- I R1

. . o WW—(0 COM

R1=9.1kQ R2=1kQ




2.2.2 Output Specifications

Transistor output specifications

Description
Item
NPN | PNP
Insulation method Optical coupler
Output type Open collector
Rated load voltage 5V DCto24V DC 24V DC
Operating load voltage range 4.75V DCto 26.4V DC 21.6 VDCt026.4V DC
Max. load current 0.2A

For C16: 8 points/common

For C32, T32, F32: 16 points/common

Off state leakage current 1 uA orless

On state voltage drop 0.2 VDC or less

OFF—ON | 20 us or less (Load current: 5 mA or more)
0.1 ms or less (Load current: 0.5 mA or more)
ON—OFF | 40 pus or less (Load current: 5 mA or more)
0.2 ms or less (Load current: 0.5 mA or more)
External power Voltage 21.6V DC to 26.4V DC

Output points per common

Response time

supply Current C16: 30 mA or less C16:35 mA or less

(+ and - terminals) C32, T32, F32: 60 mA or less C32, T32, F32: 70 mA or less
Surge absorber Zener diode

Operating mode indicator LED display

Limitations on number of simultaneous output on points
Keep the number of output points per common which are simultaneously on within the following range as

determined by the ambient temperature.
[T32]

16

Number of
points per
common
which are
simulta- 4
neous on

at24 VvV DC

_at264VDC

755
Ambient Temperature (°C)

Circuit diagram

[NPN] [PNP]
rMa s = . Tem ™1 r————-——=——=——=———7
| Output indicator LED | Output indicator LED
| M + terminal -
| —H-| e’ : terminal
: I
: . 1 External
= | Qutupt terminal External : | Qutupt terminal pé\,f%?a
|| o K ‘—| Load power s = o SUPPY
I |5 E Load supply : 3 L8 | T ¢~ Load | [ Load
® - H ; —=power supply| 24V DC D A A power
]2 £ — terminal | °7¢ || Hll & | | | 24V DC
= L L = i
L= (=) : % '3 l—e—o 0+term|nal |
| L=
| |
: |
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Relay output specifications (C10/C14)

Item

Description

Output type

la output

Rated control capacity

2 A 250 VAC, 2 A 30V DC (4.5 A or less/common) "

Output points per common

C10:2 points/common+1 point/common+1 point/common
C14:4 points/common+1 point/common+1 point/common

Response | OFF —» ON Approx. 10 ms
time ON — OFF Approx. 8 ms
Mechanical Min. 20,000,000 operations (Switching rate: 180 times/min.)
Lifetime Electrical Min. 100,000 operations (Switching rate: 20 times/min. at rated control
capacity)
Surge absorber None
Operating mode indicator LED display
Note) Resistance load
Circuit diagram
é : Yn
°
5 f_
= com
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2.3 Terminal layout diagrams

Model No. Terminal layout diagrams
C10RS Input
C10CRS X0-5 X0
C10RM X0 - 50— /
C10CRM X1 —0 o—e =
X2 —o o—e =
X3 +—o o—e =
X4 |—Go o—e E
X5 —o o—e =
(NC) %
(NC)
COMI—— ¥ =
N -
Output YO
Y0-3
Y0 i /
Y1 {1 =
(NC) =
(NC) =
coM—Es %
Y2 =
COM Power p=y|
Y3 L | =
COMI—{oms]
(The above illustration is the terminal block type.)
C14RS Input
C14CRS X0-7 X0
C14RM X0 573 /
C14CRM X1 }—o o—e =
X2 —o o—e =
X3 —& o—e =
X4 —5 o—e E
X5 —0 Oo—e =
X6 —O0 O—=e =
X7 —o o—e %
COMI—— ¥
N ——
Output YO
Y0-5 /
Y0
Y1 —{L}—e %
Y2 —{L}—e E
Y3——{L}—e
com—Ezm—— =t
Y4 =
COM Pows
Y5 (L] E
COM}—Freme |

(The above illustration is the terminal block type.)
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Model No.

Terminal layout diagrams

C16T
C16CT

YO0-7
YO | Y1
Y2 | Y3
Y4 | Y5
Y6 | Y7

() [ (=)

(Front view of connector)

e
- Note: Two COM terminals of the input circuit are connected internally.

C16P
C16CP

Input

;

i

f

(Front view of connector)

o
%?'

Note: Two COM terminals of the input circuit are connected internally.
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Model

Terminal layout diagrams

No.
C32T
C32CT | Input
T32CT X0-7 X8-F
F32CT PIY0 [ X1 —5 o—e »IX8 | X9
 O— X2 | X3 |-—0 oO—e XA |[XB |—0 O—e
X4 | X5 [—0 o—e XC [ XD —o o—e
[X6 [ X7 —0 o—e XE | XF —& o—
——com COMI—,—{T COM|COM
L} —‘
Output
Y07 o Y8-F
(L2 vo[vi}—{L}+—e L->{vs[va}—{L}—»
L}— Y2 [Ya|— L —e L}—{YA | YBF{ L}
o L|— Y4][¥5 L— &—[L| YC | YD {L}—=
L— Y6 [Y7T —( —e L YE[YFI—1L
— ([ f (+) —]—|
(Front view of connector)
Note: Four COM terminals of the input circuit are connected internally.
Two (+) terminals of the output circuit are connected internally.
Two (-) terminals of the output circuit are connected internally.
C32P
c32cp | Input
T32cP X0-7 ~ X8-F
F32CP 3> X0 [ X1 —5 0—e e—5 o2Xg | xe
O—{ X2 | X3|—0 c—o &—0 0— XA |XB
0—{ X4 [ X5 —0C 0—e &—5 0—{ XC[XD
X6 | X7 —0C c—e &—0 O0— XE | XF
COoM|coM nj—«— com|com
(R [
Output

(Front view of connector)

=

Note: Four COM terminals of the input circuit are connected internally.
Two (+) terminals of the output circuit are connected internally.
Two (-) terminals of the output circuit are connected internally.
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2.4 Functions of T32 Control Unit

2.4.1 Memory Backup Function

The FPOR-T32 control unit has a secondary battery (Charging type).
The backup function for the operation memory and clock/calendar function can be used.

Backup of operation memory
(1) Timer/Counter (T/C)

(2) Internal relays (R)

(3) Data Registers (DT)

(4) Step ladders

The range specified with a programming tool is the hold area to be backed up.

If the range is not specified, it will be the area of the default.

Note) If the battery is out of charge and the hold area becomes indefinite, the value in the hold area will
be cleared to 0 when the power supply is turned on again.

n Key Point:

Programs and system registers will be held in the internal ROM regardless of the built-in back up battery.
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2.4.2 Built-in Backup Battery

Time the built-in backup battery can be used (Backup time)

The built-in backup battery is not charged when the unit is shipped.

Charge the battery sufficiently before use. (Full charge (Ambient temperature: 25°C): 72 hours)
It will be charged automatically if the DC power is supplied to the control unit.

Relation between charging time and backup time
The number of days in the backup time varies according to the rate of charging time.

If it is charged on a full charge (72 hours) at the ambient temperature of 25°C, the backup time

will be approx. 50 days.

. 80%
Backup time .

(Battery capacity 60%

30 days (at 25°C)
recovery rate)

20%
10 days (at 25°C)

100%
50 days (at 25°C)

40 days (at 25°C)

0 8 16 24 48

The backup time will vary according to the ambient temperature when the battery is charg

?.2
Charging time (h)

Ambient temperature when charged

Number of days in backup time

70 °C

Approx. 14 days

-20 °C

Approx. 25 days

Predicted life of built-in backup battery

ed.

The life of the built-in backup battery varies according to the ambient temperature while the control unit is

on (energized).

Note) The temperature when the control unit is off (not powered) has little influence on the battery life.

Ambient temperature

Lifetime of built-in backup battery

55 °C Approx. 430 days <Approx. 1 year>

45 °C Approx. 1200 days <Approx. 3 years>
40 °C Approx. 2100 days <Approx. 6 years>
35°C Approx. 3300 days <Approx. 9 years>

34 °C or lower

Approx. 10 years

s
. Note: The built-in backup battery cannot be replaced.
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2.4.3 Clock/Calendar

The clock/calendar function is available for the FPOR-T32.
Note) As the value is unstable in the initial state, write the value using a programming tool.

Area of clock/calendar

With the clock/calendar function, data indicating the hour, minute, second, day, year and other
information stored in the special data registers DT90053 to DT90057 can be read using the transmission

instruction and used in sequence programs.

?sgicsitzzrdl\?(tf Higher bytes Lower bytes Reading Writing
DT90053 ﬂggrtgﬁs mg;uttce) gztg Available Not available
DT90054 mi)r;uttce) gztg ﬁ(e)((:)otr;desa;a Available Available
DT90055 33{ (tjc?thS 1 Eggrtga::z 3 Available Available
DT90056 :ggrtga;ZQ mg;t:; ?ﬂg Available Available
DT90057 - 5%_?;_::]3 E-sweek data Available Available

Setting of Clock/Calendar Function

Setting using a programming tool

Using FPWIN GR

1.Select [Online Edit Mode] under the [Online] on the menu bar, or press the [CTRL] and [F2] keys at the
same time, to switch to the [Online] screen.
2.Select "Set PLC Data and Time" under "Tool" on the menu bar.

Set PLC Date and Time dialog box

e il Tkt — Lt ]

FLC Hame

[ane (vw—rhen—ud)
|

Tira Shenmss) Helo I
i BT LPT

Using FPWIN Pro

The above steps display the "Set PLC Date and Time dialog
box" shown at the left. Input the date and time, and click on the
"OK" button.

1. Select [Online Mode] under the [Online] on the menu bar, or press the [Shift] and [Esc] keys at the
same time, to switch to the [Online Mode] screen.

2. Select "Special Relay/Special Data Register" under "Monitor" on the menu bar.

3. The screen will appear to set various parameters.
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Setting and changing using program

(1) The values written to the special data registers DT90054 to DT90057, which are allocated as the
clock/calendar setting area, are sent.

(2) A value of H8000 is written to DT90058.
Note) The value can be sent using the differential instruction "DF", or by changing H8000 to HO00O.

Example showing the date and time being written
Set the time to 12:00:00 on the 5th day when the X0 turns on.

T —.
F<oF Y Fomv Ho ,DT 90054_} -~~~ -} - Inputs 0 minutes and 0 seconds. |
[FoMv H512  DT90085 | ----f-f - Inputs 12th hour Sthday. __J

[FoMv H8000 ,DT90058 }----|-[ -Setthetme. ]

s

. Note: As the value is unstable in the initial state, write the value using a programming tool.
As a day of the week is not automatically set on programming tools, fix what day is set to
00, and set the value for 00.

Example showing the clock/calendar being used

Sample program for fixed schedule and automatic start

In the example shown here, the clock/calendar function is used to output (YO) signal for one second, at
8:30 a.m. every day.

Here, the "Hour/minute” data stored in the special data register DT90053 is used to output the signal at
the appointed time.

- The hour data is stored in the upper 8 bits of DT90053 and the minute data in the lower 8 bits, in the
BCD format.

- This hour and minute data is compared with the appointed time (BCD), and the R900B (=flag) special
internal relay is used to detect whether or not it matches the appointed time.
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R9010 _
- I—I:FSO CMP DT90053 ,H 830 } —————— - - - Data comparison instruction

1 The value of the special data register DT90053 (Hour/ 1
Lminute data) is compared with the value of H830 (8:30_})
R900B RO P e
— | [ - Comparisonmatchisoutput
RO TO Y0 S
— =oF) At [ - Aepointed ime output puse (1 second)
70 TMX 0, K10 (0_1-£e5n8 type imer M
1| L 11 v K101s set and used as a 1-second type timer.)
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Chapter 3

Expansion



3.1 Expansion Method

The FPO/FPOR expansion units (expansion I/O unit, high-performance unit) are connected to the right
side of the control Unit.

Unit expansion is done using the right-side connector for FPO/FPOR expansion and the expansion hooks
on the side of the unit.

(1) Peel the seal on the right side of the unit to expose the internal right-side connector for the
FPO/FPOR expansion.

(3) Align the pins and holes in the four corners of the control unit and expansion unit, and insert
the pins into the holes so that there is no gap between the units.




3.2 Part Names and Functions

Expansion Units

EBRS/E16RS ESRM/E16RM E16 E32
(Terminal type) (Cennector type)
X8
o ]
6 # o ﬁ—‘t‘ﬁ A
4@ i E 2
4. g B || HH E v
91 \ ﬁﬁ > ve
1 S
1 i E +®
_ 6 € & g
ar 1 e ===

Expansion output units

E8Y E16Y EBYRS
(Terminal type)
1 E 1 |
Y8 3
E E ¥ E
Yo Y1 a 3
@ ﬁ E E Le
f 6
™ == 1 a
Expansion input units Common to all expansion units
E8X X8
. &
X1 / B
X0 ./ X
g Al 5 E
-ﬁ-g 3 : @
E = E == Enn&ﬁ’ ﬂr_nﬂg {9‘

o e

Part Names and Functions

@ Power supply connector

Supply 24 V DC. It is connected using the cable (AFP0581) supplied with the unit.
(z) Input connector

(2 Input indicator LED

(2) Output connector

(s) Output indicator LEDs

Expansion hook

This hook is used to secure expansion units.

(7) Expansion connector

This connector is used to connect an expansion unit and internal circuit.

DIN hook

This hook enables the unit to attach to a rail at a touch. Itis also used to install the unit on the slim type mounting
plate (AFP0803).
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3.3 Input and Output Specifications

(D)Input specifications

Iltem Specifications
Insulation method Optical coupler
Rated input voltage 24V DC
Rated input current Approx. 4.7 mA (at 24 V DC)
Input impedance Approx. 5.1 kQ

Operating voltage range

21.6 VDCto26.4V DC

Input point per common E8X/E16P/E16T 8 points/common
(Either the positive or negative | E32T/E16X 16 points/common
of the input power supply can
be connected to common E8SR 4 points/common
terminal.)
Min. on voltage/Min. on current 19.2 V DC/3 mA
Max. off voltage/Max. off current 2.4V DC/1 mA
Response time OFF — ON 2 ms or less

ON — OFF 2ms or less
Operating mode indicator LED display

Note) The above table shows the specifications of FPOR Expansion Unit. For FPO Expansion Unit, the
rated input voltage is approx. 4.3 mA, and the input impedance is approx. 5.6 kQ.

Limitations on number of simultaneous input on points
Keep the number of input points per common which are simultaneously on within the following range as determined

by the ambient temperature.

[E32]
at24 vV DC
16 ,
d at26.4 vV DC
Number of {3 |-
points per T — \

common
which are
simulta-

neous on

3T 35655
Ambient Temperature (°C)

Internal circuit diagram

=
=
2
o
©
c
[
V]
]
=

R1=5.1 kQ, R2=910Q




(2) Output specifications
Relay type output specifications
EBRS/ESRM/EB8YRS/E16RS/E16RM

Item

Description

Output type

la relay output

Rated control capacity:

2 A 250 VAC, 2 A 30 V DC (Max. 4.5 A or less/common) "*®

Output points per | ESR 4 points/common
common E16R, EBYR 8 points/common
Response time OFF — ON Approx. 10 ms
ON — OFF Approx. 8 ms
. Mechanical Min. 20,000,000 operations
Lifetime - - -
Electrical Min. 100,000 operations
Surge absorber None
Operating mode indicator LED display

Note) Resistance load

Internal circuit diagram

'S
=]
=
o
™
=
pe!
£

Transistor type output specifications
(NPN output type: ESYT/E16YT/E16T/E32T)
(PNP output type: ESYP/E16YP/E16P/E32P)

ltem Description
NPN PNP
Insulation method Optical coupler
Output type Open collector
Rated load voltage 5V DCto24V DC 24V DC

Operating load voltage range

4.75V DCto 26.4V DC 21.6 VDCto26.4V DC

Max. load current

0.3A/point (Max. 1 A per common)

Output points per | E16T, E8Y 8 points/common
common E32, E16Y 16 points/common
Off state leakage current 100 pA or less

On state voltage drop 1.5V or less

External power Voltage 21.6 VDCto026.4V DC
supply (for drivin
: PRIy ( Lo g Current 3 mA/1 point
internal circuit)

. OFF—ON 1 ms or less
Response time

ON—OFF 1 ms or less

Surge absorber Zener diode
Operating mode indicator LED display

Note) The above table shows the specifications of FPOR expansion unit. For FP0O Expansion Unit, the

maximum load current is 0.1 A.




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

[E32]
t 24 V DC
0 </ 26.4VDC
»
Number of 13 Al
points per 44}
common
which are
simulta-
neous on
43 496 55

Ambient Temperature (°C)

Internal circuit diagram

#Hﬁ?

|

:wnﬁ$ AT
?_'ﬁ‘_ = 24VDC

| BEER

| = 5~24 VDC

gz |

|




3.4 Terminal layout diagram

Model No.

Terminal layout diagrams

ESRS
ESRM

Input

X0

/

R E(E)

- _

E16RS
E16RM
E8YRS

[=]

) )

o

)0 0
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Model
No.

Terminal layout diagrams

E8X
E16T
ESYT

Input (No input for EBYT)

X0 [ X1

E— X2 | X3 —o
o— X4 | X5
o— X6 | X7

l

l

Ly

Output (No output for EBX)

[

c—e
c—e
c—e
c—e

C

H®vo[vi

(L

L1 Y4 |Y5

L1 Y6 Y7
(=)

=

L]

Y2 | Y3 — L }—e
— L]
— L]

(Front view of connector)

Note: Two COM terminals of the input circuit are connected internally.

E16X
E32T
E16YT

Input (No input for E16YT)

(Front view of connector)

=

il Note: Two COM terminals of the input circuit are connected internally.
Two (+) terminals of the output circuit are connected internally.
Two (-) terminals of the output circuit are connected internally.
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Model

Terminal layout diagrams

No.
E16P
ESYP Input (No input for EBYP)
—5 o—e
5 o5—e
—o o—e
5 o—e
(IR
OQutput
Y0-7
CC Yo [ Vi —{L]
(LF— Y2 Y3 | — L]
(L} Y4]Y5 | — L]
(L —{ Y6 | Y7 — L]
i ()] (=
l (Front view of connector)
s . ) - .
Note: Two COM terminals of the input circuit are connected internally.
E32P
E16YP Input (No input for E16YP)

X0-7  X8-F

y 53T xg | X8
b— 5 O—— XA | XB —0C O—e
» 5 0—— XC|XD|—0C o—=e
p—5 0— XE | XF —0 o0—

rcom COM TI:. uﬂ—o— rm—.

I
I
338

Output
> YO-7 —_— Y8-F
L——Yyo[yi—L}+—e &— L — Y8 Y9 e W .
L—vy2|v3|—{L —e (L —— YA | YB|—{L —e
L Y4|[Y5 —(L —=* (L —YC YD —(LI—*
L— Y6 | Y7 —L —=e L —— YE|YF —L}—o
,—(+} (=) ® =}—T*(+3 (=
(Front view of connector)

s . . - .

. Note: Two COM terminals of the input circuit are connected internally.
Two (+) terminals of the output circuit are connected internally.
Two (-) terminals of the output circuit are connected internally.
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Chapter 4

/O Allocation



4.1 1/0 Allocation

FPOR control unit
X0~XF

f YO~YF

ccoviein nreizon |}
awreone gt [

S0iOioD Dooooom
O0OO0COD DOO000DD

FPQO/FPOR expansion unit
X20~X3F
Y20~Y3F
X40~X5F
Y40~Y5F

X60~X7F
Y60~Y7F

] Expansion unit 1

] Expansion unit 2

]Expansion unit 3

Note) The usable /O numbers are different depending on the units.

Regarding 1/O number

Specifying X and Y numbers

On the FPOR, the same numbers are used for input and output.
+ The same numbers are used for input and output

o

Example: X20
Y20

Expression of numbers for input/output relays
Since input relay "X" and output relay "Y" are handled in units of 16 points, they are expressed as a
combination of decimal and hexadecimal numbers as shown below.

_ X
Decimal
1,2, 39

Hexadecimal
1,2,8-9,A, B~ F




4.2 1/0 Allocation for FPOR Control Unit

4.2.1 1/0 Numbers of FPOR Control Unit

The 1/O allocation of FPOR control unit is fixed.

Type of control unit Number of allocation |I/O number
c10 Input (6 point) X0 to X5
Output (4 points) YO to Y3
cl4 Input (8 points) X0 to X7
Output (6 points) YO0 to Y5
c16 Input (8 points) X0 to X7
Output (8 points) YO to Y7
Input (16 points) X0 to XF
C32/T32/F32 Output (16 points) YO to YF
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4.3 1/0 Numbers of FPO/FPOR Expansion Unit

-1/0 numbers do not need to be set as 1/O allocation is automatically performed when an expansion unit

is added.
- The 1/O allocation of expansion unit is determined by the installation location.
. Number of Expansion | Expansion | Expansion
Type of unit allocation unit 1 unit 2 unit 3
E8X Input (8 points) X20 to X27  [X40to X47  |X60 to X67
ESR Input (4 points) X20to X23  [X40to X43  |X60 to X63
Output (4 points) Y20to Y23 |Y40to Y43 |Y60 to Y63
E8YT/P .
ESYR Output (8 points) Y20to Y27 |Y40to Y47 |Y60to Y67
ESS;EZE? unit E16X Input (16 points) X20 to X2F  [X40 to X4F |X60 to X6F
E16R Input (8 points) X20 to X27  [X40to X47  |X60 to X67
E16T/P Output (8 points) Y20to Y27 [Y40to Y47 |Y60 to Y67
E16YT/P Output (16 points) Y20 to Y2F |Y40to Y4F |Y60 to Y6F
E32T/P Input (16 points) X20 to X2F  [X40 to X4F |X60 to X6F
Output (16 points) Y20 to Y2F |Y40to Y4F |Y60 to Y6F
Input (16 points) WX2 WX4 WX6
CHO (X20 to X2F) |(X40 to X4F) [(X60 to X6F)
FPO Analog I/O FPO-A21 Input (16 points) WX3 WX5 WX7
unit CH1 (X30 to X3F) |(X50 to X5F) |(X70 to X7F)
. WY2 WY4 WY6
Output (16 points) | v o010 y2F) |(v40 to Y4F) |(Y60 to Y6F)
FPO A/I? . FPO-AS0 Input (16 points) WX2 WX4 WX6
conversion unit FPO-TC4 CHO, 2,4, 6 (X20 to X2F) |(X40 to X4F) |(X60 to X6F)
FEO Thermocouple FPO-TCS Input (16 points) WX3 WX5 WX7
unit CH1,3,5,7 (X30 to X3F) |(X50 to X5F) | (X70 to X7F)
Input (16 points) WX2 WX4 WX6
CHO, 2, 4 (X20 to X2F) |(X40 to X4F) |(X60 to X6F)
. Input (16 points WX3 WX5 WX7
FPO RTD unit FPO-RTD CIF-)|1, (3 5p ) (X30 to X3F) |(X50 to X5F) | (X70 to X7F)
. WY2 WY4 WY6
Output (16 points) | v 16 y2F) |(v40 to Y4F) |(Y60 to Y6F)
Input (16 points) X2 wxa WX6
(X20 to X2F) |(X40 to X4F) |(X60 to X6F)
FPO D/A FPO-A04V Output (16 points) WY2 WY4 WY6
conversion unit FPO-A04I CHO, 2 (Y20to Y2F) |(Y40to Y4F) |(Y60 to Y6F)
Output (16 points) WY3 WY5 WY7
CH1, 3 (Y30to Y3F) [(Y50to Y5F) | (Y70to Y7F)
. . Input (32 points) X20 to X3F  [X40to X5F  |X60 to X7F
FPO /O fink unit | FPO-10L Output (32 points) _ |Y20to Y3F  |Y40to YSF  |Y60 to Y7F

- The data for the each channels of FPO A/D conversion unit (FPO-A80), FP0 thermocouple unit (FPO-

TC4/FPO-TC8) and FPO D/A conversion unit (FPO-A04V/FP0-A04l) is converted and loaded with a user
program that includes a switching flag to convert the data.
- Regarding FPO CC-Link slave unit, please refer to the exclusive manual.




Chapter 5

Installation and Wiring



5.1 Installation

5.1.1 Installation Environment and Space

Operating environment

(Use the unit within the range of the general specifications when installing)
- Ambient temperature: 0 to +55 °C

- Ambient humidity: 10 to 95 % RH (at 25 °C, non-condensing)

- For use in pollution Degree 2 environment.

- Do not use the unit in the following environments.

- Direct sunlight

- Sudden temperature changes causing condensation.

- Inflammable or corrosive gas.

- Excessive airborne dust, metal particles or saline matter.

- 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.(100 mm or
more)

Static electricity
- Do not touch connector pins directly to prevent static electricity from causing damage.
- Always rid yourself of any static electricity before handling this product.

Measures regarding heat discharge
Always install the unit oriented with the tool port facing outward on the bottom in order to prevent the
generation of heat.

- Do not install the unit as shown below.
INCORRECT

=

Upside-down Upside-down Installations such that Input and output Haorizontal
the input and output ~ connectors on top installation of the unit
connectors face down

- Do not install the unit above devices which generate heat such heaters, transformers or large scale
resistors.
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Installation space
- Leave at least 50 mm of space between the wiring ducts of the unit and other devices to allow heat

radiation and unit replacement.

[
50 mm/1.97 in.
or more

50 mm/1.97 in.
or more

- Maintain at least 100 mm of space between devices to avoid adverse affects from noise and heat when

installing a device or panel door to the front of the PLC unit.

100 mm/
3.937in.
<_Or more

Panel door

PLC unit
Other device

- Leave at least 100 mm of space from the front surface of the control unit in order to allow room for
programming tool connections and wiring.

5.1.2 Installation and Removal

Attachment to DIN rail and removal from DIN rail
The unit can be simply attached to DIN rail.

Procedure of installation
(1) Fit the upper hook of the unit onto the DIN rail.

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

Procedure of removal

(1) Insert a slotted screwdriver into the DIN rail attachment lever. :j T B
(2) Pull the attachment lever downwards. j
(3) Lift up the unit and remove it from the rail. N Seae—
o
¥




5.1.3 Installation Using the Optional Mounting Plate

When using the slim type FPO mounting plate (AFP0803)
Use M4 size pan-head screws for attachment of the mounting plate and install according to the
dimensions shown below.

4 mm_ | 12.5 mm 10 mm
1 : ——
. [&Le]
1©
¢ 30 mm
1= (=
£ J©
(=
o - 30 mm
1 ©
C
[AFPo8Ds]
25 mm

The rest of the procedure is the same as that for attaching the unit to the DIN rails.
Installation
e

l’ii|

Note:
When using an expansion unit, tighten the screws after joining all of the mounting plate to be connected.
Tighten the screws at each of the four corners.
[Example] When using the maximum numbers of the expansion units (with AFP0803)

<Four plates in series=> <Mounting hole dimensions=>

100

E: 6Ml&5ﬂ I&ﬂﬂﬁélﬂ‘

T0|0|0|©

$5.0
=y P4 P==1 P==11 =

E\@/ ©
C
[AFP0B03. | [AFP0803] | [AFP08B03] | [AFP0BO3
®10.0

90.0
60.0
60.0

___________________________
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When using the flat type mounting plate (AFP0804)
Use M4 size pan-head screws for attachment of the mounting plate and install according to the
dimensions shown below.

o =i d o
o
=7
.I—I ‘UP —_

[

£ £
£ £
=] =1
g [FFoe0) 2

ﬂ \.

o M
v ‘ o
30mm 62mm |
e 600 mm__ |

Raise the expansion hooks of the unit. Align the expansion hooks with the mounting plate and press the
hooks.

Installation

!

A

Note:
The flat type mounting plate (AFP0804) should be used only with the control unit as a stand-alone unit.
It should not be used when the unit is being used in combination with an FPO/FPOR expansion unit.
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5.2 Wiring of Power Supply

5.2.1 Wiring of Power Supply

Use the power supply cable provided
as an accessory to supply power to the unit.

Power supply cable
(AFPG805)

Green:
Function earth

Blue: 0V

Power supply
Q%f cable
Power supply wiring for the unit

Use the power supply cable (Part number: AFPG805) that comes with the unit to connect the power

supply.

Brown: 24V DC

Blue: 0V

Green: Function earth

Power supply wire

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

Power supply type

- To protect the system against erroneous voltage from the power supply line, use an insulated power
supply with an internal protective circuit.

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

- 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.

Power supply voltage

Rated voltage 24V DC

Operating voltage range 21.6V DC to 26.4V DC

Wiring system

- Isolate the wiring systems to the control unit, input/output devices, and mechanical power apparatus.
Circuit breaker

e Mechanical
—a ! power
e e ] apparatus

T
| | Input/Output
ﬁ' devices
- T—|
H | Caontrol
. unit

Insulated DC
power supply
Measures regarding power supply sequence
- The power supply sequence should be set up so that power to the control unit is turned off before the
input/output power supplies.
- If the input/output power supplies are turned off before the power to the control unit, the unit will detect
the input fluctuations and may begin an unscheduled operation.
- Be sure to supply power to the control unit and an expansion unit from the same power supply, and turn
the power on and off simultaneously for both.
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5.2.2 Grounding

In situations of excess noise
Under normal conditions, the inherent noise resistance is sufficient. However, in situations of excess
noise, ground the instrument to increase noise suppression.

Exclusive grounding

- 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.

O CORRECT X INCORRECT

Other device Other device
‘ FPOR ‘ (Inverter etc.) ‘ FPOR ‘ (Inverter etc.)
[
Note:

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

Since the power supply line of the FPO/FPOR expansion unit is connected to the function earth through a
varistor, if there is an irregular potential between the power supply line and earth, the varistor may be
shorted.
As for the FPOR control unit, since its power supply line is connected to the function earth through a
high-voltage capacitor, it is no problem.

24V DC

% '% Varistor (39 V)

- - — FPOR power supply line—

ov

Function
earth

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

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

In some computers, the SG terminal of RS232C port and connector shielding are connected.

In addition, an FPOR tool port shielding and function earth terminal are connected.

Therefore, the GND terminal of FPOR and the function earth terminal are connected if the computer is
connected.

Especially when the FPOR is connected to a computer with a plus (+) terminal grounded, the GND
terminal is in the state that the voltage of -24 V is applied. As a result, short circuit occurs which may
lead to the breakage of FPOR and its neighboring parts if the GND terminal is connected to the earth
terminal in that state.

PC
s Cable sG

.‘--I ------------ I ------------------- u
Funcation
J_ : '[ [Shielding Shielding

Grou_nding Grgunding




5.3 Wiring of Input and Output

5.3.1 Input Wiring

Connection of photoelectric sensor and proximity sensor

Relay output type

Input

Sensor CoM FPOR

E
E
z
=

circuit

o0 i
Power supply for sensor oer supply for input

Voltage output type

Sensor FPOR

Internal
circuit

Power supply for input

Precaution when using LED-equipped reed switch

LED Input terminal
equipped 216V FPOR
reed or more

switch

24V

Precaution when using two-wire type sensor

1

Two-wire

Bleeder
type sensor

resistor 7
5

| . Sensor's leakage current (mA)
R : Bleeder resistor (k)

Internal

The off voltage of the input is 2.4 V, therefore, select the value
of bleeder resistor "R" so that the voltage between the COM
terminal and the input terminal will be less than 2.4 V.
The input impedance is 9.1 kQ.

9.1R

Ix ———— =24

Therefore,
9.1R+R

~ 9.11-24

The wattage W of the resistor is:
_ (Power supply uollage)2
R

W

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

FPOR

NPN open collector output type

Sensor Input terminall £

Internal
circuit

Power supply for input

Two-wire output type

] Qutput

t

Sensor FPOR

Internal
circuil

Power supply for input

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

If the input of 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 on the left.

The formula is based on an input impedance of
9.1 kQ. The input impedance varies depending
on the input terminal number.
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Precaution when using LED-equipped limit switch

LED- :‘ Input terminal
equipped Bleeder =R

limit resistor T

switch é_) com

Power supply for input

r: Internal resistor of limit switch (k@)
R : Bleeder resistor (k§2)

FPOR

The off voltage of input is 2.4 V, therefore when the power
supply voltage is 24 V, select the bleeder resistor "R" so that

The current will be greater than I=

24—2.4
r

The resistance R of the bleeder resistor is:

21.84

RE ———— (kQ)

9.11—24

The wattage W of the resistor is:

Wi

_ (Power supply \.rfJIlage]2
R

* (3 to 5 times)

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

of
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5.3.2 Output Wiring

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 relay output, be sure to connect a diode across the ends of the
load.

When using an AC inductive load (Relay output type)

Surge absorber

R C ! Varistor
f_'l'l\'lv_ _E" \l
Output l T » Output [ l
A Load Putl o +—{ Load |
terminal ! ! 1, . | Loa
FPOR l ) Fpor|  terminal aJ;
coMm COM I

Example of surge absorber:
Resistance(R). 50 @
Capacity(C) :047 pF

When using an DC inductive load

Diode
—H—
t(;lrjrtr?iﬁtal Load
FPOR
COM T
Diode:

Reverse voltage: 3 times the load voltage
Averag rectified torward current: Load current or more

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

Output Re\ﬂ&'ﬁ Output Oﬂ;{m’ o2
EPOR terminaII o8¢ ] FPOR terminal ’ 1’1
T COM ¢ I

com
I

Use an external fuse as overload protection

A fuse is not built in the output circuit. It is recommended to install external fuses on every circuit, in
order to prevent the output circuit to be burned out when the output is shorted. However, in some cases
such as shortcircuit, the element of the unit may not be protected.

5.3.3 Precautions Regarding Input and Output Wirings

Separate the input, output, and power lines

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

- Arrange the wiring so that the input and output wiring are separated, and 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.

- Separate the input/output wires from the power and high voltage wires by at least 100 mm.
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5.4 Wiring of MIL Connector Type

Supplied connector and suitable wires
The connector listed below is supplied with the unit. Use the suitable wires given below. Also, use the
required pressure connection tools for connecting the wires.

Suitable wires (Twisted wire)

Size Nominal cross-sectional area [Insulation thickness Rated current

AWGH#22 0.3mm?

Dia. 1.5to dia. 1.1 3A

AWGH24 0.2mm?

Connector for loose-wire cable (Attached to the control unit and expansion I/O unit)

Unit type and required quantity

Manufacturer Type and product No.
Hract e E8 C16/E16 C32/T32/F32/E32
P ic Electri Housing(10P) 1pc 2 pcsx1lset |[2pcesx?2sets
anasonic =Iectc Semi-cover(10P) 2 pcs 4 pcsx1lset |4pcsx?2sets

Works SUNX Co.,

Ltd Contact (for AW22 and 24)

5 pins

2 pes x 1 set 4pcsxlset [4pcsx2sets

Note) The parts of the number of the connectors are supplied with the product. If you need more
connectors, purchase AFP0807 (2 sets/pack).
Pressure connection tool

Manufacturer Product No.
Etz;nasonlc Electric Works SUNX Co., AXY52000FP

Pressure connection tool

n Key Point:

When using a MIL connector for flat cables, purchase the product number AFP0808 (4 pcs, 10-pin
strain-relief with key). In this case, the suitable wire is AWG#28 and the rated current is 1A.
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Wiring method
The wire end can be directly crimped without removing the wire's insulation, saving labor.

(1) Bend the welder (contact) back from the carrier, and set it in the pressure connection tool.

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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5.5 Wiring of Terminal Block Type

Attached terminal block/Suitable wires
A screw-down connection type is used for the terminal block. The suitable wires are given below.

B

Terminal block socket
The terminal socket manufactured by Phoenix Contact is used.

Model No. of Phoenix Contact

2% EHF P Model No. Product No.
9 pins MC1,5/9-ST-3,5 1840434
Suitable wires (Twisted wire)

Size Nominal cross-sectional area

AWG#24 to 16

0.2mm?to 1.25mm?

Pole terminals with compatible insulation sleeve
If a pole terminal is being used, the following models manufactured by Phoenix Contact Co. should be

used.

Manufacturer Cross-sectional area [Size Phoenix Contact model No.
0.25mm?® AWGH#?24 Al 0,25—6 YE
0.50mm? AWG#20 Al 0,5—6 WH

2

Phoenix Contact Co. O.75mm2 AWGH#18 Al 0,75—6 GY

1.00mm AWGH#18 Al 1—6 RD
2 Al—TWIN 2 x
0.5mm*x2 AWG#20 (for 2 pcs) 0.5—8 WH

Pressure welding tool for pole terminals

Manufacturer Model No. of Phoenix Contact

Model No. Product No.

Phoenix Contact Co.

CRIMPFOX UD 6

1204436

For tightening the terminal block

When tightening the terminals of the terminal block, use a screwdriver (Phoenix Contact Co., Product No.

1205037) with a blade size of 0.4 x 2.5 (Part No. SZS 0,4x2,5).
The tightening torque should be 0.22 to 0.25 N m (2.3 to 2.5 kgf-cm) or less.
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Wiring method

(1) Remove a potion of the wire's insulation.

=
- -

7 mm

(2)Insert the wire into the terminal block until it contacts the back of the block socket, and then
tighten the screw clockwise to fix the wire in place. (The tightening torque: 0.22to 0.25 N m (2.3
to 2.5 kgf-cm))

Notes for wiring

- 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.

- In the terminal block socket construction, if the wire is fastened upon counter-clockwise rotation of the
screw, the connection is faulty. Disconnect the wire, check the terminal hole, and then re-connect the
wire.

lof t Il

@
Clockwise Counter
clockwise
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5.6 Wiring of Molex Connector Type

Supplied connector and suitable wires
The connector listed below is supplied with the unit. Use the suitable wires given below. Also, use the
required pressure connection tools for connecting the wires.

T
Sy
:gf/ - %\

Supplied connector

Manufacturer

Molex Japan model No.

Japan Molex Co., Ltd.

Housing

51067-0900 2 pcs

Contact

50217-8100

20 pcs

Suitable wires (Twisted wire)

Size

Cross-sectional area

Insulation thickness

AWG#24~18

0.2mm?*~0.75mm?

Dia. 1.4 to dia. 3.0

Pressure connection tool

Manufacturer

Molex Japan model No.

Japan Molex Co., Ltd.

57189-5000

Wiring method

(1) Remove a potion of the wire's insulation.

=
=]

3 mm ~
3.5 mm

(2) Place the contact in the crimping tool, place the wire in the contact and lightly squeeze the tool

(3) Insert the crimped wire into the housing until it contacts the back side.

P

(4) When removing the wire, use a flat-head screwdriver, or other similar tool, to pull up the hold-down
pin of the housing and then pull out the wire.
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5.7 Wiring of COM Port

5.7.1 Suitable Wires and Wiring Method

Terminal block/Suitable wires
A screw-down connection type is used for the COM port. Use the suitable wires given below.

-

Signal ground

Receive data (Input)

Send data (Output)

Terminal block

COM port (RS485 port) terminal layout

HE

esee

SRG
|_| | |_‘ +: Trasmission line (+)
+ — E —: Trasmission line (—)

E : Terminal station setting

The communication connector manufactured by Phoenix Contact is used.

No. of pins Phoenix Contact model No.
-otP Model No. Product No.
3 pins MKDS1/3-3.5 1751400

Suitable wires (Twisted wire)

Size

Cross-sectional area

AWG#28 to 16

0.08mm? to 1.25mm?

Use the above wires shielded. it is recommended to ground the shielded part. Also, if using a pole
terminal, refer to "5.5 Wiring of Terminal Block Type".
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Wiring method
(1) Remove a potion of the wire's insulation.

I‘-n

5 mm

(2) Insert the wire into the COM port until it contacts the back side.

-

For tightening the terminal block

When tightening the COM port, use a screwdriver (Phoenix Contact Co., Product No. 1205037) with a
blade size of 0.4 x 2.5 (Part No. SZS 0,4x2,5). The tightening torque should be 0.22 to 0.25 Nem (2.3 to
2.5 kgf-cm) or less.

Notes for wiring

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

2. Do not twist the wires to connect them.

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

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

5. In the terminal block socket construction, if the wire is fastened upon counter-clockwise rotation of the
screw, the connection is faulty. Disconnect the wire, check the terminal hole, and then re-connect the
wire.

o] L
O X

Clockwise Counter
clockwise
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5.7.2 Connection of COM Port (RS485 Type)

- Wiring should extend from one unit to the next, between "+" terminals, and "-" terminals as below.
Never run two wires from a single unit to two other units.
- In the unit that serves as the terminal station, connect the "E" terminal and "-" terminal.

]
—

G

Short-circuit the transmission line (-)
and terminal E of the terminal unit.

5.7.3 Selection of Transmission Cables (RS485 Type)

Please use the following cables as transmission cables.
Appropriate electrical cables (twisted cables)

Conductor Insulator
. - Sample
Tpe Cross-sectional Resist- Thick Cable appropriate
view Size ance Material ness diam. cable
(at 20°C)
Belden 9207
Shielded | Shield . ~Cover | 0.5 mm? Max. Hitachi Cable,
_ o\ Polye- Max. | Approx.
twisted | con- —{( K" = Insu- | (AWG20) 33.4 thylene | 05mm | 7.8mm | - KPEV-
pair ductor lator | or greater Q/km v ' ' S0.5 mm? x
1P
_. Cover )
& 0.5 mm Max. Polychlo-
- S . Max. Approx. VCTF-0.5
VCTE | Con-—=—[" =X | Insu- | (AWG20) 37.8 rinated )
ductor - lator ) 0.6 mm | 6.2mm | mm” x 2C(JIS)
or greater Q/km biphenyl
[
Note:

- Use shielded twisted pair cables.

- Use only one type of transmission cable. Do not mix more than 1 type.

- Twisted pair cables are recommended in noisy environments.

- When using shielded cable with crossover wiring for the RS485 transmission line, grounded one end.

- If two wires are connected to the plus terminal and minus terminal of RS485, use the wires of the same
cross-sectional area which is 0.5 mm?.

5.7.4 Baud Rate Setting (RS485 Type)

Confirm the baud rate setting before installation when using the COM port. The factory default setting is
115200 bps.

Baud rate switches

19,200bps__%_ —
115,200bpsw HMWWEDE_
' =

nonon e Anona

11N
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5.8 Safety Measures

5.8.1 Safety Measures

Precautions regarding system design
On the system using PLC, malfunction may occur for the following reasons:

- Power on timing differences between the PLC and input/output or mechanical power apparatus.
- Response time lag when a momentary power drop occurs.
- Abnormality in the PLC unit, external power supply, or other devices.

In order to prevent a malfunction resulting in system shutdown, choose the adequate safety measures
listed in the following:

Interlock circuit
When a motor clockwise/counter-clockwise operation is controlled, provide an interlock circuit externally.

Emergency stop circuit
Provide an emergency stop circuit to the PLC externally to turn off the power supply of the output device.

Start up sequence

The PLC should be started after booting the I/O device and mechanical power apparatus. To keep this

sequence, the following measures are recommended.

- Turn on the PLC with the mode selector set to the PROG. mode, and then switch to the RUN mode.

- Program the PLC so as to disregard the inputs and outputs until the outside devices are energized.

Note) In case of stopping the operation of the PLC also, have the input/output devices turned off after the
PLC has stopped operating.

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

5.8.2 Momentary Power Failures

Operation of momentary power failures

If the duration of the power failure is less than 5 ms, the FPOR continues to operate. If the power is off for
5 ms or longer, operation changes depending on the combination of units, the power supply voltage, and
other factors.

(In some cases, operation may be the same as that for a power supply reset.)

5.8.3 Protection of Power Supply and Output Sections

Power supply

An insulated power supply with an internal protective circuit should be used. The power supply for the
control unit operation 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 without a protective circuit, power should be supplied through a protective
element such as fuse.

Protection of output

If current exceeding the rated control 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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Chapter 6

Preparation of USB Port



6.1 USB Connection

6.1.1 Precautions when connecting PLC with USB port

Note the following restriction for using a personal computer and PLC with USB connection.
PLC type Applicable OS FPWIN GR version
FP-X Windows® 98 2.5 or later

Windows® Me
Windows® 2000
Windows® XP
Windows Vista®
FPOR Windows® 2000 2.8 or later
Windows® XP
Windows Vista®
FP-X, FPOR Windows® 7 2.9 or later

Do not connect a computer to PLC with USB before installing FPWIN GR.

When connecting a personal computer to PLC with USB, the dialog boxes as below may be displayed.

If the FPWIN GR has not been installed, click [Cancel] to close these dialog boxes.

Windows® XP

Add New Hardware Wizard

This wizard searches for new divers for

Windows® 98SE

Found New Hardware Wizard

‘Welcome to the Found New

Hardware Wizard
CP2101 USE to UART Bridge Cantraller

This wizard helps you install software for:

CP210x USE Composite Device
A device driver iz a software program that makes a
hardware device wark.

() 1 your came with an i ion CD
“ZE2 or Hoppy disk. insert it now._

‘what do you want the wizard to do?

(®lirstall the software automatically [Fecommended]
) Install fram a list ar specific lacation [Advanced)

Click Next o cantinue.

< Bank Cancel |

For Windows® 7, although the following window appears, it will automatically disappear after a short
time. (The driver is not installed.)

3

Installing device driver software % *
Click here for status.

“[iL Device driver software was not successfully installed ® *
=¥ Click here for details.




Restrictions on USB Communication

e The FPOR connected to the USB is recognized by the PC as that is connected through the COM port.
When multiple FPOR units are connected to one PC with the USB, they cannot communicate with the
PC simultaneously.

e The PC can communicate with the FPOR that was connected first only, and it cannot communicate with

the other FPOR.
e A USB HUB cannot be used for the connection.

6.1.2 Installation of USB Driver

USB drivers must be installed to connect the unit with the USB.
The installation procedures differ depending on the OS in the PC to be used.

EF
Note:

For the PC with more than one connector, it may be requested to reinstall these two drivers if the
positions of the USB connectors are changed. In that case, reinstall the drivers.

Procedure of installing the driver (e.g.: Windows® XP)

1. Once the FPOR is connected, the following screen is displayed. Select “No, not this time”, and click
“Next>".

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will zearch for current and updated software by

looking on your computer, on the hardware installation CD, or on
the Windows |pdate \Web site [with pour permizsion).

Biead our privacy policy

Can Windows connect to Windows Update to search for
software?

() Yes. this time only
() Yes. now and gvery time | connect a device

Click Mext to continue.
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2. Select “Install from a list of specific location”, and click “Next>".
Found New Hardware Wizard

Thiz wizard helps you install zoftware for

FPOR

\') If pour hardware came with an installation CD

&2 or floppy disk. insert it now.

Wwhat do you want the wizard to do?

(O Install the software automatically [Fecommended)

®

m 4 list or spec ion [Advancedf

Click Mext to continue.

< Back ” Hext » ][ Cancel

3. Select “Search for the best driver in these locations”, and check “Include this location in the search”.
Then, click the “Browse” button to specify the folder that the USB driver of FPOR has been stored, and
click “Next>".

Found New Hardware Wizard

Please choose your search and installation options. .

(%) Search for the best driver in these locations.

Uze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[[] Search remavahle media (foppy. CO-ROM..)

Inchude this location in the search:

C:\Program Filez\Panasonic-Ew Control\FPOR_USE

() Don't search. | will choose the driver ta instal.

Choage thiz option to select the device diver from a list. Windaws does not guarantee that
the driver you choose will be the best match for your hardware.

< Back ][ Mest > ][ Cancel

4. Although the following dialog box appears during the installation, click “Continue anyway”.

Har dware Installation

{ ] E The zoftware pou are installing for this hardware:
-
Panasonic Electic Waorks PLC Virtual UART

hasz not pazzed Windows Logo testing to verify its compatibility

with Windows 2P. [Tell me why this testing iz important. )

Continuing your installation of thiz software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microzoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Contirue &nyway ] | STOP Installation |
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5. Click “Finish” on the following screen to be displayed.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
The wizard has finizhed installing the software for:

Kg Panasonic Electic Works PLC Vitual UART

Click. Firish to close the wizard,
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Procedure of installing the driver (e.g.: Windows® 7)

1. Once the FPOR is connected, the following screen is displayed.
(It will automatically disappear after a short time.)

JE Installing device driver software % *

Click here for status.

J% Device driver software was not successfully installed * *
Click here for details.

2. Click the start menu and move the mouse pointer to "Computer", and right-click on it to select

"Properties".
| Sticky Motes

Computer
% Snipping Tool Open

Control Panel '&' Manage

.1ﬂ KPS Viewer

Devices and i Map network drive...

P i’ Windeis Fax and Sian Disconnect network drive...

Default Progra
Show on Desktop

Help and Supp Rename

Properties

3. As the following screen is displayed, click "Device Manager".

F=RrEe)

. . 1B » Control Panel » Syster and Security » System - Search Control Panel pel

Control Panel Home 2 St 2
View basic information about your computer

'@' Device Manager Windows edition

'@' Remote settings Windows 7 Professional

P System protection Copyright © 2009 Microsoft Corporation. All rights reserved.

) Advanced system settings Get more features with a new edition of Windows 7




4. Double-click on "FPOR".

File  Action View Help

= | F HEl®

4= FPWIN
[ /M Computer
— Disk drives
--‘ﬁ Display adapters
o DVD/CD-ROM drives
Floppy disk drives

Bk - -

; Floppy drive contrallers
Human Interface Devices
. IDE ATASATAPI controllers
== Keyboards

R CRF T

Mice and other pointing devices
| Monitors

b
e
b
al

b ors

b ﬁl Scund, video and game controllers
&M System devices

b H Universal Serial Bus controllers

5. Click "Update Driver...".

General | Driver | Details

u Z FPOR

Device type: Cther devices
Manufacturer: Unknown
Location: Port_#0001.Hub_#0005

Device status
The drivers for this device are not installed. {Code 28)

There is no driver selected for the device information set or
element.

To find a driver for this device, click Update Driver.

Update Driver...

ok ][ Ccancdl
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6. Click "Browse my computer for driver software".

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.

7. Click the "Browse..." button to specify the folder that the USB driver of FPOR has been stored, and
click "Next".

If the location was not changed when installing FPWIN GR, the USB driver of FPOR has been stored in
"C:\Program Files\Panasonic-EW SUNX Contro\FPOR USB".

Browse for driver software on your computer

Search for driver software in this location:

C:\Program Files (x86)\Panasonic-EW SUNX Control\FPOR USB|

Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

I[ Next ]I[ Cancel
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8. Although the following warning dialog box appears, click "Install this driver software anyway".

- Windows Security et |

&J Windows can't verify the publisher of this driver software

< Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device.

< Install this driver software anyway

Only install driver software obtained from yoyllmanufacturer's website or
z < may harm your computer or steal
information.

(%) Seedetails

9. The installation of the driver software begins. Once the installation completes successfully, the
following screen will be displayed.

S ==

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Panasonic Electric Works SUMNX PLC Virtual UART

In this case, the USB port has been assigned to "COM4". However, it may differ depending on the
environment of the PC you use.
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6.1.3 Confirming COM Ports

The USB connected to the FPOR is recognized as a COM port by a PC. The COM port number assigned
to the USB differs according to the PC environment.

How to confirm COM port
1. Connect the PLC and a PC with a USB cable.
2. Display "Device Manager".

For Windows Vista® or Windows® 7
Select "Windows Start Menu" > "Computer" > "System Properties" > "Device Manager".

For Windows XP
Select "My computer” > "View System information” > "Hardware" tab > "Device Manager".

3. Double-click "Ports (COM & LPT)". As the table of allocation of COM ports is shown, confirm
the COM port number.

"Panasonic Electric Works PLC Virtual UART(COMN)" is the allocated COM port.

COM4 is allocated in the following display.

£ Device Manager I:”EHZI

File  Action “iew Help
&2 a=<a |
=B FroR ~

+- i Computer

+] g Disk drives

| % Display adapters

{,: 2k DVD{CD-ROM drives

+{=) Floppy disk contrallers

+- 4, Floppy disk drives

2] {8 Human Interface Devices

{,: {22 IDE ATAATAPT contrallers

+ -z Keyboards

+- ") Mice and other pointing devices

+- 5 Monitors

+ EE@ Network adapters

= Ports (COM & LPT)

; néyi Communications Port (COM1Y
onic Electri s PLC Virtual UART (COM4)

+ 4% Processors

2] @%l SCSI and RAID controllers

+-8), Sound, video and game controllers

] Storage volumes »
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6.1.4 Communication with Programming Tool

The following communication setting should be specified to perform the communication with a
programming tool (FPWIN GR/FPWIN Pro) using the USB.

1. Display the "Communication Setting" window from the programming tool.
<Using FPWIN GR>
Select "Communication Setting" under "Option" from the menu bar.
<Using FPWIN Pro>
Select "Communication Setting" under "Online" from the menu bar.

Gommunication Setting — Untitlel - x|

Matwork type: | G-NET{RS232C) | oK |
COM part: IOOMS 'i Cancel |

Baud rate:

[rata lenath
( " 7 bits £+ 8 hits Help |

~| by e
£ Initialize I

1 bit

’—Stop bit—‘

 2hbits

Parity
( " MNan

&« 0dd = Ewven .0 |

Time-out: |5 - I T80

Parameter for automatic seting——————————————

[ Baud rate

¥ DataLength

W Parity

2. Specify the communication setting as the table below. Once the setting has been completed,
the communication with the USB becomes available.

Network type C-NET(RS232C)

Port No. COM port number allocated for the USB

Baud rate The baud rate cannot be specified. Even if any rate is selected, the setting will be
invalid.
(USB2.0 FullSpeed)

Data length 8 bits

Stop bit 1 bit

Parity Odd
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Chapter 7

Communication



7.1 Functions and Types

7.1.1 Communication Modes and Communication Ports

On the FPOR, four different communication modes are available.
According to the communication mode to be used, the usable communication ports vary.

Communication mode Usable communication port
Computer link Tool port
USB port
COM port
General-purpose serial Tool port
communication COM port
PC(PLC) link COM port
MODBUS RTU COM port

7.1.2 Computer Link

- Computer link is used for communication with a computer connected to the PLC. Instructions
(command messages) are transmitted to the PLC, and the PLC responds (sends response messages)
based on the instructions received.

- A proprietary MEWNET protocol called MEWTOCOL-COM is used to exchange data between the
computer and the PLC.

- The PLC answers automatically to the commands received from the computer, so no program is

necessary on the PLC side in order to carry out communication.
Computer

. FPWMINGR etc
Command message
| >

PLC

Response message

7.1.3 General-purpose Serial Communication

- With general-purpose serial communication, data can be sent back and forth between an external
device connected such as an image processing device and a bar code reader.

- Reading and writing of data is done using a ladder program in the FPOR, while reading and writing of
data from an external is handled through the data registers.

| Image checker

Data register (DT) Datatransmission using
N F159 (MTRN)
>

PLC L=

itted datal |
Received data < |
Data received in receive buffer

Data is sent to and received
from external devices thruogh
the data registers.
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7.1.4 PC(PLC) Link

Using a commercial R232C/RS485 converter enables to configure a PC(PLC) link (MEWNET-WO0) with

the FPOR.

- Exclusive internal relays "link relays (L)" and data registers "link registers (LD)" are shared between the
connected PLCs.

(Unit no.1) (Unit no.2) (Unit no.3) (Unit no4)
No.1 . No.1 No.1
Send area | ===~ | Receive area | — - )
Receive area
No.2 No.2 No.2
) g | Send areq | S———- mmmml> | Receive area
Receive area
NO .. F ¥
—0 - Receive area -1—“0 - Send area —DNO -
FPOR FPOR FPOR FPOR

\ A__Fsss A /

The link relays and link registers of the PLCs contain areas for sending and areas for receiving
data. These areas are used to share data among the PLCs.

7.1.5 MODBUS RTU

Function overview

- The MODBUS RTU protocol enables the communication between the FPOR and other devices
(including our FP-e, Programmable display GT series and KT temperature control unit).

- Communication is performed when the master unit sends instructions (command messages) to slave
units and the slave unit returns responses (response messages) according to the instructions.

Master function

Master
Slave Slave Slave
FPOR v
RS485 \'4 \'4
Modbus RTU Modbus RTU Modbus RTU
Slave function Slave function Slave function
applicable applicable applicable
device device device
Slave function
Master
Modbus RTU Slave Slave Slave
Master function
applicable RS485 v v v
device
FPOR FPOR FPOR
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7.2 Communicaton Port Type

7.2.1 Tool Port

This connector is used to connect a programming tool.
A commercial mini-DIN 5-pin connector is used for the tool port on the control unit.

Pin No. |[Signal name Abbreviation |Signal direction
1 Signal Ground SG -
2 Send Data SD Unit — External device
3 Receive Data RD Unit < External device
4 (Not used) - -
5 +5V +5V Unit — External device

7.2.2 USB Port

This connector is used to connect a programming tool.

A commercial USB2.0 cable (A: miniB) can be used.

Standard

USB2.0

connector shape

USB miniB type

saoo
soseo
| D 00000000 _ooo

7.2.3 COM Port

Note) The USB driver should be installed. It is assigned to a
virtual COM port on the PC Select "RS232C(C-NET)" in a
programming tool.

It is a screw down connection type terminal block (3-pin).

Signal ground

Receive data (Input)

Send data (Output)

COM port (RS485 port) terminal layout

[HH

SISIS)

|_| |_| +: Trasmission line (+)

+ - E

—: Trasmission line (—)
E : Terminal station setting
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7.3 Communication Specifications

Tool Port
Description
Interface RS232C
Transmission distance 15m
Baud rate 2400,4800,9600,19200,38400,57600,115200 bit/s

Communication method

Half-duplex communication

Synchronous method

Start stop synchronous system

Communication format

Data length: 7 bits/8bits

Parity: None/Even/Odd

Start code: STX/No STX

End code: CR/CR+LF/None/ETX
Stop bit: 1 bit/2 bits

Data transmission order

Transmits from bit O character by character.

Communication mode

Computer link (slave)
Modem initialization
General-purpose communication (only in RUN mode)

USB port

Description

Standard (Baud rate)

USB2.0 Fullspeed

Communication mode

Computer link (slave)

COM port (RS232C port)

Description
Interface RS232C
Transmission distance 15m

Baud rate

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

Communication method

Half-duplex communication

Synchronous method

Start stop synchronous system

Communication format

Data length: 7 bits/8bits

Parity: None/Even/Odd

Start code: STX/No STX

End code: CR/CR+LF/None/ETX
Stop bit: 1 bit/2 bits

Data transmission order

Transmits from bit 0 character by character.

Communication mode

Computer link (master/slave)
Modem initialization
General-purpose communication
MODBUS RTU (master/slave)

PC(PLC) link
Factory default settings
Baud rate Data length Parity Stop bit
Tool port 9600 bit/s 8 bits Odd 1 bit
COM port (RS232C port) 9600 bit/s 8 bits Odd 1 bit
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COM port (RS485)

Iltem Description

Interface RS485

Communication mode 1:N communication

Transmission distance Max. 1200 m V2

Baud rate 19200, 115200 bps "2 )

Communication method Two-wire, half-duplex transmission

Synchronous method Start stop synchronous system

Transmission line Shielded twisted-pair cable or VCTF

Computer link ASCII
Transmissio Ger)eral-purpoge . ASCII, Binary
n code serial communication
MODBUS RTU Binary

Communicati | Datalength 7bit / 8bit

on format (to | Parity None/Even/Odd

be set by Stop bit 1bit / 2bit

system Start code STX/No STX

registen)"**? ["End code CRICR+LF/None/ETX

. Note2) 5 Max. 99 units

No. of connected units " (Max. 32 units when our C-ENT adapter is connected.)
Computer link (master/slave)
Modem initialization

Communication function General-purpose serial communication
Modbus RTU (Master/Slave)
PC(PLC) link

Notel) When connecting a commercially available device that has an RS485 interface, please confirm
operation using the actual device. In some cases, the number of units, transmission distance, and baud
rate vary depending on the connected device.

Note2) The values for the transmission distance, baud rate and number of units should be within the

values noted in the graph below.
- For baud rate 115.2 kbps

-

99 —< 1/ For baud rate 19.2 kbps

Number
of units
(stations) 40

0 700 1200
Transmission distance (m)

Note3) The settings of the baud rate switches on the side of the unit and the system register No. 415
should be the same. Only 19200 bps can be specified when the C-NET adapter is connected with the
RS485 interface.
Note4) The start code and end code can be used only in the general-purpose serial communication
mode.
Note5) Unit numbers should be registered by the system register.

Factory default settings

Port type Baud rate Data length Parity Stop bit
Tool port 9600 bit/s 8 bits Odd 1 bit
COM port (RS485) 115200 bit/s 8 bits Odd 1 bit

Note:

If the potential difference between the power supplies of RS485 devices exceeds 4 V, the unit may not
communicate as it is the non-isolated type. The large potential difference leads to the damage to the
devices.
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7.4 Computer Link

7.4.1 Overview

- Computer link is used for communication with a computer connected to the PLC. Instructions
(command messages) are transmitted to the PLC, and the PLC responds (sends response messages)
based on the instructions received.

- A proprietary MEWNET protocol called MEWTOCOL-COM is used to exchange data between the
computer and the PLC.

- The PLC answers automatically to the commands received from the computer, so no program is
necessary on the PLC side in order to carry out communication.

- There are a MEWTOCOL master function and a MEWTOCOL slave function for the computer link.
The side that issues commands is called master, and the side that receives the commands, executes
the process and sends back responses is called slave.

Computer

Command message
| >
= <

Response message

MEWTOCOL master function

- This function is to carry out the communication on the master side (side that issues commands) of the
computer link. It is executed with the PLC's instruction F145(SEND) or F146(RECV). It is not necessary
to write the response process as a ladder, so the program is easier than the general-purpose
communication function.

The 1:1 or 1:N communication is available between our devices equipped with the computer link function
and the MEWTOCOL-COM. [Our devices (e.g.)]: PLC, temperature control unit, eco-power meter,
machine vision

MEWTOCOL slave function

- This function is to receive commands from the computer link, execute the process and send back the
results. Any special ladder program is not necessary to use this function. (Set the communication
conditions in the system registers.) It enables the 1:1 or 1:N communication with a master computer or
PLC.

- The program for the computer side must be written in BASIC or C language according to the
MEWTOCOL-COM. MEWTOCOL-COM contains the commands used to monitor and control PLC
operation.

EE
Note:

It is necessary to set the system register of the communication port to the computer link for using this
function. Both the master and slave functions are available for the FPOR, however, only the slave
function is available for the tool and USB ports.
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7.4.2 MEWTOCOL Slave Function

Outline of operation

Command and response

- 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. On the computer side, the execution result of the command can be confirmed by
the transmitted response.

MEWTOCOL-COM sketch

- 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.
Computer

Transmission program Reception processing program

]

Command message @ ;th:;: unlllr::mber of the PLC
- - at sent the response.
Header |Destina{ Text Check | Termi- & ”
tion '1'\" @3 ‘ code nator 5 Confirmation of whether or
not the processing was
_ carried out successfully.
(D The unit number of the PLC ®&/The type of command
to which the command is processed.
being sent @ If the command was used to
2 The type of command ::23 data, the data that was
(3 Any settings and data . .
required in order to execute ® goanrq]nf;rgcrj ‘;Eiﬂrgglab“: the
the command
processed successfully, the
v content of the error.
The command and data are v
sent to the PLC with the
specified unit number. A response is returned and

processed by the computer
(e.g. the computer retrieves
the data that was sent.)

Response message

_Text | Check | Termi-
B®78 | code nator

Header | Source
@
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Format of command and response

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

(@) Header
@ Unit no. of destination (01 to 99, decimal)

@ Text (Content depends on type of command)
@ Check code (BCC, hexadecimal)
' l— ® Terminator
—— A . - —
& T T T T T T T
o 1]#|R c|s|rR 0 0 0 1 r
| | 1 | 1 1 |

{Two- (Ona- &

digit)  digit) I
Target that reads the value (internal relay R1)

ified item (S specifies that only 1 point should be read)
Command name (e.g. read contact area)
Command code (Indicates that this is a command)

1. Header (Start code)
Commands must always have a "%" (ASCII code: H25) or a "<" (ASCII code: H3C) at the beginning of a
message.

2. Unit number

The unit number of the PLC to which you want to send the command must be specified. In 1:1
communication, the unit number "01" (ASCII code: H3031) should be specified. The unit number of the
PLC is specified by the system register.

3. 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.

% 0 1 # R C S8 X 0 0 0o 1 1 C S
4 : T
Command name and data to
—— Command code I#) be written
(ASCII code: HZ3)

4. Check code

BCC (block check code) 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: H2A2A) instead of the BCC.

5. Terminator (End code)
Messages must always end with a "CR" (ASCII code: HOD).

--
Note: When writing

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

- If there is a large number 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.

Key Point:
- With the FPOR, an expansion header "<" is supported to send single frame of up to 2048 characters as
well as general "%".

Type of header No. of characters that can be sent in 1 frame
% Max. 118 characters
< Max. 2048 characters
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Response message
The PLC that received the command in the example above sends the processing results to the computer.

—— (1) Header
@ Unit no. of source (PLC that processed the command, decimal)
(3) Text (Processing results and communication error codes ar estored here)
@ Check code (BCC, Hexadecimal)

’— (B Terminator
L
m — T,
el 1 cC| 0 R
< L 1
(Two- (One-
digit)  digit)

L Read value (Processing results for contact area read: cortact is off)
Command name (e.g. read contact area)
Response code (§ indicates a normal processing result. ! indicates that an error occurred)

1. Header (Start code)
A "%" (ASCII code: H25) or a "<" (ASCII code: H3C) must be at the beginning of a message.
The response must start with the same header that was at the beginning of the command.

2. Unit number
The unit number of the PLC that processed the command is stored here.

3. Text

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

0 1 $ R G 1 2 0o %

\_ If the read command was used,
the data that was read is stored here.

If normal: Command name
If error oceurs: Error code

Response code
If normal: "$" (ASCI| code: H24)
If error occurs: "!" (ASCII code: H21)

4. Check code

BCC (block check code) 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.

5. Terminator (End code)
There is alw