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Ethernet communication function

This manual explains the Ethernet communication specifications. For the functions not found in this manual, refer
to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.

In addition to this manual, please read the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter
carefully. Do not use this product until you have a full knowledge of the equipment, safety information and
instructions.

Please forward this manual to the end user.
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Ethernet communication overview

1 INTRODUCTION

1.1 Ethernet communication overview

The FR-A800-E/FR-F800-E inverter is equipped with an Ethernet board. Communication with network devices can be made

via Ethernet by connecting an Ethernet cable to the Ethernet connector on the Ethernet board.

Personal computer
(FR Configurator2)

Programmable controller

Inverter

Inverter

& Precautions for Ethernet communication

* In order to protect the inverter and the system against unauthorized access by external systems via network, take security

measures including firewall settings.
» Depending on the network environment, the inverter may not operate as intended due to delays or disconnection in

communication. Carefully consider the conditions and safety for the inverter on site.

€ Abbreviations
Abbreviation / generic name Description
DU Operation panel (FR-DU08)

Operation panel Operation panel (FR-DU08) and LCD operation panel (FR-LU0O8)
Parameter unit Parameter unit (FR-PU07)

PU Operation panel and parameter unit

Inverter Mitsubishi FR-A800-E/FR-F800-E inverter

Ethernet board Ethernet communication board (FR-AS8ETH)

Pr. Parameter number (Number assigned to function)
SLMP Seamless Message Protocol

iQSS Mitsubishi iQ Sensor Solution=1

TCP/IP Transmission Control Protocol / Internet Protocol
UDP/IP User Datagram Protocol / Internet Protocol

*1  The solution enables seamless sensor control using a programmable controller, GOT, and other devices. The iQSS contributes to the reduction

in the total cost from development to maintenance of production equipment.

& Trademarks

» Ethernet is a registered trademark of Fuji Xerox Corporation.
* MODBUS is a registered trademark of SCHNEIDER ELECTRIC USA, INC.
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Ethernet connector

1.2 Ethernet connector

€ Ethernet communication specifications

Item Description
Category 100BASE-TX/10BASE-T
Data transmission speed | 100 Mbps (100BASE-TX) / 10 Mbps (10BASE-T)
Transmission method Baseband
Maximum segment

100 m between the hub and the inverter
length

Number of cascade

connestion stages Up to 2 (100BASE-TX) / up to 4 (10BASE-T)

Interface RJ-45
Number of interfaces 1
available

IP version IPv4

Ethernet connector —

& Connection cable

Use Ethernet cables compliant with the following standards.

Communication
Cable Connector Standard
speed

100 Mbps Category 5 or higher, (shielded / STP) straight cable 100BASE-TX
Category 3 or higher, (shielded / STP) straight cable RJ-45 connector

10 Mbps - - 10BASE-T
Category 3 or higher, (UTP) straight cable

¢ Hub

Use a hub that supports transmission speed of the Ethernet.
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Ethernet cable wiring precautions

1.3 Ethernet cable wiring precautions

This section explains Ethernet cable connection and the relevant precautions.

€4 Handling of the Ethernet cable

* Do not touch the conductors of the cable or the connector on the inverter. Keep the conductors free of dust or dirt. Handling
the conductors with oily hands or dust/dirt adhesion to the conductors may cause transmission losses and impair normal
data link operation.

» Check the Ethernet cable for the following points before use.

» The cable is not broken.
» The cable does not have a short circuit.
* The connector is properly installed.

» Do not use an Ethernet cable with a broken latch. Doing so may cause the cable to come off or malfunction.

» Do not connect the Ethernet cable to the PU connector. The product could be damaged due to differences in electrical
specifications.

» The maximum distance between stations is specified as 100 m. However, the maximum distance may be shorter
depending on the environment. For details of the cable, contact your cable manufacturer.

€ Connecting and disconnecting of the Ethernet cable

Hold the cable connector when connecting and disconnecting the Ethernet cable. Pulling a cable connected to the inverter
may damage the inverter or cable, or result in malfunction due to poor contact.

@ Network configuration
Check the network configuration before wiring, and perform correct wiring.
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Removal of the Ethernet board

1.4 Removal of the Ethernet board

The option connector 2 is not available for use because the Ethernet board is installed in the initial status. The Ethernet board

must be removed as follows to install a plug-in option to the option connector 2.
(However, Ethernet communication is disabled in that case.)

CRRRERARN

Ethernet board earth plate

(1) Remove the inverter front cover. (For details on how to remove the front cover, refer to Chapter 2 of the inverter's
Instruction Manual (Detailed).)

(2) Remove the three mounting screws to remove the Ethernet board earth plate and the Ethernet board.

« For reinstalling the Ethernet board to the inverter, remove the plug-in option installed to the option connector 2 and install the
Ethernet board and its earth plate in the reverse order.

» Remove the Ethernet board on the FR-A800-E inverter to install the FR-A8NS and FR-A8AP/FR-A8AL for the SSCNET IlI(/
H) communication.
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Parameter list (by parameter number)

2

PARAMETER

2.1 Parameter list (by parameter number)

The following parameters are dedicated to Ethernet communication. Set the parameters according to application. For other
parameters, refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.

Pr. . Minimum | - Giiat | RE™ | Customer
Pr. Name Setting range setting to .
group . value setting
increments page
190 M400 RUN terminal function selection 1 0 13
191 M401 SU terminal function selection 1 1 13
192 M402 IPF terminal function selection 1 241 13
242, 342+3 99992 | 13
193 M403 OL terminal function selection ’ 1 3 13
194 M404 FU terminal function selection 1 4 13
195 M405 ABC1 terminal function selection 1 99 13
196 M406 ABC2 terminal function selection 1 9999 13
313 M410 DOO0 output selection 1 9999 13
314 M411 DO1 output selection 242, 342+4 1 9999 13
315 M412 DO2 output selection 1 9999 13
342 NOO1 Communication EEPROM write selection 0,1 1 0 14
349 NO10 Communication reset selection 0,1 1 0 14
502 NO13 Stop mode selection at communication error | 0 to 4 1 0 14
541 N100 Frequency command sign selection 0,1 1 0 51
. ) 0,1, 12,14, 18, 24, 28,
544 N103 CC-Link extended setting 100, 112, 114, 118, 128 1 0 51
550 D012 NET mode operation command source 0,1, 5, 9999 1 9999 9
selection
551 D013 PU mgde operation command source 1to0 3, 5, 9999 1 9999 9
selection
779 | N014 Srfs:at'on frequency during communication | 5q0 1, 9999 0.01 Hz 9999 | 14
804+5 | D400+5 | Torque command source selection Oto6 1 0 51
810«5 | H700+5 | Torque limit input method selection 0Oto2 1 0 51
1124 N681 Station number in inverter-to-inverter link 0 to 5, 9999 1 9999 72
1125 NG82 Number of inverters in inverter-to-inverter 2106 1 2 72
link system
1424 N650 Ethernet communication network number 1to 239 1 1 19
1425 N651 Ethernet communication station number 1t0120 1 1 19
1426 N641 Link speed and duplex mode selection Oto4 1 0 19
502, 5000 to 5002, 5006 to
1427 N630 Ethernet function selection 1 5008, 5010 to 5013, 9999, | 1 5001 19
45237, 61450
502, 5000 to 5002, 5006 to
1428 N631 Ethernet function selection 2 5008, 5010 to 5013, 9999, | 1 45237 19
45237, 61450
502, 5000 to 5002, 5006 to
1429 N632 Ethernet function selection 3 5008, 5010 to 5013, 9999, |1 9999 19
45237, 61450
1431 NG43 Etherr.let signal loss detection function 0to3 1 0 19
selection
1432 N644 Ethernet communication check time interval | 0 to 999.8 s, 9999 0.1s 9999 19
1434 N600 Ethernet IP address 1 0to 255 1 192 19
1435 N601 Ethernet IP address 2 0 to 255 1 168 19
1436 N602 Ethernet IP address 3 0 to 255 1 50 19
1437 N603 Ethernet IP address 4 0 to 255 1 1 19
1438 N610 Subnet mask 1 0to 255 1 255 19
1439 N611 Subnet mask 2 0to 255 1 255 19
1440 N612 Subnet mask 3 0to 255 1 255 19
1441 N613 Subnet mask 4 0to 255 1 0 19
1442 N660 Ethernet IP filter address 1 0 to 255 1 0 19
1443 N661 Ethernet IP filter address 2 0 to 255 1 0 19
1444 N662 Ethernet IP filter address 3 0 to 255 1 0 19
1445 N663 Ethernet IP filter address 4 0 to 255 1 0 19
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Parameter list (by parameter number)

Minimum

Refer

Pr. . . Initial Customer
Pr. Name Setting range setting to .
group . value setting
increments page
1446 |Neea | Cthemet IP filter address 2 range 0 to 255, 9999 1 9999 |19
specification
1447 |Nees | Cthemet IP filter address 3 range 0 to 255, 9999 1 9999 |19
specification
1448 |Nees | cinemetIP filter address 4 range 0 to 255, 9999 1 9999 |19
specification
1449 N670 Ethernet command source selection IP 0to 255 1 0 19
address 1
1450 N671 Ethernet command source selection IP 0to 255 1 0 19
address 2
1451 NG72 Ethernet command source selection IP 0t 255 1 0 19
address 3
1452 N673 Ethernet command source selection IP 0t 255 1 0 19
address 4
1453 NG74 Ethernet command so.u.rce.selectlon IP 0 to 255, 9999 1 9999 19
address 3 range specification
1454 N675 Ethernet command so_u_rce_selectlon IP 0 to 255, 9999 1 9999 19
address 4 range specification
1455 | N642 Keepalive time 1107200 s 1s 3600s |19

*1  The initial value is for standard models and IP55 compatible models.
*2  The initial value is for separated converter types.
*3  For the other settings, refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.
*4  The other available settings depend on the inverter. For details, refer to the description of Pr.190 to Pr.196 (Output terminal function

selection) in the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.
x5 The setting is available for the FR-A800-E only.
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Parameter list (by function group)

2.2 Parameter list (by function group)

4 D: Operation command and
frequency command

Parameters that specify the inverter's command source, and
parameters that set the motor driving frequency and torque.

Refer
Pr.
rou Pr. Name to
group e
D012 550 NET mode operanon command 9
source selection
D013 551 PU mode opgratlon command 9
source selection
D400+1 804+1 | Torque command source selection 51

x1  The setting is available for the FR-A800-E only.

@ H: Protective function parameter
Parameters to protect the motor and the inverter.

Refer
Pr.
rou Pr. Name to
J9 Y page
H700+«1 | 810«1 | Torque limit input method selection | 51

*1  The setting is available for the FR-A800-E only.

€4 M: Monitor display and monitor
output signal

Parameters regarding the inverter's operating status. These
parameters are used to set the monitors and output signals.

Refer
Pr.

Pr. Name to
group page
M400 190 RUN terminal function selection 13
M401 191 SU terminal function selection 13
M402 192 IPF terminal function selection 13
M403 193 OL terminal function selection 13
M404 194 FU terminal function selection 13
M405 195 ABC1 terminal function selection 13
M406 196 ABC2 terminal function selection 13
M410 313 DOO output selection 13
M411 314 DO1 output selection 13
M412 315 DO2 output selection 13

@ N: Operation via communication
and its settings

Parameters for communication operation. These parameters
set the communication specifications and operation.

Refer
Pr.
rou Pr. Name to

group -

N103 544 CC-Link extended setting 51

N600 1434 Ethernet IP address 1 19

N601 1435 Ethernet IP address 2 19

N602 1436 Ethernet IP address 3 19

N603 1437 Ethernet IP address 4 19

N610 1438 Subnet mask 1 19

N611 1439 Subnet mask 2 19

N612 1440 Subnet mask 3 19

N613 1441 Subnet mask 4 19

N630 1427 Ethernet function selection 1 19

N631 1428 Ethernet function selection 2 19

N632 1429 Ethernet function selection 3 19

NG41 1426 Link speed and duplex mode 19
selection

N642 1455 | Keepalive time 19

N643 1431 Ethernet S|gna_l loss detection 19
function selection

NG44 1432 !Ethernet communication check time 19
interval

N650 1424 Ethernet communication network 19
number

NG51 1425 Ethernet communication station 19
number

N660 1442 Ethernet IP filter address 1 19

N661 1443 Ethernet IP filter address 2 19

N662 1444 Ethernet IP filter address 3 19

N663 1445 Ethernet IP filter address 4 19

NG64 1446 Ethe‘rr?et [P filter address 2 range 19
specification

NG65 1447 Etherr.\et !P filter address 3 range 19
specification

NG66 1448 Ethe‘rr?et [P filter address 4 range 19
specification

N670 1449 Ethernet command source selection 19
IP address 1

N671 1450 Ethernet command source selection 19
IP address 2

NG72 1451 Ethernet command source selection 19
IP address 3

N673 1452 Ethernet command source selection 19
IP address 4

NG74 1453 Ethernet command sourgg se!ectlon 19
IP address 3 range specification

N675 1454 Ethernet command sourgg se!ectlon 19
IP address 4 range specification

NG81 1124 Statlon nymber in inverter-to- 72
inverter link

NG82 1125 Number of inverters in inverter-to- 72

inverter link system

Refer
Pr.
rou Pr. Name to
group page
NOO1 342 Comrqunlcatlon EEPROM write 14
selection
NO10 349 Communication reset selection 14
NO13 502 Stop mer §elect|on at 14
communication error
NO14 779 Operatlop frgquency during 14
communication error
N100 541 Frequency command sign selection | 51
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(D) Operation command and frequency command

2.3 (D) Operation command and frequency
command

Refer to

Purpose Parameter to set
page

Selection of the command
source during P.D012, P.D013 Pr.550, Pr.551 9
communication operation

To select the command source
during communication operation

To select the torque command
method in the torque control
mode

Torque command source

. P.D400 Pr.804 51
selection

2.3.1 Selection of the command source during
communication operation

When the Ethernet connector or a communication option is used, the command source in the network (NET) / PU
operation mode can be selected.

Pr. Name Initial value Setting range Description

The communication option is the
0 command source when in the NET
operation mode.

1 For manufacturer setting. Do not set.
The Ethernet connector is the command

550 NET mode operation command source when in the NET operation mode.
D012 source selection 9999 Communication option automatic

recognition

Normally, the Ethernet connector is the
9999 command source. When the
communication option is mounted, the
communication option is the command

source.
1 For manufacturer setting. Do not set.
2 The PU connector is the command
source when in the PU operation mode.
3 The USB connector is the command
source when in the PU operation mode.
551 PU mode operation command 9999 5 The Ethernet connector is the command
D013 source selection source when in the PU operation mode.

USB automatic recognition

Normally, the PU connector is the
9999 command source. When the USB is
connected, the USB connector is the
command source.

# Selection of command source in the network (NET) operation mode
(Pr.550)

« Either of the Ethernet connector or the communication option can be specified for the command source in the NET
operation mode.

» For example, whether or not the communication option is mounted, set Pr.550 = "5" to write parameters or input the start
and frequency commands via the Ethernet connector in the NET operation mode.

L o*® NOTE: GROUP
« In the initial setting, "9999" (communication option automatic recognition) is set for Pr.550. Thus, if the communication option D
is mounted, parameters cannot be written or the start and frequency commands cannot be sent by communications that use

the Ethernet connector. (Monitoring or parameter reading can be performed.)
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(D) Operation command and frequency command

# Selection of the command source of the PU operation mode (Pr.551)

 Any of the PU connector, Ethernet connector, or USB connector can be specified for the command source in the PU

operation mode.

* In the PU operation mode, set Pr.551 = "5" to write parameters or input the start and frequency commands via the Ethernet

connector. Set Pr.551 = "3 or 9999" to use the USB connector.

o™ NOTE
* When Pr.550 = "5" (NET operation mode, Ethernet connector) and Pr.551 = "5" (PU operation mode, Ethernet connector),
the PU operation mode has precedence.
» Changed setting values are enabled at power-ON or inverter reset.
Command source
Pr.550 Pr.551 —
. . Ethernet Communication Remarks
setting | setting PU connector USB connector .
connector option
2 PU operation mode |x X NET operation
modex1
3 X PU operation mode | x NET operation
modex1
0 -
5 x x PU operation mode NET operation
modex1
9999 PU operation PU operation NET operation
(initial x
modex2 modex2 modex1
value)
2 PU operation mode |x NET operation mode |x
3 X PU operation mode |NET operation mode | x
5 “ “ PU operation “ Switching to NET
5 mode=3 operation mode disabled
9999 PU operation PU operation .
(initial NET operation mode |x
modex2 modex2
value)
x :E;jrez?eratlon With communication option
2 PU operation mode |x - ——
. Without communication
NET operation mode |x .
option
x NET operation With communication option
. modex1
3 X PU operation mode - ——
. Without communication
9999 NET operation mode | x otion
(initial e P
value) . operation With communication option
5 N N PU operation modex1
mode=3 y Without communication
option
NET operation . L .
With communication option
222& PU operation PU operation ) modes1 P
modex2 modex2 i icati
value) NET operation mode |x X\sttir:)(r)]m communication

*1  If the communication option is not mounted, switching to the NET operation mode is not possible.

*2  When Pr.551 = "9999", the priority of the PU command source is defined as follows: USB connector > PU connector.

*3  When the CC-Link IE Field Network Basic is used, the NET operation mode has precedence. However, the Ethernet connector is not used as
the command source if a communication option is installed while Pr.550 = "9999".
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(D) Operation command and frequency command

€ Controllability through communication

Controllability in each operation mode

. EXT/PU EXT/PU NET operation | NET operation
Command Condition External | combined | combined (when the (whena
. Item PU - - s
source | (Pr.551 setting) . (EXT) operation | operation Ethernet communication
operation . . L
operation| mode 1 mode 2 connector is option is
(Pr.79=3) | (Pr.79=4) used)+6 used)+7
Operation (start) o “ “ o B
2 command
(PU connector) Operation (stop) . . .
9999 command © A A © A
(automatic Running frequency O X O x x
recognition, Monitor O @) O O O
Control b without USB Parameter write Ox4 X5 Ox4 O=4 X5
RS 455 y connection) Parameter read O (©) O O O
e Inverter reset @) [¢) @) ) )
communication -
) Operation (start)
via PU X X x X X
command
connector Operation (stop)
Copmman } P Av3 Av3 A+3 Av3 A3
Other than the -
bov Running frequency  |x X x x x
above Monitor o) o o) o) o)
Parameter write Xx5 X*5 X*5 X*5 X*5
Parameter read O (e} O O [@)
Inverter reset O O O O [@)
3 Operation command o “ “ o B
(start, stop)
(USB connector) c
9999 Running frequency O X O x x
(automatic Monitor O (e} O O O
recognition. with Parameter write Ox4 X5 Ox4 O=4 X5
. gnrion, w Parameter read 0 0 o) o ¢
Control via USB connection)
Inverter reset O O O O O
UsB -
Operation command
connector X X X x x
(start, stop)
Running frequency  |x x X x x
Other thanthe o o) o 0 o 0
above -
Parameter write X5 X%5 X5 X#5 X5
Parameter read O O O O O
Inverter reset O O O O O
Operation command
(start, stop) © X X © X
5 Running frequency O x @) x x
Monitor O O O O O
(Ethernet board) Parameter write Ox4 X#5 Ox4 Ox4 X#5
Control by Parameter read O e} e} (e} (e}
communication Inverter reset O O O O O
via Ethernet Operation command o " o " Ol "
board Other than the (start, stop)
above or when the |Running frequency  |x X x X O+1 x
CC-Link IE Field |Monitor @) @) @) @) @) @)
Network Basicis |Parameter write X5 X5 X5 X#5 Ox4 X5
selected Parameter read O o O O O [@)
Inverter reset X X x x Ox2 x
Operation command y » “ B B Ol
(start, stop)
communication Running frequency  |x X x x X Ox1
option (via — Monitor O ©) ©) ©) ©) ©)
communication) Parameter write Xx5 X*5 X*5 X*5 X*5 Ox4
Parameter read O o O O O O
Inverter reset X x X x x Ox2
External Inverter reset O (e} O [@) [@)
terminal at . Operation command « o o N ol
the control (start, stop)
circuit Frequency setting x o X Ox8 X1
O: Valid x:Invalid A: Partially valid
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(D) Operation command and frequency command

1  The operation is as set in Pr.338 Communication operation command source and Pr.339 Communication speed command source. (Refer
to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.)

*2 At occurrence of communication error, the inverter cannot be reset.

*3  Enabled only when stopped by the PU. "PS" is displayed on the operation panel for the PU stop. The operation is as set in Pr.75 Reset
selection/disconnected PU detection/PU stop selection. (Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.)

*4  Writing of some parameters may be disabled by the Pr.77 Parameter write selection setting and the operating condition. (Refer to the

Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.)

x5 Some parameters are write-enabled independently of the operation mode and command source presence/absence. Writing is also enabled
when Pr.77 = "2". (Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.) Parameter clear is disabled.

*6  Applicable when Pr.550 NET mode operation command source selection = "5" (Ethernet connector enabled), or Pr.550 NET mode
operation command source selection = "9999" with no communication option connected

«7  Applicable when Pr.550 NET mode operation command source selection = "0 (communication option enabled)", or Pr.550 NET mode
operation command source selection = "9999" with communication option connected

*8  The frequency can be set by multi-speed setting or input through terminal 4.

€ Operation at fault

Operation in each operation mode at error occurrences

communication
option

EXT/PU EXT/PU [NET operation| NET operation
Condition External | combined | combined (when the (when a
Fault record . PU . . I
(Pr.551 setting) . (EXT) operation | operation Ethernet |communication
operation . . L.
operation mode 1 mode 2 connector is option is
(Pr.79=3) | (Pr.79=4) used)x5 used)+6
Inverter fault — Stop
2 (PU connector)
PU connector 9999 (automatic Stop/continuedx1x4
disconnection recognition)
Other than 2 Stop/continued=1
Communication 2 (PU connector) Stop/ Continued Stop/ Continued
error at PU continued=2 continuedx2
connector Other than 2 Continued
o 3 (USB connector)
Communlcel;tlon 9999 (automatic fct)?t)i/nued*z Continued
error at US recognition)
connector -
Other than 3 Continued
5 (Ethernet board) Stop/ Continued Stop/ Continued
L continued+2 continued=2
Communication rorth
error at Ethernet o:]:: :h:régol_r'nk
board hd - ; . . .
IE Field Network Continued Stop/continued=2 |Continued
Basic is selected
Communication
error at — Continued Stop/continued+3

x]1  Selectable with Pr.75 Reset selection/disconnected PU detection/PU stop selection

*2  Selectable with Pr.122 PU communication check time interval, Pr.548 USB communication check time interval, and Pr.1432 Ethernet
communication check time interval

*3  The operation depends on the communication option setting.

x4  In the PU JOG operation mode, the operation always stops when the PU is disconnected. The operation at a PU disconnection fault (E.PUE)
occurrence is as set in Pr.75 Reset selection/disconnected PU detection/PU stop selection.

x5  Applicable when Pr.550 NET mode operation command source selection = "5" (Ethernet connector enabled), or Pr.550 NET mode

operation command source selection = "9999" with no communication option connected
*6  Applicable when Pr.550 NET mode operation command source selection = "0 (communication option enabled)", or Pr.550 NET mode

operation command source selection = "9999" with communication option connected
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(M) Monitor display and monitor output signal

2.4 (M) Monitor display and monitor output

signal
Purpose Parameter to set Refer to
page
To assign functions to the output Output terminal function | P.M400 to P.M406, | Pr.190 to Pr.196, 13
terminals assignment P.M410 to P.M412 | Pr.313 to Pr.315

2.4.1 Output terminal function selection

Use the following parameters to change the functions of the open collector output terminals, relay output terminals, or
virtual terminals of CC-Link IE Field Network Basic.

Initial i . .
Pr. Name Initial set signal Setting range
value

190 RUN terminal .
M400 function selection 0 RUN (Inverter running)
191 SU terminal
M401 function selection ! SU (Up to frequency)

Open IPF (Instantaneous power
192 IPF te:rmmal _ collector 2x1 failurefundervoltage)
M402 function selection output : -

terminal 9999+2 No function Inverter-to-inverter linkup (LNK) signal:
193 OL terminal . 242 (positive logic), 342 (negative
M403 function selection 3 OL (Overload warning) logic)+3
194 FU terminal 4 FU (Output frequency
M404 function selection detection)
195 ABC1 terminal
M405 function selection 53:;3(“ % ALM (Fault
196 ABC2 terminal -

t | i
M406 function selection ermina 9999 No function
313 . .
M41 05 DOO output selection 9999 No function
314 Inverter-to-inverter linkup (LNK) signal:
M411 DO1 output selection 9999 No function 242 (positive logic), 342 (negative

* logic)+4

315 . )
M41 2. DO2 output selection 9999 No function

*1  The initial value is for standard models and IP55 compatible models.

*2  The initial value is for separated converter types.

=3 For the other settings, refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.

x4 The other available settings depend on the inverter. For details, refer to the description of Pr.190 to Pr.196 (Output terminal function
selection) in the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.

=5  The parameter is used when the CC-Link |IE Field Network Basic is selected. (Refer to page 57.)

®Inverter-to-inverter linkup (LNK) signal

* The Inverter-to-inverter linkup (LNK) signal is available to check that the master-slave communication is established. (For
the details of the inverter-to-inverter link function, refer to page 72.)

Master/slave Signal ON condition Signal OFF condition

* The inverter does not receive a response from a slave
in communication.

* The inverter detects a signal loss.

* The inverter does not receive any request from the

Slave The inverter returns a response to the master. master.

* The inverter detects a signal loss.

The inverter receives a response from all the slave

Master . L -
inverters during initial communication.

GROUP

» To use the LNK signal, set "242 (positive logic) or 342 (negative logic)" in any of Pr.190 to Pr.196 (Output terminal
function selection) to assign the function to the output terminal.

» Changing the terminal assignment using Pr.190 to Pr.196 (Output terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.
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(N) Operation via communication and its settings

2.5

(N) Operation via communication and its

settings
Refer
Purpose Parameter to set to
page
To start operation via Initial setting of operation | P.N001, P.N010, Pr.342, Pr.349, 14
communication via communication P.N013, P.N014 Pr.502, Pr.779
P.N600 to P.N603,
P.N610 to P.N613,
Initial setting of Ethernet P.N630 to P.N632, Pr.1424 to Pr.1429,
. . . P.N641 to P.N644, Pr.1431, Pr.1432, 19
To communicate via Ethernet communication P.N650, P.N651, Pr.1434 to Pr.1455
connector P.N660 to P.N666,
P.N670 to P.N675
CC-Link IE Field Network P.N100, P.N103, Pr.541, Pr.544, 51
Basic P.D400, P.H700 Pr.804, Pr.810
Operation via communication Inverter-to-inverter link
using the inverter-to-inverter link f . P.N681, P.N682 Pr.1124, Pr.1125 72
function unction

2.5.1

Initial setting of operation via communication

communication.

I Set the action at fault occurrence or at writing of parameters when the inverter is performing operation via

Initial Settin o
Pr. Name 9 Description
value range
f s Parameter values are written to the EEPROM and RAM by
z%z:) 1 gggggmmat_:on et 0 0 communication.
write selection 1 Parameter values are written to the RAM only by communication.
349 Communication reset . 0 Enaz:es t:e error reset :unc?on in Tm.y oser;tictm mkode. -
N010+3 selection 1 nables the error reset function only in the Network operation
mode.
Inverter operation when a | Inverter operation after a
communication error communication error is
0 occurs cleared
?utput thtc.)ﬁ . Output stop status continues.
E.EHR" indication=1 ("E.EHR" indications1)
ALM signal output '
Output to decelerate and stop
. 1 the motor Output stop status continues.
502 Stop mode selectionat | | "E.EHR" indication after stop«1 | ("E.EHR" indication=1)
N013:2 | communication error ALM signal output after stop
Output to decelerate and stop
2 the motor Restart
"E.EHR" indication after stop=1
3 Operation continues at the Normal
frequency set in Pr.779.
Operation continues at the
4 frequency set in Pr.779. Normal
"CF" warning indication
770 Operation frequency 0 to 590 Hz g;t::r: frequency for the operation when a communication error
during communication 9999 v -
NO014 Operation continues at the same frequency before the
error 9999 L
communication error.

*1  If in communication by the communication option, the "E.OP1" indication is displayed.
*2  The parameter setting is valid when Pr.1431 Ethernet signal loss detection function selection = "3" or Pr.1432 Ethernet communication

check time interval = "9999" during Ethernet communication.
*3  The parameter is used when the CC-Link IE Field Network Basic is selected. (Refer to page 51.)

14 | pARAMETER




(N) Operation via communication and its settings

4 Communication EEPROM write selection (Pr.342)

* When parameter write is performed via the inverter PU connector, USB communication, the Ethernet connector, or a
communication option, the parameters storage device setting can be switched to RAM only from both EEPROM and RAM.
Use this function if parameter settings are changed frequently.

* When changing the parameter values frequently, set "1" in Pr.342 Communication EEPROM write selection to write
them to the RAM only. The life of the EEPROM will be shorter if parameter write is performed frequently with the setting
unchanged from "0 (initial value)" (EEPROM write).

» Turning OFF the inverter's power supply clears the modified parameter settings when Pr.342 = "1" (write to RAM only).
Therefore, the parameter values at next power-ON are the values last stored in EEPROM.
» The parameter setting written in RAM cannot be checked on the operation panel. (The values displayed on the operation
panel are the ones stored in EEPROM.)

€ Operation selection at a communication error (Pr.502, Pr.779)

» For communication via the Ethernet connector or a communication option, operation at a communication error can be

selected. The operation is active under the Network operation mode.
+ The operation at a communication error can be selected with Pr.502 when Pr.1431 Ethernet signal loss detection
function selection = "3" or Pr.1432 Ethernet communication check time interval = "9999" during Ethernet

communication.

* When a communication error is detected during communication via the Ethernet connector while Pr.1431 Ethernet signal
loss detection function selection = "2 or 3", the alarm (LF) signal is output via an output terminal of the inverter. For the
LF signal, set "98 (positive logic) or 198 (negative logic)" in any of Pr.190 to Pr.196 (Output terminal function selection)
to assign the function to the output terminal. (While communication is performed with a communication option, the LF signal

is output only when "3 or 4" is set in Pr.502.)

At fault occurrence

At fault removal

Pr.502
Fault record . . .. Fault (ALM) . o Fault (ALM)
setting | Operation Indication . Operation Indication .
signal signal
0
(initial | Output shutoff | "E. EHR"+1 ON g::ﬂ:t stop —— oN
value) continues.
1 Output to "E EHR" after ON after stop
5 decelerate and - R
Communication line stop the motor stop-1 estart:3
3 Operation Normal OFF Normal OFF
continues atthe Normal
frequency setin | ]
4 Pr.779.52 CF" warning
0,3 Output shutoff | "E. 1 ON Output stop
ot - Output to status "E. 1" ON
Communicationoption | 1 2 decelerate and | "E. 1" after stop | ON after stop | continues.
(whena _ stop the motor
F:ommunlcatlon option Operation Operation
is used) 4 continuesatthe | ,~c OFF continuesatthe |, e\ i OFF
frequency setin 9 frequency setin 9
Pr.779.:2 Pr.779.

*1  If in communication by the communication option, the "E.OP1" indication is displayed.
*2  Under position control, the operation is continued to the target position.
*3  When the communication error is removed during deceleration, the motor re-accelerates. Under position control, the motor does not re-

accelerate even when the communication error is removed during deceleration.

PARAMETER I
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* The following charts show operations when a communication line error occurs.

Pr.502 = "0 (initial value)" Pr.502 = "1"
Fault detected Fault cleared Fault detected Fault cleared
Communication ’ L] Communication ¥ +
fault OFF ON OFF fault OFF ON OFF
A | ) | A 1 Motor |
Output frequency | Motor coasting | Output frequency i decelerates |
/ ! ! to stop !
- | : |
3 » 3 Y 3 »
| ! Time ! ! ! Time
Fault indication [ : Fault indication I ;
(E.EHR/E.OP1) Displayed | (E.EHR/E.OP1) 1 Displayed |
Fault signal i ; Fault signal | ‘ ‘
(ALM) OFF ON | (ALM) OFF! ON!
Alarm signal ‘ Alarm signal |
(LF) OFF ON OFF (LF) OFF ON OFF
Pr.502 = "2" Fault detected Fault cleared Pr.502 ="3" Fault detected Fault cleared
Communication ¥ ¥ ' ¥
fault OFF ON OFF Communication OFF ON OFF
4 Motor fault Pr.779 = "9999"
decelerates / !
Output frequency to stop Output frequency

(Operation continues at

the frequency set in Pr.779)

»
»

./ | Pr779 - -----—----- .- ; - 4
! | L—Pr.779 #"9999"

Fault indication ; Time 3 3 Time
(E.EHR/E.OP1) Displayed Fault indication _ Not displayed !
Fault signal ! 3 Fault signal 3 3
(ALM) OFF, | (ALM) OFF | !
Alarm signal | ‘ Alarm signal | ‘
(LF) OFF ON OFF (LF) OFF ON OFF
Pr.502 = "4" Fault detected Fault cleared
Communication : ¥
fault OFF ON OFF
1 Pr.779 = "9999"
A | [
Output frequency /

(Operation continues at
the frequency set in Pr.779)

Pr779f - - 4 2 N S —
1 —Pr.779 # "9999"

>
| Ti
Warning indication . fme

(CF) Displayed

Fault signal 3 3
(ALM) OFF ! :
Alarm signal ‘ ‘
(LF) OFF ON OFF
e NOTE /

* When the Pr.1431 setting is changed to a value other than "3" after the operation defined by the Pr.502 setting starts, the
operation will be changed according to the Pr.1431 setting.
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» The following charts show operations when a communication option is used and a fault occurs.

Pr.502 = "0 (initial value) or 3" Pr.502 ="1 or 2"
Fault detected Fault cleared Fault detected Fault cleared
v v v
Fault OFF ON OFF Fault OFF ON OFF
A . A i
freo:;f]it 1 Motor coasting Output frequency |
q y / Motor decelerates to stop
> : >
| Time | i
Fault indication ; Fault indication ; Time
(E1) 41 Displayed (E.1) Displayed
Fault signal i Fault signal ‘
(ALM) OFF ON (ALM) OFF ON
Alarm signal Alarm signal
(LF) OFF (LF) OFF
Pr.502 = "4" Fault detected Fault cleared
+ v
Fault OFF ON OFF
N Pr.779 = "9999"
Output /

frequency

Pr779f - - = ; :
! Pr.779 # "9999"

(Operation continues at the frequency set in Pr.779)

. Time
Warning
indication (CF) Displayed
Fault signal 3
(ALM) OFF :
Alarm signal |
(LF) OFF ON

o™ NOTE:

* When a communication option is used, the protective function [E.OP1 (fault data: HA1)] is activated at error occurrences on
the communication line. The protective function [E.1 (fault data: HF 1)] is activated at error occurrences in the communication
circuit inside the option.

Fault output indicates the Fault (ALM) signal and an alarm bit output.

When the fault output is set enabled, fault records are stored in the faults history. (A fault record is written to the faults history
at a fault output.)

When the fault output is not set enabled, fault record is overwritten to the faults history of the faults history temporarily but not
stored.

After the fault is removed, the fault indication goes back to normal indication on the monitor, and the faults history goes back
to the previous status.

When Pr.502 = "0", the normal deceleration time setting (settings of Pr.8, Pr.44, and Pr.45, etc.) is applied as the deceleration
time. Normal acceleration time setting (settings of Pr.7 and Pr.44, etc.) is applied as the acceleration time for restart.

When Pr.502 = "2, 3, or 4", the inverter operates with the start command and the speed command, which were used before
the fault.

If a communication line error occurs, then the error is removed during deceleration while Pr.502 = "2", the motor re-
accelerates from that point. (When a communication option is used, acceleration does not restart at a communication option
error.)

The Pr.502 and Pr.779 settings are valid when communication is performed via the Ethernet connector or a communication
option.

These parameters are valid under the Network operation mode. When performing communication via the Ethernet connector,
set Pr.551 PU mode operation command source selection = "5".

Pr.502 is valid for the device that has the command source under the Network operation mode. If a communication option is
installed while Pr.550 = "99909 (initial value)", an Ethernet connector communication error occurs and Pr.502 becomes

.

.

.

.

.

.

.

.

.

.

invalid.
« If the communication error setting is disabled with the settings of Pr.502 = "3" and Pr.1432 = "9999", the inverter does not
continue its operation at the frequency set in Pr.779 when a communication error occurs. GROUP

If a communication error occurs while continuous operation at the frequency set in Pr.779 is selected with Pr.502 = "3 or 4",
the inverter operates at the frequency set in Pr.779 even though the speed command source is at the external terminals.
Example) If a communication error occurs while Pr.339 = "2" and the RL signal is input through an external terminal, the
operation is continued at the frequency set in Pr.779.

« During position control, an error occurs even if "2" is set in Pr.502.
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/\ CAUTION

® When Pr.502 = "3" and a communication line error occurs, or Pr.502 = "4" and a communication line
error or a communication option fault occurs, the operation continues. When setting "3 or 4" in
Pr.502, provide a safety stop countermeasure other than via communication. For example, input a
signal (RES, MRS, or X92) through an external terminal or press the PU stop on the operation panel.

@ Error reset operation selection at inverter fault (Pr.349)

* In the External operation mode or the PU operation mode, use this parameter to disable an error reset command sent
through the Ethernet network (CC-Link IE Field Network Basic) or from a communication option.

Pr.349 setting Description
0 (initial value) Error reset is enabled independently of operation mode
1 Error reset is enabled only in the network operation mode

€ Operation mode switching and communication startup mode (Pr.79,
Pr.340)

» Check the following before switching the operation mode.
- The inverter is at a stop.
- Both the STF and STR signals are off.
- The Pr.79 Operation mode selection setting is correct. (Check the setting on the operation panel of the inverter.)
» The operation mode at power ON and at restoration from instantaneous power failure can be selected. Set a value other
than "0" in Pr.340 Communication startup mode selection to select the Network operation mode.
« After the inverter starts up in the Network operation mode, parameter write can be commanded via the network.

» The changed value in Pr.340 is applied after the next power-ON or inverter reset.
« The Pr.340 setting can be changed on the operation panel in any operation mode.
* When setting a value other than "0" in Pr.340, make sure that the communication settings of the inverter are correct.

RX| Parameters referred to | >3

Pr.7 Acceleration time, Pr.8 Deceleration time (" Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter
Pr.79 Operation mode selection (& Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter

Pr.340 Communication startup mode selection [~ Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter
Pr.550 NET mode operation command source selection € page 9

Pr.551 PU mode operation command source selection i€ page 9

Pr.1431 Ethernet signal loss detection function selection S page 19

Pr.1432 Ethernet communication check time interval (35~ page 19
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2.5.2

Initial settings and specifications of Ethernet
communication

Use the following parameters to perform required settings for Ethernet communication between the inverter and other

devices.

To make communication between other devices and the inverter, perform the initial settings of the inverter parameters

to match the communication specifications of the devices. Data communication cannot be made if the initial settings are

not made or if there is any setting error.

Initial Settin i
Pr. Name 9 Description
value range
1434
N600:1 Ethernet IP address 1 192 0 to 255
1Ng)51 . Ethernet IP address 2 168 0 to 255
1436 Enter the IP address of the inverter to be connected to Ethernet.
2
N602:1 Ethernet IP address 3 50 0 to 255
1437
1 2
N603:1 Ethernet IP address 4 0 to 255
1438
2 2
N610:1 Subnet mask 1 55 0 to 255
1439 Subnet mask 2 255 0 to 255
N611+1 Enter the subnet mask of the network to which the inverter
1440 belongs.
2 2
N612:1 Subnet mask 3 55 0 to 255
1441
N613:1 Subnet mask 4 0 0to 255
502, 5000 to
1427 Ethernet function 5002, 5006 to
N630 lection 1 5001 5008, 5010 to
*] selection 5013, 9999,
45237, 61450
502, 5000 to
. 5002, 5006 to
1N‘gis1 EtTeTet f;lnctlon 45237 5008, 5010 to | Set the application, protocol, etc.
*] selection 5013, 9999
45237, 61450
502, 5000 to
1429 Ethernet function 5002, 5006 to
N632 lection 3 9999 5008, 5010 to
1 selection 5013, 9999,
45237, 61450
1426 Link speed and duplex 0 Oto4 Set the communication speed and the communication mode
N641+1 mode selection (full-duplex/half-duplex).
1455 When no response is returned for an alive check message
N642 Keepalive time 3600 s 1t07200s (KeepAlive ACK) for the time (s) set in Pr.1455 multiplied by 4
elapsed, the connection will be forced to be closed.
0 Signal loss detection
disabled
1 A warning (EHR) is output for | Set the availability of the signal
1431 Ethernet signal loss a signal loss. loss detection and select the
N643 detection function 0 A warning (EHR) and the action when Ethernet
selection 2 Alarm (LF) signal are output | communication is interrupted by
for a signal loss physical factors.
3 A protective function (E.EHR)
is activated for a signal loss.
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Initial Settin i
Pr. Name 9 Description
value range
0 Ethernet communication is available, but the inverter trips in the
NET operation mode.
Set the interval of the communication check (signal loss
1432 Ethernet communication detec‘:t.lon) time for all devices with IP addressgs in the range
L . 9999 specified for Ethernet command source selection (Pr.1449 to
N644 check time interval 0.1t0999.8 s Pr.1454)
If a no-communication state persists for the permissible time or
longer, the inverter will trip.
9999 No communication check (signal loss detection)
1424 Ethernet communication
N650+1 network number 1 1to 239 Enter the network number.
1425 Eth(.arnet communication 1 1to0 120 Enter the station number.
N651+1 station number
1442 Ethernet IP filter address
N660:1 1 0 0 to 255
1443 Ethernet IP filter address
N661:1 2 0 0 to 255
1N 464;42 Ethernet IP filter address 0 00 255
*1 Set the range of connectable IP addresses for the network
9
1445 Ethernet IP filter address 0 0 to 255 devices.
N663+1 4 (When Pr.1442 to Pr.1445 = "0 (initial value)", the function is
© invalid.)
1446 Ethernet IP fl!tfer a_ddress 9999 0 to 255, 9999
N664+1 2 range specification
1447 Ethernet IP filter address
e 9999 0 to 255, 9999
N665+1 3 range specification °
1448 Ethernet IP filter address
e 9999 0 to 255, 9999
N666+1 4 range specification °
Ethernet command
1449 .
source selection IP 0 0to 255
N670=1
address 1
Ethernet command
1450 .
N671 source selection IP 0 0 to 255
*1 address 2 To limit the network devices that send the operation or speed
Eth t d command through the Ethernet network (Modbus/TCP or CC-
1451 erne comman Link IE Field Network Basic), set the range of IP addresses of
N672+1 source selection IP 0 0 to 255 the devices.
address 3 When Pr.1449 to Pr.1452 = "0 (initial value)", no IP address is
1452 Ethernet command specified for sending commands through the Ethernet network.
source selection IP 0 0 to 255 In this case, operation through the Ethernet network (Modbus/
N673+1 address 4 TCP or CC-Link IE Field Network Basic) is not available.
Eth t d When four or more clients attempt a connection to the inverter
erne comrnan during Modbus/TCP communication, the connection attempted
1453 source selection IP f .
9999 0 to 255, 9999 | from outside of the IP address range set for Ethernet command
N674+1 address 3 range source selection may be forced to be closed.
specification
Ethernet command
1454 source selection IP
2
N675+1 address 4 range 9999 010 255, 9999
specification

The setting is applied after an inverter reset or power-ON.

» The monitored items and parameter settings can be read during communication with the Pr.1432 Ethernet communication

check time interval = "0" setting, but an inverter fault occurs instantly when the operation mode is switched to the NET

operation mode. When the NET operation mode is selected as the start-up operation mode, communication is performed
once, then an Ethernet communication fault (E.EHR) occurs.

To perform operation or parameter writing via communication, set Pr.1432 to "9999" or a value larger than the communication
cycle or retry time setting. (Refer to page 25.)
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& Ethernet function selection (Pr.1427 to Pr.1429)

Refer to the Instruction Manual of the device connected via Ethernet, and set Pr.1427 to Pr.1429 Ethernet function

selection 1 to 3 according to the application and protocol.

A communication socket is provided only for the selected application.

Pr.1427 to Pr.1429 C Number of Referto
. Application«1 Protocol:x1 i
setting connectable clients page
502 Modbus/TCP TCP/IP 3 39
5000 -
— UDP/IP No limit
5001 (Pr.1427 initial value)«2
50022 i TCP/IP 153
MELSOFT / FA product connection — 26
5006 UDP/IP No limit
5007 TCP/IP 153
5008 UDP/IP No limit
5010 -
UDP/IP No limit
5011
SLMP 27
5012
TCP/IP 153
5013
45237 (Pr.1428 setting) iQSS UDP/IP No limit 4
61450 CC-Link IE Field Network Basic UDP/IP No limit 51
9999 (Pr.1429 initial value) Unselected —

*1  If both application and protocol settings are identical in Pr.1427 to Pr.1429, the priority of the setting is defined as follows: Pr.1427 > Pr.1428 >
Pr.1429.
(Example) When Pr.1427 = "5001", Pr.1428 = "5006", Pr.1429 = "5013", "5001" and "5013" are valid.

*2  To connect the inverter and FR Configurator2 via the MELSOFT / FA product for Ethernet communication, set "5001 (initial value)" or "5002"

according to the protocol type (UDP/IP or TCP/IP) in any of Pr.1427 to Pr.1429.

=3 When the inverter is connected with other equipment via a hub, and if the communication between the other equipment and the hub is
interrupted and resumed, the communication between the inverter and the other equipment may not be established depending on the
specifications of the hub. To re-establish communication with the other equipment, reset the inverter to forcefully close the connection. (Setting a
shorter time in Pr.1455 Keepalive time is also effective as a preventive measure (refer to page 22).)

*4  For details, refer to the Instruction Manual of FR Configurator2.

4 Communication speed and full-duplex/half-duplex selection (Pr.1426)
Set the communication speed and the communication mode (full-duplex/half-duplex) in Pr.1426 Link speed and duplex

mode selection.

If the operation is not performed properly in the initial setting (Pr.1426 = "0"), set Pr.1426 according to the specifications of the

connected hub.

Pr.1426 setting

Communication speed

Full-duplex/half-
duplex system

Remarks

0 (initial value)

Automatic negotiation

Automatic negotiation

The communication speed and the communication mode
(half-duplex/full-duplex) are automatically negotiated to
ensure the optimum setting.

1 100 Mbps Full-duplex —
2 100 Mbps Half-duplex —
3 10 Mbps Full-duplex —
4 10 Mbps Half-duplex —

GROUP
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€ IP address (Pr.1434 to Pr.1437)

Enter the IP address of the inverter to be connected to Ethernet in Pr.1434 to Pr.1437.
(Enter the IP address assigned by the network administrator.)

Set the value in the first octet in Pr.1434.
Set the value in the second octet in Pr.1435.
Set the value in the third octet in Pr.1436.
’fSet the value in the fourth octet in Pr.1437.

* ok * * Kk * * ok * * ok *

€ Subnet mask (Pr.1438 to Pr.1441)

Enter the subnet mask of the network to which the inverter belongs in Pr.1438 to Pr.1441.

Set the value in the first octet in Pr.1438.
Set the value in the second octet in Pr.1439.
Set the value in the third octet in Pr.1440.
’fSet the value in the fourth octet in Pr.1441.

& Keepalive time (Pr.1455)

An alive check message (KeepAlive ACK) is sent to a device if the device does not return any response within the time set in
Pr.1455 Keepalive time while a TCP connection is established. When no response is returned after the third transmission,
the connection will be forced to be closed.

Inverter Connected device
B Normal communication
Time set |
in Pr.1455
L KeepAlive ACK (first) No response
Time set |
in Pr.1455
KeepAlive ACK (second)
- No response
Time set |
in Pr.1455
KeepAlive ACK (third)
= No response
Time set |
in Pr.1455
v —1 Timeout
Time (connection close)
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@ Ethernet IP filtering function (Pr.1442 to Pr.1448)

+ Set the IP address range for connectable network devices (Pr.1442 to Pr.1448) to limit the connectable devices. The IP
address setting range depends on the settings in Pr.1443 and Pr.1446, Pr.1444 and Pr.1447, and Pr.1445 and Pr.1448.
(Either of the settings can be larger than the other in Pr.1443 and Pr.1446, Pr.1444 and Pr.1447, and Pr.1445 and
Pr.1448.)

[Setting example 1] Pr1442  Pr1443  Pr1444  Pr.1445
Etheret IP address forfitering | 192 | 168 | 1 | 100 |
A A
The range is between The range is between ‘
the values set in both the values set in both
‘ parameters. il il parameters. ‘
Pr.1446 Pr.1447 Pr.1448
Filtering range setting ‘ ‘ 9999 ‘ 3 ‘ 150 ‘

for the Ethernet IP address
In this case, the IP address range in which Ethernet communication is permitted is "192.168.x (1 to 3).xxx (100 to 150)".

i le 2
[Setting example 2] Pr.1442 Pr1443  Pr1444  Pr.1445

Etheret IP address for filtering 192 168 2 | 100 |
A
The range is between I
the values set in both
parameters.
v
Pr.1446 Pr.1447 Pr.1448

Filtering range setting
for the Ethernet IP address ‘ — ‘ 9999 9999 ‘ 50 ‘

In this case, the IP address range in which Ethernet communication is permitted is "192.168.2.xxx (50 to 100)".
* When Pr.1442 to Pr.1445 = "0 (initial value)", the function is invalid.
* When Pr.1446 to Pr.1448 = "9999 (initial value)", the range is invalid.

/\ CAUTION

® The Ethernet IP filtering function (Pr.1442 to Pr.1448) is provided as a means to prevent unauthorized

access (with intentions such as to corrupt programs or data) by external systems, but the function

does not prevent it completely. In order to protect the inverter and the system against unauthorized

access by external systems, take additional security measures. Mitsubishi Electric Corporation will

not take any responsibility for any problems in the inverter and the system incurred by unauthorized

access.

The following are examples of measures to prevent unauthorized access.

- Install a firewall.

- Install a personal computer as a relay station, and control the relaying of transmission data using
an application program.

- Install an external device as a relay station to control access rights. (For the details of external
devices used to control access rights, contact the distributors of the external devices.)
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& Ethernet IP address for command source selection (Pr.1449 to Pr.1454)
To limit the network devices that send the operation or speed command through the Ethernet network (Modbus/TCP or CC-
Link IE Field Network Basic), set the range of IP addresses of the devices.

When Pr.1449 to Pr.1452 = "0 (initial value)", no IP address is specified for sending commands through the Ethernet

network. In this case, operation through the Ethernet network (Modbus/TCP or CC-Link IE Field Network Basic) is not
available.

When four or more clients attempt a connection to the inverter during Modbus/TCP communication, the connection
attempted from outside of the IP address range set for Ethernet command source selection may be forced to be closed.
» The setting range for command source selection depends on the settings in Pr.1451 and Pr.1453, and Pr.1452 and
Pr.1454. (Either of the settings can be larger than the other in Pr.1451 and Pr.1453, and Pr.1452 and Pr.1454.)

[Setting example 1]

Pr.1449 Pr.1450 Pr.1451 Pr.1452
Ethernet IP address
for command source selection 192 168 ‘ l ‘ 1?9 ‘
The range is between The range is between
the values set in both the values set in both
parameters. parameters.
v v
Pr.1453 Pr.1454
Command source selection range setting
for the Ethernet IP address ‘ - - ‘ 3 ‘ 150 ‘

In this case, the IP address range for command source selection via Ethernet communication is
"192.168.x (1 to 3).xxx (100 to 150)".

[Setting example 2]

Ethernet IP address ‘
for command source selection

Pr1449  Pr.1450  Pr.1451  Pr.1452
192 168 2 | 100 |

A

The range is between
the values set in both
parameters. v

Pr.1453 Pr.1454
Command source selection range setting
for the Ethernet IP address _ — 9999 ‘ 50 ‘

In this case, the IP address range in which Ethernet communication is permitted is "192.168.2.xxx (50 to 100)".

* When "9999 (initial value)" is set in Pr.1453 and Pr.1454, the range is invalid.
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€ Ethernet signal loss detection (Pr.1431)

Use Pr.1431 to set the operation when Ethernet communication is interrupted by physical factors including disconnection of
the Ethernet board or Ethernet cable or damages on the Ethernet cable.

Pr.1431 .. . . N .
setting Description Operation panel display/indicator | LF signal output
0 (initial value) | Detection disabled — No
1 Warning output EHR No
2 Warning and alarm output EHR Yes
3 Protective function (E.EHR) E.EHR Yes

€ Ethernet communication check time interval (Pr.1432)

* If a signal loss (communication stop) is detected between the inverter and all the devices with IP addresses in the range for
Ethernet command source selection (Pr.1449 to Pr.1454) as a result of a signal loss detection, a communication error
(E.EHR) occurs and the inverter trips.

» When "9999 (initial value)" is set in Pr.1432, the communication check (signal loss detection) will not be performed.

+ The monitored items and parameter settings can be read via Ethernet when "0" is set in Pr.1432, but a communication error
(E.EHR) occurs instantly when the operation mode is switched to the Network operation.

+ A signal loss detection is made when any of 0.1 s to 999.8 s is set in Pr.1432. In order to enable the signal loss detection,
data must be sent by connected devices at an interval equal to or less than the time set for the communication check. (The
inverter makes a communication check (clearing of communication check counter) regardless of the station number setting
of the data sent from the master.)

» Communication check is started at the first communication when the inverter operates in the Network operation mode and
the command source is specified as communication via the Ethernet connector.

Example) When Pr.1432 = 0.1 t0 999.8 s

Operation mode%ExternaIH! <— Network —

Connected device |

U
Inverter
Inverter

[ N :

Check starts Fault (E.EHR)

Connected device

Communication
check counter

|
|
|
Pr.1432 {----------- t
|

E.EHR OFF ON

& Ethernet communication network number (Pr.1424), Ethernet

communication station number (Pr.1425)

* When the MELSOFT / FA product connection, SLMP, or iQSS is selected for Ethernet communication, enter the Ethernet
communication network number in Pr.1424 and the Ethernet communication station number in Pr.1425.
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2.5.3 MELSOFT / FA product connection

| FRConfigurator2, GOT, or a relay station (programmable controller) can be connected via Ethernet.

¢ Initial setting

+ Set any value from "5000 to 5002, 5006 to 5008" in any of Pr.1427 to Pr.1429 Ethernet function selection 1 to 3 to select
the MELSOFT / FA product connection for the application. (For how to set the application value, refer to the Instruction
Manual of the device connected via Ethernet.) (Refer to page 21.)

» Enter the Ethernet communication network number in Pr.1424 and the Ethernet communication station number in Pr.1425.
(Refer to page 25.)

» Enable the PLC function (Pr.414 PLC function operation selection = "0 (initial value)") to use FR Configurator2
(Developer). (For the details of Pr.414, refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.)

€ System configuration

+ Direct connection with FR Configrator2

Ethernet cable

Personal computer
(FR Configurator2) Inverter

 Direct connection with GOT

Ethernet cable

GOT

Inverter

» Connection using a relay station (programmable controller)

Ethernet cable

Relay station
(programmable controller)

Inverter
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254 sLmpP

SLMP is a common protocol for seamless communication between applications. Users do not have to be concerned
with network layers or boundaries. SLMP communications are available among devices that can transfer messages by
SLMP (programmable controllers, personal computers, HMIs and others). (For the details of the SLMP compatibility of
external devices, refer to the Instruction Manual of external devices.)

¢ Initial setting

* SLMP can be used when the PLC function is enabled. Set a value other than "0" in Pr.414 PLC function operation
selection.

+ To select SLMP for the application, set any value from "5010 to 5013" in any of Pr.1427 to Pr.1429 Ethernet function
selection 1 to 3. (For how to set the application value, refer to the Instruction Manual of the device connected via
Ethernet.) (Refer to page 21.)

» Enter the Ethernet communication network number in Pr.1424 and the Ethernet communication station number in Pr.1425.
(Refer to page 25.)

» The FR-A800-E/FR-F800-E inverter supports binary codes only. (ASCII codes are not supported.)

GROUP
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4 Communication procedure

» Using TCP/IP
The following is the communication procedure when executing SLMP communication with TCP/IP.
With TCP/IP, connections are established when communication is executed, and whether data is received normally or not is
checked to ensure reliability of data. However, the line load is high as compared to UDP/IP.

Inverter

External device

Connection request Connecting operation

The external device issues a connection request
to the inverter. (Active open)

v

Sending a request message
I Upon establishment of the connection, the external

The inverter accepts the connection request from
the external device. (Passive open)

a reading, writing, or other operation.

device sends a request message to the inverter.
The process is repeated as needed.

|4—

N N YN | Y

Receiving the response message Returning a response message

Upon completion of the operation, the inverter sends
a response message to the external device.

The external device receives the response message
from the inverter and confirms the operation resuilt.

Closing the connection

The inverter accepts the close request from
the external device and closes the communication.

The external device issues a close request
to the inverter and closes the communication.

Execution of the operation
According to the request message sent from
the external device, the inverter executes
L Closing the connection J
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* Using UDP/IP
The following is the communication procedure when executing SLMP communication with UDP/IP.
With UDP/IP, connections are not established when communication is executed, and whether data is received normally or
not is not checked. Therefore, the line load is low. However, data is less reliable as compared to TCP/IP.

Inverter

External device

Sending a request message Execution of the operation
— —

The external device sends a request message
to the inverter.

According to the request message sent from
the external device, the inverter executes a reading,
writing, or other operation.

The process is repeated as needed. #

Receiving the response message Returning a response message

The external device receives the response message Upon completion of the operation, the inverter sends
from the inverter and confirms the operation result. a response message to the external device.

End of the communication

The external device executes the closing operation
to close the communication.

GROUP
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€ Message format

* Request message format
The following is the format of a request message sent from the external device to the inverter. The request message data
length is 2047 bytes at the maximum.

Header Subheader Destination| Destination| Destination unit |Destination| Request data Monitoring timer | Request data Footer
network [station | 1/O No. multidrop | |ength
No. No. station No.

* Response message format
The following is the format of a response message sent from the inverter to the external device. The response message
data length is 2048 bytes at the maximum.

» Normal completion

Header Subheader Destination | Destination| Destination unit Destination| Response data | End code Response data Footer
network  |station No. | 1/0 No. multidrop | |ength
No. station No.

« Failed completion

Header Subheader Destination | Destination| Destination unit | Destination| Response data
network ~[station 1/0 No. multidrop | |ength
No. No. station
No. TEmmEEmEEE Y
E End code Network | Station Destination unit |Destination| Command Subcommand Footer
: No. No. 1/0 No. multidrop
R (responding| (responding station No.
station)  |station)
N J
Y

Error information

Item Size Endian Description

Header for TCP/IP or UDP/IP. The header is added by the external device before

Header — — .
transmission.

Subheader .
(QnA-compatible |2 bytes Request: H5000
3E frame) Response: HD000
Subheader Big
((;nA-com atible |6 bytes Request: H5400 + Serial No.x1 + HO000
4E framo) P y Response: HD400 + Serial No.«1 + H0000
Spequ Fhe network No. of t.he access . The own station has a network No. of HOO
L destination. Use a hexadecimal value to specify ;
Destination and a station No. of HFF. The other
1 byte — the network number. .
network No. stations have other values.

Own station: HOO

Other stations: HO1 to HEF (1 to 239)

Specify the station No. of the access destination.
Use a hexadecimal value to specify the station

1 byte — number.

Own station: HFF (when the network No. is HOO)
Other stations: HO1 to H78 (1 to 120)

The request data addressed to the own
station is received regardless of the
network No. and station No. settings.
The request data addressed to the other
stations is received when the Pr.1424 and
Pr.1425 settings are the same.

Destination station
No.

Destination unit /10

No. 2 bytes |Little Fixed to HO3FF

Destination

multidrop station |1 byte — Fixed to HOO

No.

Request data 2bytes  |Little Specify the data length from the monitoring timer to the request data in hexadecimal.
length Example) 24 bytes: H1800
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Item Size Endian Description
Set the waiting time until the inverter completes reading/writing after receiving a request
message from the external device.
When the inverter does not return the response message within the waiting time, the
response message will be discarded.
- HO000: Unlimited (until the execution is completed)
- HO001 to HFFFF (1 to 65535): Waiting time (Unit: 0.25 s)
Recommended setting
Access .
s Recommended setting
destination
hﬂonﬁoﬁng timer 2 bytes Little “AOUHOﬂng,Operaﬁon Con"nandvfrequenCy I4110|440(0.25t0 10 S)
setting (RAM)
Own station |Parameter read/write, frequency setting
(EEPROM) H1 to H40 (0.25to 10 s)
Parameter clear / all clear H15 to H40 (5.25t0 10 s)
Monitoring, operation command, frequency
setting (RAM) H2 to H40 (0.5 to 60 s)
Other station |Parameter read/write, frequency setting
(EEPROM) H2 to H40 (0.5 to 60 s)
Parameter clear / all clear H15 to H40 (5.25 to 60 s)
Request data Variable | Little Specify the command, subcommand, and data that indicate the requested operation. (Refer
to page 32.)
Response data 2bvtes  |Little The data length from the end code to the response data (when completed) or error
length y information (when failed) is stored in hexadecimal. (Unit: byte)
End code 2 bytes Little The command processing result is stored. The value "0" is stored for normal completion. The
y error code of the access destination (refer to page 38) is stored for failed completion.
Response data Variable | Little When the gommand is completed normally, data such as the read data corresponding to the
command is stored.
The network No. (responding station) (1 byte), station No. (responding station) (1 byte),
destination unit I/O No. (2 bytes), and destination multidrop station No. (1 byte) of the
. . stations which respond errors are stored for failed completion. Numbers different from those
Error information |9 bytes |—

in the request message may be stored because the information on the station with error
response is stored. The command (2 bytes) and the subcommand (2 bytes) being issued
when an error occurred are also stored.

Footer

The footer is used for the TCP/IP and UDP/IP protocols. The footer is added by the external
device before transmission.

1 The serial No. is given by the external device for message recognition. If a request message with a serial No. is sent, the same serial No. will
also be added on the response message. The serial No. is used when multiple request messages are sent from an external device to the same
inverter.
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4 Commands

* The following table lists the commands and subcommands. (When the inverter receives a command other than listed in the
following table, it returns an error code (HC059).)

: _r Refer
Category Operation Command | Subcommand Description (e
In bit units | HO401 H0001 The |nver.ter reat.:is the value |q bit dgvmgs (with
consecutive device numbers) in 1-bit units.
Batch read H0001 The mver.ter reaqs the value |q bit deylceg (with 35
. consecutive device numbers) in 16-bit units.
In word units [ H0401 - - - -
The inverter reads the value in word devices (with
H0000 . . . .
consecutive device numbers) in 1-word units.
In bit units | H1401 HO001 The |nver.ter wrltgs the value tg bit d.ewc.es (with
consecutive device numbers) in 1-bit units.
Batch write H0001 The |nverter wrltgs the value tg bit deylce§ (with 35
. consecutive device numbers) in 16-bit units.
In word units [H1401 - - - -
The inverter writes the value to word devices (with
H0000 . . : .
consecutive device numbers) in 1-word units.
The inverter reads the value in the devices with the
specified numbers. The devices with non-consecutive
HO001 numbers can be specified.
The value is read from the bit devices in 16-bit or 32-bit
Device . units.
memory Read random In word units | H0403 The inverter reads the value in the devices with the 36
specified numbers. The devices with non-consecutive
HO0000 numbers can be specified.
The value is read from the word devices in 1-word or 2-
word units.
The inverter writes the value to the bit devices with the
I specified device numbers (each bit has a device
In bit units  |H1402 HO0001 . . )
number). The devices with non-consecutive numbers
can be specified.
The inverter writes the value to the bit devices with the
Write random H0001 speglﬂed device number§ (each set of 16 bits hgs a 37
device number). The devices with non-consecutive
. numbers can be specified.
In word units | H1402 The inverter writes the value to the word devices with
HO000 the specified device numbers (each word or each set of
two words has a device number). The devices with
non-consecutive numbers can be specified.
Remote run H1001 HO000 The external device executes the remote RUN to the 38
inverter.
Programmable Remote stop H1002 H0000 The external device executes the remote STOP to the 38
controller CPU inverter.
CPU (inverter) model name HO0101 HO000 The externa.l device reads the model name and model 38
read code of the inverter.
@ Device
» The following table lists the device codes and the range available for each command.
Device
Device Type Range:+1
yp code ge-
Special relay (SM) Bit H91 . .
Special register (SD) Word HAS Refer to the FR-A800/FR-F800 PLC Function Programming Manual.
Input (X) Bit HI9C HO to H7F (hexadecimal)
Output (Y) Bit HIOD HO to H7F (hexadecimal)
Internal relay (M) Bit H90 0 to 127 (decimal)
Data register (D) Word HA8 0 to 255 (decimal)
Contact (TS) Bit HC1
Timer (T) Coil (TC) HCO 0 to 15 (decimal)
Current value (TN) |Word HC2
Contact (STS) . HC7 " N
L - B .
Retentive timer (ST) [Coil (STC) it HC6 Oeflgzzlt:f:;i Unprr:g;tf; retentive timers can be used by PLC
Current value (STN) |Word HCB8 P gnment.
Contact (CS) Bit HC4
Counter (C) Coil (CC) HC3 0 to 15 (decimal)
Current value (CN) |Word HC5

*1  If write/read is requested from/to any devices outside the range, the error code H4031 is returned. (Refer to page 38.)

32 | PARAMETER



(N) Operation via communication and its settings

& Data specified in the command

+ Device code
A one byte numerical value is sent.

+ Device No. (first device No.) specification
The device No. is specified for reading/writing data.
When consecutive devices are specified, the first device No. is specified. The device No. is specified in decimal or
hexadecimal depending on the device type.
A three byte numerical value is sent from the lower byte to the upper byte. If the device No. is a decimal value, convert it to
a hexadecimal value.

(Example) Device No. of Internal relay M63 / Input X20
M63 X20

H3F  H00, HOO| | H20, H0O H0O

Internal relay M63 has a decimal device No. Convert the decimal value to a hexadecimal value HOO003F. The value is sent
in the order 3F, 00, and 00. The device No. of Input X20 is regarded as H000020 and sent in the order 20, 00, and 00.

Specification of the number of devices
The number of devices is specified for reading/writing data.
A two byte numerical value is sent from the lower byte to the upper byte.
(Example) Number of devices: 5/ 20
5 devices 20 devices

HO05, HOO H14, HOO

Specification of the number of devices for bit access
The number of devices is specified for reading/writing data in bit units. The number is used in the Write random command
(refer to page 37).

(Example) Number of devices: 5 /20
5 devices 20 devices
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* Read data / write data

The value read from the device is stored for reading. The value to be written to the device is stored for writing.

The data is arranged differently between reading/writing in bit units (subcommand: H0001) and reading/writing in word units

(subcommand: HO000).

* In bit units (subcommand: H0O001)

Each device is specified in 4 bits. The data is sent from the upper bit for the device with the first device No. and the
subsequent devices in order. The ON state is denoted as 1 and the OFF state is denoted as 0.
(Example) ON/OFF state of five devices starting from M10

N
Head Device ur(;\fber

device code  devices Data

/ HOA HO00 HOO: H90 |HO5 HOO| H10 H10 H10
AA A2 2

"0" is shown when the number
of points is an odd number.

M14 = ON
M13 = OFF
M12 =ON
M11 = OFF
M10 = ON

* In word units (subcommand: HO000)
When bit devices are used as word data, each device is specified in one bit. The data is stored from the lower byte (bit
0 to bit 7) to the upper byte (bit 8 to bit 15).
(Example) ON/OFF state of 32 devices starting from M16

"02" is shown for the number of devices because the
l_ word device is specified in 16-bit units.
Number
First Device of
device code devices Data Data

H10 HOO HOO @ H90 |HO2 HOO |H12 HAB|HCD H34

L

1 2 A B C D 3 4

< < »le »le »le »le »le »le

b7 b6 b5 b4|b3 b2 b1 b0|b15 b4 b13 b12|b11b10 b9 b8 |b7 b6 b5 b4|b3 b2 b1 b0|b15b14 b13b12{b11b10 b9 b8 0 = OFF
1=0N

0.0.0:1/0:0:1.0(1.0:1.0(1:0:1:1{1.1:0.0{1:1:0:1/0:0:1.1({0:1.0.0
M23 to M16 | M31 to M24 | M39 to M32 | M47 to M40

When word devices are used, one word is specified in 16 bits as follows. The data is stored from the lower byte (bit 0 to
bit 7) to the upper byte (bit 8 to bit 15).

The user should switch the values in the upper and lower bytes in the response data for reading.

The user should switch the write values in the upper and lower bytes to store them in the request data for writing.

34 | pPARAMETER



(N) Operation via communication and its settings

(Example) Data stored in D50/D51

. - Number
First Device of

device code devices Data Data

H32 HOO HOO: HA8 |HO2 HOO|HAB H56|HOF H17

Stored values for |
request or response
data

A B ! 5 6 || o Foo1 7 |

Values to be read T ”

or written 5 6 ; A B 1 7 : 0 F |
The data in D50 is H56AB The data in D51 is H170F
(22187 in decimal). (5903 in decimal).

@ Details of commands
+ Batch read
The inverter reads the value in the specified devices.
* Request data

First device |Device Number
Subcommand N of
o. code devi
HO1,HO4| | evices
Item Description
Subcommand Specify the unit (bit/word) for reading.
First device No. Specify the number of the first device. (Refer to page 33.)
Device code Specify the type of the target devices. (Refer to page 32.)
Number of devices Specify the number of target devices.
* Response data
The value read from the device is stored in hexadecimal.
+ Batch write
The inverter writes the value to the specified devices.
* Request data
. . . Number
Subcommand Elcrf‘t device Eoe(;/éce of ) Write data
HO1, H14| | devices
Item Description
Subcommand Specify the unit (bit/word) for writing.
First device No. Specify the number of the first device. (Refer to page 33.)
Device code Specify the type of the target devices. (Refer to page 32.)
Number of devices Specify the number of target devices.
Writing data Specify the valge to. be written to all the devices specified by the
Number of devices in the request data. GROUP
N

* Response data
None
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* Read random
The inverter reads the value in the devices with the specified numbers. The devices with non-consecutive numbers can be
specified.
* Request data

Specify the devices for the specified number of devices.

| v I v |
[ | |
Number ~[Number Word access Double-word access
Subcommand| of devices |of devices T T T T
forword |for Device No. ; Device | Device No. ; Device Device No. | Device | Device No. | Device
access  [double-word ! code | code | code | code
HO3 , HO4 ) access ' ' ' '
N N AN AN J
Y Y Y Y
1 1 1 1
Item Description
Subcommand Specify the unit (bit/word) for reading.
Number of devices for word | Specify the number of devices for one-word access.
access (bit device: 16 bits, word device: one word)
Number of devices for Specify the number of devices for two-word access.
double-word access (bit device: 32 bits, word device: two words)

Specify the devices according to the number set in the request data for word access. It is not necessary to

Word access specify the devices when "0" is set.

Specify the devices according to the number set in the request data for double word access. It is not

Double-word access necessary to specify the devices when "0" is set.

Device No. Specify the number of the devices. (Refer to page 33.)

Device code Specify the type of the target devices. (Refer to page 32.)

* Response data

The value read from the device is stored in hexadecimal.

Data in the devices specified Data in the devices specified
| for word access for double-word access |

Word access Double-word access

Read data 1 Read data 2 Read data 1 Read data 2
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* Write random

The inverter writes the value in the devices with the specified numbers. The devices with non-consecutive numbers can be

specified.
* Request data

Writing data in bit units

Specify the devices for the specified number of devices.

| ¢ |

Number E E E E

of devices . 1+ Device : 1+ Device

mman ' ' ' '
Subcommand for Device No. 1 - 1.~ 1Setreset |  Device No.. /™ 1 Setfreset

bit access ' ! ! !

H02 H14 L ' ' ' '
N J \ J

Y Y

Writing data in word units

Specify the devices for the specified number of devices.

| v | !
|

A
| r hY
Number ’(;‘f“d:?/iecres Word access Double-word access
of devices T T T T
I for for Device No 1 Device ; Write Device No 1 Device Write data
word access| double-word "1 code | data "1 code .
HO02 H14 | access : : | : : | | |
N | |
\( I A I
Specify the devices for the specified number of devices.
Item Description

Subcommand

Specify the unit (bit/word) for writing.

Number of devices for bit
access

Number of devices for word
access

Number of devices for double-
word access

Specify the number of target devices.

Word access

Specify the devices according to the number set in the request data for word access. It is not
necessary to specify the devices when "0" is set.

Double-word access

Specify the devices according to the number set in the request data for double word access. It is not
necessary to specify the devices when "0" is set.

Device No. Specify the number of the devices. (Refer to page 33.)
Device code Specify the type of the target devices. (Refer to page 32.)
Specify ON/OFF of the bit devices.
Data to write
Set/reset Remarks

ON OFF

HO1 HOO

Either of the one byte numerical values is sent.

* Response data
None

GROUP
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* Remote RUN
The external device executes the remote RUN to the inverter.
* Request data

Clear
Mode mode
HO1, H10 |HOO  HOO ) HOO
Item Description
Mode Forced execution of the remote RUN is not allowed. | H0100
Forced execution of the remote RUN is allowed. HO0300
Devices are not cleared (initialized). HO0O
Clear mode -
Devices are cleared. HO1, HO2

* Response data
None

* Remote STOP
The external device executes the remote STOP to the inverter.
* Request data

HO2  H10 | HOO | HOO | HO1  H0O

* Response data
None

» CPU (inverter) model name read
The external device reads the model name and model code of the inverter.
* Request data

HO1, HO1 |HOO | HOO

* Response data

Model Model
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Item Description
The inverter model is stored. Up to 16 characters can be stored. If the model name is shorter than 16
Model characters, a space (H20) is stored instead of a character.
(Example) FR-A800-E inverter: FR-A800-E
Model code Fixed to HO54E

@ Error code

When the end code is other than "0" (failed completion), one of the error codes shown in the following table will be stored.

Error code Fault definition

H4031 The device outside of the range is specified.

H4080 Request data fault
The network with the No. set in the routing parameter does not exist.

H4A01 (The destination network No., destination station No., or destination unit I/O No. is different from that of the target
inverter.)

HCO059 The command or subcommand is specified incorrectly. Or, an unspecified command is received.

HCO05B The inverter cannot read/write data from/to the specified device.

HC05C The request message has an error.

HCO60 The requested qperatic?p ha§ an error. . .
Example) Data is specified incorrectly for the bit device.

HCO061 The request data length is inconsistent with the number of data.

HCEE1 The request message size exceeds the allowable range.

HCEE2 The response message size exceeds the allowable range.
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2.5.5 Modbus/TCP

l The Modbus/TCP protocol allows transmission of Modbus messages via Ethernet communication.

4 Communication specifications

» The communication specifications are given below.

Item Description
Communication protocol Modbus/TCP protocol
Conforming standard Open Modbus/TCP specification
Waiting time setting Not used
Maximum number of connections 3
Slave function Number of simultaneously 1
(server) acceptable request messages

@ Initial setting

+ To select Modbus/TCP for the application, set "502" in any of Pr.1427 to Pr.1429 Ethernet function selection 1 to 3.
(Refer to page 21.)

+ To limit the network devices that send the operation or speed command through the Ethernet network (Modbus/TCP), set
the range of IP addresses (Pr.1449 to Pr.1454). (Refer to page 24.)

+ Set the interval of the communication check (signal loss detection) time in Pr.1432 Ethernet communication check time

interval for all devices with IP addresses in the range specified for Ethernet command source selection (Pr.1449 to
Pr.1454). (Refer to page 25.)

€ Message format

Request
E Response
1 Within 10 ms#*11
:( , 1

*1  The chart shows the performance when the inverter is connected to a master on a 1:1 basis. (It takes 10 ms or more for parameter clear, all
parameter clear, or accessing multiple registers.)

* Query
A message is sent to the slave (the inverter) having the address specified by the master.

* Normal response

After the query from the master is received, the slave executes the request function, and returns the corresponding normal
response to the master.

» Error response
When an invalid function code, address or data is received by the slave, the error response is returned to the master.

This response is appended with an error code that indicates the reason why the request from the master could not be
executed.

This response cannot be returned for errors, detected by the hardware, frame error and header check error.
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¥ Message frame (protocol)

» Communication method
Basically, the master sends a query message (inquiry), and slaves return a response message (response). At normal
communication, the transaction identifier, protocol identifier, and function code are copied as they are, and at erroneous
communication (illegal function code or data code), bit 7 (H80) of the function code is turned ON, and the error code is set
at data bytes.

Query messages from master

Transaction identifier

Protocol identifier

Length field

Transaction identifier

Protocol identifier

Length field

Unit identifier

Unit identifier

Function code

Function code

Eight-bit

Data bytes

: Eight-bit
Data bytes

Response message from slave

Message frames comprise the six message fields shown in the figures above.

* Details of protocol

The following table explains the six message fields.

Transaction identifier | Protocol identifier| Length field | Unit identifier Function Data
2 x 8 bits 2 x 8 bits 2 x 8 bits 8 bits 8 bits n x 8 bits
Message field Description

Transaction identifier

The master adds the data for the purpose of transaction control.
The same data is returned in the response from the slave.

Protocol identifier

Fixed to 0. (When the slave receives data other than 0, it does not send the response message.)
0 is returned in the response from the slave.

Length field

The data length from the unit identifier to the data is stored in byte.

Unit identifier

Fixed to 255

Function code

1 to 255 can be set in single byte length (8 bits) for the function code. The master sets the function to be sent
to the slave as the request, and the slave performs the requested operation. "Function code list" summarizes
the supported function codes. An error response is generated when a function code other than "Function code
list" is set.

At a response from the slave, the function code set by the master is returned in the case of a normal response.
At an error response, H80 and the function code are returned.

Data

The format changes according the function code. (Refer to page 42.) The data, for example, includes the byte
count, number of bytes, and accessing content of holding registers.
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& Function code list

Message
. . . format
Function name Read/write | Code Outline
Refer to
page
The data of the holding registers is read.
The various data of the inverter can be read from MODBUS
registers.
System environmental variable (Refer to page 48.)
Read holding register Read HO03 Real time monitor (Refer to the Instruction Manual (Detailed) of | page 42

the FR-A800/FR-F800 inverter.)

Faults history (Refer to page 50.)

Model information monitor (Refer to page 50.)
Inverter parameters (Refer to page 49.)

Data is written to a holding register.

Data can be written to MODBUS registers to output instructions
Preset single register Write HO06 to the inverter or set parameters. page 43
System environmental variable (Refer to page 48.)
Inverter parameters (Refer to page 49.)

Functions are diagnosed. (communication check only)

A communication check can be made since the query message
Diagnostics Read HO08 is sent and the query message is returned as it is as the return | page 44
message (subfunction code HOO function).
Subfunction code HOO (Return query data)

Data is written to multiple consecutive holding registers.

Data can be written to consecutive multiple MODBUS registers
Preset multiple registers Write H10 to output instructions to the inverter or set parameters. page 45
System environmental variable (Refer to page 48.)
Inverter parameters (Refer to page 49.)

The number of registers that were successfully accessed by the

previous communication is read.

Queries by function codes HO3 and H10 are supported.

Read holding register The number and start address of holding registers successfully
Read H46 . S

access log accessed by the previous communication are returned.

"0" is returned for both the number and start address for queries

other than function code HO3 and H10.

When the connection is closed, the data in the log is cleared.

page 46

GROUP
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®Read holding register (reading data of holding registers) (H03 or 03)

* Query message

a. Transaction b. Protocol c. Length d. Unit e. Function f. Starting No. of points
identifier identifier field identifier | & address | 9" O'P
H L H L H L (8 bits) HO3 H L H L
(8 bits) [(8 bits) [(8 bits) |(8 bits) |(8 bits) [(8 bits) (8 bits) (8 bits)  [(8 bits) |(8 bits) |(8 bits)
* Normal response (Response message)
a. Transaction b. Protocol c. Length d. Unit e. Function h. Byte . Data
identifier identifier field identifier ’ count ’
H L H L H L . HO3 . H L
(8 bits) [(8 bits) [(8 bits) |(8 bits) |(8 bits) |(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) |(8 bits) [(n x 16 bits)
* Query message setting
Message Description
L - The master adds the data for the purpose of transaction control.
a | Transaction identifier ) .
The same data is returned in the response from the slave.
Fixed to 0. (When the slave receives data other than 0, it does not send the response
b | Protocol Identifier message.)
0 is returned in the response from the slave.
¢ | Length field The data length from the unit identifier to the data is stored in byte.
d | Unit identifier Fixed to 255
e | Function Set HO3.

f | Starting address

Set the holding register address from which to start reading the data.
Starting address = start register address (decimal) - 40001

For example, when start register address 0001 is set, the data of holding register address
40002 is read.

g | No. of points

Set the number of holding registers for reading data. Data can be read from up to 125

registers.

» Content of normal response

Message Description
The setting range is HO2 to HFA (2 to 250).
h | Byte count Twice the number of reads specified by (g) is set.
The amount of data specified by (g) is set. Read data is output Hi bytes first followed by Lo
Data

bytes, and is arranged as follows: data of start address, data of start address+1, data of
start address+2, and so forth.

Example) Read the register values of 41004 (Pr.4) to 41006 (Pr.6) from slave address 17 (H11).

Query message

Transaction Protocol Length Unit Function Starting No. of points

identifier identifier field identifier address -orp
. . HO0O0 HOO HO0O0 HO06 H11 HO03 HO03 HEB HO0O0 HO03
(8 bits) |(8 bits) |(8 bits) [(8 bits) | (8 bits) (8 bits) (8 bits) (8 bits) | (8 bits) [(8 bits)
1 A given value is set.

Normal response (Response message)
Transaction | Protocol Length Unit . Byte

identifier identifier field identifier Function count Data
o “ HOO0 HOO0 HO0O HO09 H11 HO03 HO6 H17 H70 HOB |[HB8 |HO03 HES8

(8 bits) | (8 bits)| (8 bits)| (8 bits)|(8 bits) (8 bits) (8 bits) (8 bits) [ (8 bits) | (8 bits)| (8 bits)|(8 bits)|(8 bits)

Read value

Register 41004 (Pr.4): H1770 (60.00 Hz)

*2  The values are the same as those in the query message.

Register 41005 (Pr.5): HOBBS (30.00 Hz)
Register 41006 (Pr.6): HO3E8 (10.00 Hz)
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@ Preset single register (writing data to holding registers) (H06 or 06)

» The content of the system environmental variables and inverter parameters (refer to MODBUS register on page 48)
assigned to the holding register area can be written.

* Query message

a. Transaction b. Protocol . d. Unit \ f. Register
identifier identifier c.Lengthfield | . ntifier | & Function address g- Preset data
H L H L H L 8 bit HO06 H L H L
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits)
» Normal response (Response message)
a. Transaction b. Protocol . d. Unit . f. Register
identifier identifier c.Lengthfield | . ntifier | & Function address g- Preset data
H L H L H L (8 bits) HO06 H L H L
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits)
* Query message setting
Message Description

a | Transaction identifier

The master adds the data for the purpose of transaction control.
The same data is returned in the response from the slave.

b | Protocol identifier

Fixed to 0. (When the slave receives data other than 0, it does not send the response
message.)
0 is returned in the response from the slave.

¢ | Length field

The data length from the unit identifier to the data is stored in byte.

Unit identifier

Fixed to 255

Function

Set HOG.

f | Register address

Set the holding register address to write data to.

Register address = holding register address (decimal) - 40001

For example, when register address 0001 is set, data is written to holding register address
40002.

g | Presetdata

Set the data to write to the holding register. Write data is fixed at 2 bytes.

» Content of normal response

With a normal response, the contents in the response are the same as those in (a) to (g) of the query message.

Example) Write 60 Hz (H1770) to 40014 (running frequency RAM) of slave address 5 (H05).

Query message

Transaction Protocol . Unit . .
identifier identifier Length field identifier Function |Register address Preset data
. . HOO0 HOO0 HO06 HO5 HO06 HO0O0 HOD H17 H70
(8 bits) |(8 bits) |(8 bits)  [(8 bits) | (8 bits) (8 bits) (8 bits)  |(8 bits) | (8 bits) | (8 bits)

1 Agiven value is set.

Normal response (Response message)

The same data as those in the query message
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& Diagnostics (diagnosis of functions) (H08 or 08)

* A communication check can be made since the query message is sent and the query message is returned as it is as the
return message (subfunction code HOO function).
Subfunction code HOO (Return query data)

* Query message

a. Transaction b. Protocol . d. Unit . .
identifier identifier c. Length field identifier e. Function | f. Subfunction g. Data
H L H L H L (8 bits) HO08 HOO0 HOO0 H L
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits)
* Normal response (Response message)
a. Transaction b. Protocol . d. Unit . .
identifier identifier c. Length field identifier | € Function | f. Subfunction g. Data
H L H L H L 8 bits HO8 HOO0 HOO0 H L
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits)
* Query message setting
Message Description

a | Transaction identifier

The master adds the data for the purpose of transaction control.
The same data is returned in the response from the slave.

b | Protocol identifier

message.)

0 is returned in the response from the slave.

Fixed to 0. (When the slave receives data other than 0, it does not send the response

¢ | Length field The data length from the unit identifier to the data is stored in byte.

d | Unit identifier Fixed to 255

e | Function Set HO8.

f | Subfunction Set HO000.

g | Data Any data 2 bytes long can be set. The setting range is HO000 to HFFFF.

» Content of normal response

With a normal response, the contents in the response are the same as those in (a) to (g) of the query message.
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€ Preset multiple registers (writing data to multiple holding registers) (H10
or 16)

+ Data can be written to multiple holding registers.
* Query message

a. . . h.
Transaction b.' Pro?o.col © L.ength .d' U.n .It e fearing 9. N_o. i Byte i. Data
. q identifier field identifier| Function| address Points t
identifier coun
H L H L H L 8 bits H10 H L H L 8 bits H L
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (n x 2 x 8 bits)

» Normal response (Response message)

Transa;ction b. Protocol | c.Length | d.Unit | e. | f.Starting | g.No.of
. o identifier field identifier| Function| address Points
identifier
H L H L H L 8 bit H10 H L H L
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits)
* Query message setting
Message Description

The master adds the data for the purpose of transaction control.

a | Transaction identifier The same data is returned in the response from the slave.

Fixed to 0. (When the slave receives data other than 0, it does not send the response

b | Protocol identifier message.)
0 is returned in the response from the slave.
¢ | Length field The data length from the unit identifier to the data is stored in byte.
Unit identifier Fixed to 255
Function Set H10.

Set the holding register address from which to start writing the data.

Starting address = start register address (decimal) - 40001

For example, when start register address 0001 is set, the data of holding register address
40002 is read.

f | Starting address

Set the number of holding registers for writing data. Data can be written to up to 125

g | No. of Points .
registers.

The setting range is H02 to HFA (2 to 250).

h | Byte count Set the value set in (g) multiplied by 2.

The amount of data specified by (g) is set. Write data is output Hi bytes first followed by Lo
Data bytes, and is arranged as follows: data of start address, data of start address+1, data of
start address+2, and so forth.

+ Content of normal response
With a normal response, the contents in the response are the same as those in (a) to (g) of the query message.

Example) Write 0.5 s (HO5) to 41007 (Pr.7) and 1 s (HOA) to 41008 (Pr.8) of slave address 25 (H19).

Query message

Transaction| Protocol Length Unit Function Starting No. of Byte Data
identifier identifier field identifier address points  [count
HOO |HOO |[HOO ([HOB ([H19 H10 HO3 |HEE |HOO |[HO2 ([HO4 |HOO |[HO5 |[HOO |HOA
. . (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits)  |(8 bits) | (8 bits)| (8 bits)| (8 bits)| (8 bits)| (8 bits) | (8 bits)]| (8 bits)| (8 bits)| (8 bits)

1 A given value is set.

Normal response (Response message)

Transaction| Protocol Length Unit Function Starting No. of
identifier identifier field identifier address points
" o HOO |HOO |HOO |HO6 |H19 H10 HO3 |HEE |[HOO ([HO2
* * (8 bits)| (8 bits) | (8 bits) | (8 bits)| (8 bits) | (8 bits) | (8 bits)|(8 bits) | (8 bits)| (8 bits)
*2  The values are the same as those in the query message. GNROUP
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€®Read holding register access log (H46 or 70)

* Queries by function codes HO3 and H10 are supported.

The number and start address of holding registers successfully accessed by the previous communication are returned.
"0" is returned for both the number and start address for queries other than the function codes above.

* Query message

a. Transaction | b. Protocol c. Length d. Unit e. Function
identifier identifier field identifier ’
H L H L H L (8 bits) H46
(8 bits) [(8 bits) |(8 bits) |[(8 bits) |(8 bits) |(8 bits) (8 bits)
* Normal response (Response message)
a. Transaction | b. Protocol c. Length d. Unit e. Function f. Starting g. No. of
identifier identifier field identifier ’ address points
H L H L H L 8 bits H46 H L H L
(8 bits) |(8 bits) | (8 bits) |(8 bits) |(8 bits) |(8 bits) (8 bits) (8 bits) (8 bits) | (8 bits) |(8 bits) |(8 bits)
* Query message setting
Message Description

a | Transaction identifier

The master adds the data for the purpose of transaction control.
The same data is returned in the response from the slave.

b | Protocol identifier

Fixed to 0. (When the slave receives data other than 0, it does not send the response
message.)
0 is returned in the response from the slave.

¢ | Length field

The data length from the unit identifier to the data is stored in byte.

Unit identifier

Fixed to 255

Function

Set H46.

» Content of normal response

Message

Description

f | Starting address

The start address of the holding register that was successfully accessed is returned.
Starting address = start register address (decimal) - 40001

For example, when start address 0001 is returned, the holding register address that was
successfully accessed is 40002.

g | No. of points

The number of holding registers that were successfully accessed is returned.

Query message

Example) Read the successful register start address and number of successful accesses from slave address 25 (H19).

Transaction Protocol . Unit .
identifier | identifier | —crgthfiEld (e ntifier Function
. » HOO0 HOO0 HOO0 HO02 H19 H46
(8 bits) |(8 bits) |(8 bits) [(8 bits) |(8 bits) (8 bits)
] Agiven value is set.
Normal response (Response message)
Transaction Protocol . Unit . Starting .
identifier identifier SEGIUEE identifier Function address A G
o o HOO0 HOO0 HOO0 HO6 H19 H10 HO3 HEE HOO0 HO02
(8 bits) |(8 bits) |(8 bits) |(8 bits) |(8 bits) (8 bits) (8 bits) |(8 bits) |(8 bits) |(8 bits)

*2  The values are the same as those in the query message.

Two successful reads of start address 41007 (Pr.7) are returned.
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@ Error response

* An error response is returned if the query message received from the master contains an illegal function, address or data.
No response is returned for parity, overrun, framing, and busy errors.

* Error response (Response message)

a.
. b. Protocol c. Length d. Unit . .
Transaction . e : 9 . g e. Function f. Exception code
. se identifier field identifier
identifier
H L H L H L . H80 + Function .
(8 bits) | (8 bits) | (8 bits) | (& bits) | (8 bits) | (& bits) | & PS) (8 bits) (8 bits)
Message Description
L e The master adds the data for the purpose of transaction control.
a | Transaction identifier ) .
The same data is returned in the response from the slave.
Fixed to 0. (When the slave receives data other than 0, it does not send the response
b | Protocol identifier message.)
0 is returned in the response from the slave.
¢ | Length field The data length from the unit identifier to the data is stored in byte.
d | Unit identifier Fixed to 255
e | Function The function code requested by the master + H80 is set.
f | Exception code The codes in the following table are set.

* Error code list

Code Error item Error description

The query message from the master has a function code that cannot be handled by the
slave.

01 ILLEGAL FUNCTION

The query message from the master has a register address that cannot be handled by the
02 ILLEGAL DATA ADDRESS+1 slave.

(No parameter, parameter cannot be read, parameter cannot be written)

The query message from the master has data that cannot be handled by the slave.

(Out of parameter write range, a mode is specified, other error)

03 ILLEGAL DATA VALUE

The request message cannot be processed because the slave is executing another

06 SLAVE DEVICE BUSY .
operation.

1 An error response is not returned in the following cases:
+ Function code HO3 (reading data of holding registers)
When the number of registers is specified as one or more and there are one or more holding registers from which data can be read
- Function code H10 (writing data to multiple holding registers)
When the number of registers is specified as one or more and there are one or more holding registers to which data can be written
In other words, when function code HO3 or H10 is used and multiple holding registers are accessed, an error response is not returned even if a
nonexistent holding register or holding register that cannot be read or written from/to is accessed.

« An error response is returned if none of the accessed holding registers exist. When an accessed holding register does not
exist, the read value is 0 and the written data is invalid.

GROUP
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€ MODBUS register

 The following shows the MODBUS registers for system environment variables (read/write), real time monitor items (read),
parameters (read/write), faults history data (read/write), and model information monitor items (read).
» System environment variables

Register Definition Read/write Remarks
40002 Inverter reset Write Any value
40003 Parameter clear Write Set H965A.
40004 All parameter clear Write Set H99AA.
40006 Parameter clearx1 Write Set H5A96.
40007 All parameter clearx1 Write Set HAA99.
40009 Inverter status / control input command+2 | Read/write Refer to the following.
40010 Operation mode / inverter setting=3 Read/write Refer to the following.
. . The frequency indication can be changed to the indication in
40014 Running frequency (RAM value) Read/write rotation(l per r);inute according to the Igr.37, Pr.144, and Pr.811x4
40015 Running frequency (EEPROM value) Write Zigg/glzsé_(sg(g%ris/:;teeIr.n)structlon Manual (Detatled) of the FR-

*]
*2

*3

4

Settings in the communication parameters are not cleared.
The data is written as a control input command for writing.

The data is read as the inverter status for reading.

The data is written as an operation mode setting for writing.
The data is read as the operation mode status for reading.
The Pr.811 setting is available only for the FR-A800-E inverter.

[Inverter status / control input command]

Bit Definition
: Control input command Inverter status
0 | Stop command RUN (Inverter running)«7
1 | Forward rotation command During forward rotation
2 | Reverse rotation command During reverse rotation
3 | RH (High-speed command)xs SU (Up to frequency)=7
4 | RM (Middle-speed operation command)x5 OL (Overload)«7
5 | RL (Low-speed operation command)x5 IPF (Instantaneous power failure)«7x8
6 | JOG (JOG operation)=s FU (Frequency detection)«7
7 | RT (Second function selection):s ABC1 (Fault)«7
8 | AU (Current input selection)«s ABC2 (—)«7
9 | CS (Automatic restart after instantaneous power failure)«s | Safety monitor output
10 | MRS (Output stop)+5+6 0
11 | STP (STOP) (Start self-holding)=s 0
12 | RES (Inverter reset)xs 0
13 |0 0
14 |0 0
15 |0 Fault occurrence
x5 The signal within parentheses ( ) is the initial status. The input signal function can be changed using Pr.180 to Pr.189 (Input terminal function
selection). JOG operation/automatic restart after instantaneous power failure/start self-holding selection/reset cannot be controlled over a
network, so in the initial status bit6, bit9, bit11, and bit12 are invalid. To use bit6, bit9, bit11, and bit12, change the signal by Pr.185, Pr.186,
Pr.188, or Pr.189.
For details of Pr.180 to Pr.189, refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.
*6  The inverter run enable signal is in the initial status for the separated converter type.
«7  The signal within parentheses ( ) is the initial status. The output signal function can be changed using Pr.190 to Pr.196 (Output terminal
function selection).
For details of Pr.190 to Pr.196, refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.
*8  No function is assigned in the initial status for the separated converter type.

[Operation mode / inverter setting]

Mode Read value Write value
EXT HO000 HO0010+9
PU HO0001 HOO011+x9
EXT JOG | H0002 —
PU JOG HO0003 —
NET HO0004 HO0014
PU + EXT | HO005 —

*9  Writing is available depending on the Pr.79 and Pr.340 settings. For details, refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800

inverter.

The restrictions depending on the operation mode changes according to the computer link specifications.
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» Real time monitor
For the details of the register numbers and the monitor items for the real time monitor, refer to the description of Pr.52 in the
Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.

» Parameters

Pr. Register Parameter name Read/write Remarks
41000 to Refer to the Instruction Manual
0 to 999 41999 (Detailed) of the FR-A800/FR-F800 Read/write The parameter number +41000 is the register number.

inverter for parameter names.

Terminal 2 frequency setting bias

C2(902) | 41902 (requency)

Read/write

Terminal 2 frequency setting bias

42092 Read/write Analog value (%) set to C3 (902)
C3 (902) (analog value)
Terminal 2 frequency setting bias Analog value (%) of the voltage (current) applied to
43902 ) Read .
(terminal analog value) terminal 2
125 (903) | 41903 Terminal 2 frequency setting gain Read/write
(frequency)

Terminal 2 frequency setting gain

42093 Read/write Analog value (%) set to C4 (903)
C4 (903) (analog value)
Terminal 2 frequency setting gain Analog value (%) of the voltage (current) applied to
43903 . Read .
(terminal analog value) terminal 2
C5(904) | 41904 (Tff;’;‘:;;';;req”ency setting bias Read/write

Terminal 4 frequency setting bias

42094 Read/write Analog value (%) set to C6 (904)
C6 (904) (analog value)
Terminal 4 frequency setting bias Analog value (%) of the current (voltage) applied to
43904 ; Read )
(terminal analog value) terminal 4
126 (905) | 41905 Terminal 4 frequency setting gain Read/write
(frequency)

Terminal 4 frequency setting gain

42095 Read/write Analog value (%) set to C7 (905)
C7 (905) (analog value)
Terminal 4 frequency setting gain Analog value (%) of the current (voltage) applied to
43905 ) Read )
(terminal analog value) terminal 4
C12 (917) | 41917 Terminal 1 bias frequency (speed) Read/write
42107 Terminal 1 bias (speed) Read/write Analog value (%) set to C13 (917)
C13 (917 i i
(017) 43917 Termllnal 1 bias (speed) Read Analog value (%) of the voltage applied to terminal 1
(terminal analog value)
C14 (918) | 41918 Terminal 1 gain frequency (speed) Read/write
42108 Terminal 1 gain (speed) Read/write Analog value (%) set to C15 (918)
C15 (918 i i
(018) 43918 Term|.nal 1 gain (speed) Read Analog value (%) of the voltage applied to terminal 1
(terminal analog value)
C16 (919) | 41919 Terminal 1 bias command (torque/ Read/write

magnetic flux)

42109 Terminal 1 bias (torque/magnetic flux) | Read/write Analog value (%) set to C17 (919)

C17 (919 i i i
(919) 43919 Term|.nal 1 bias (torque/magnetic flux) Read Analog value (%) of the voltage applied to terminal 1
(terminal analog value)
C18 (920) | 41920 Terminal 1 gain command (torque/ Read/write

magnetic flux)

42110 Terminal 1 gain (torque/magnetic flux) | Read/write Analog value (%) set to C19 (920)
Terminal 1 gain (torque/magnetic flux)

C19 (920)

o . .
43920 (terminal analog value) Read Analog value (%) of the voltage applied to terminal 1
42115 Mo.tor tgmperature .detect|on Read/write
calibration (analog input)
29 (92 i
29 (925) Mo.tor tgmperature Qetectlon Analog value (%) between terminals TH1 and TH2 of the
43925 calibration (analog input) Read
. FR-A8AZ
(terminal analog value)
C30 (926) | 41926 Terminal 6 bias frequency (speed) Read/write
42116 Terminal 6 bias (speed) Read/write Analog value (%) set to C31 (926)
C31 (926) 43926 Terminal 6 bias (speed) Read Analog value (%) of the voltage applied to terminal 6 of
(terminal analog value) the FR-A8AZ
C32(927) | 41927 Terminal 6 gain frequency (speed) Read/write GROUP
42117 Terminal 6 gain (speed) Read/write Analog value (%) set to C33 (927) N
C33 (927) 43927 Terminal 6 gain (speed) Read Analog value (%) of the voltage applied to terminal 6 of
(terminal analog value) the FR-A8AZ
C34 (928) | 41928 Terminal 6 bias command (torque) Read/write
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Pr. Register Parameter name Read/write Remarks
42118 Terminal 6 bias (torque) Read/write Analog value (%) set to C35 (928)
C35 (928) 43928 Terminal 6 bias (torque) Read Analog value (%) of the voltage applied to terminal 6 of
(terminal analog value) the FR-A8AZ
C36 (929) | 41929 Terminal 6 gain command (torque) Read/write
42119 Terminal 6 gain (torque) Read/write Analog value (%) set to C37 (929)
C37 (929) 43929 Terminal 6 gain (torque) Read Analog value (%) of the voltage applied to terminal 6 of
(terminal analog value) the FR-A8AZ
C8(930) |41930 Current output bias signal Read/write
C9(930) |42120 Current output bias current Read/write Analog value (%) set to C9 (930)
C10 (931) | 41931 Current output gain signal Read/write
C11(931) | 42121 Current output gain current Read/write Analog value (%) set to C11 (931)
C38 (932) | 41932 Termingl 4 bias command (torque/ Read/write
magnetic flux)
42122 Terminal 4 bias (torque/magnetic flux) | Read/write Analog value (%) set to C39 (932)
C39 (932) Terminal 4 bias (torque/magnetic flux) Analog value (%) of the current (voltage) applied to
43932 ) Read .
(terminal analog value) terminal 4
C40 (933) | 41933 Termingl 4 gain command (torque/ Read/write
magnetic flux)
42123 Terminal 4 gain (torque/magnetic flux) | Read/write Analog value (%) set to C41 (933)
C41 (933) Terminal 4 gain (torque/magnetic flux) Analog value (%) of the current (voltage) applied to
43933 ) Read .
(terminal analog value) terminal 4
C42 (934) | 41934 PID display bias coefficient Read/write
42124 PID display bias analog value Read/write Analog value (%) set to C43 (934)
C43 (934) PID display bias analog value Analog value (%) of the current (voltage) applied to
43934 (terminal analog value) Read terminal 4
C44 (935) | 41935 PID display gain coefficient Read/write
42125 PID display gain analog value Read/write Analog value (%) set to C45 (935)
C45 (935) PID display gain analog value Analog value (%) of the current (voltage) applied to
43935 ) Read )
(terminal analog value) terminal 4
Refer to the Instruction Manual
1888 to jgggg to .(Detailed) of the FR-A800/FR-F800 Read/write The parameter number + 44000 is the register number.
inverter for parameter names.
* Faults history
Register Definition Read/write Remarks
40501 Faults history 1 Read/write
40502 Faults history 2 Read Being 2 bytes in length, the data is stored as HO0OO.
40503 Faults history 3 Read Refer to the lowest 1 byte for the error code. (Refer to the list of
20504 Faults history 4 Read fault displays in the Instruction Manual (Detailed) of the FR-A800
40505 Faults history 5 Read inverter for error codes.)
Performing write using the register 40501 batch-clears the faults
40506 Faults history 6 Read history.
40507 Faults history 7 Read Set any value as data.
40508 Faults history 8 Read
* Model information monitor
Register Definition Read/write Remarks
44001 Inverter type (1st and 2nd characters) Read
44002 Inverter type (3rd and 4th characters) Read
44003 Inverter type (5th and 6th characters) Read
44004 Inverter type (7th and 8th characters) Read The inverter type can be read in ASCII code.
44005 Inverter type (9th and 10th characters) Read H20 (blank code) is set for blank area.
44006 Inverter type (11th and 12th characters) | Read Example) For the "FR-A840-E1 (FM type)",
44007 Inverter type (13th and 14th characters) | Read H46, H52, H2D, H41, H38, H34, H30, H2D, H45, H31, H20...H20
44008 Inverter type (15th and 16th characters) | Read
44009 Inverter type (17th and 18th characters) | Read
44010 Inverter type (19th and 20th characters) | Read
. The capacity in the inverter model can be read in ASCII code.
44011 Capacity (st and 2nd characters) Read Data isF:'eadyin increments of 0.1 kW, and rounds down to 0.01 kW
44012 Capacity (3rd and 4th characters) Read increments. )
H20 (blank code) is set for blank area.
44013 Capacity (5th and 6th characters) Read (Eéggnﬂz)()oljgoKr:zozzo H37)
! o*® NOTE }

* When a 32-bit parameter setting or monitor item is read and the value to be read exceeds HFFFF, HFFFF is returned.
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2.5.6 CC-Link IE Field Network Basic

The CC-Link IE Field Network Basic enables CC-Link IE communication using the general-purpose Ethernet-based
technology. The CC-Link IE Field Network Basic is suited to small-scale equipment for which high-speed control is not
necessary, and can coexist with the standard Ethernet TCP/IP (HTTP, FTP, etc.).

Initial . et
Pr. Name Setting range Description
value
541 Frequency command 0 0 Frequency command without sign
N100 sign selection 1 Frequency command with sign
0,1,12,14,18,24 ) )
544 . . o oann aan 41 | The function of the remote registers can be extended
N103. | CC-Link extended setting | 0 2 10 12 11| when the CC-Link IE Field Network Basic is used.
804 Torque command source In the torque control mode, the torque command source
- 0 0to6
D400+2 selection can be selected.
810 Torque limit input N
. 2 Th | h | .
H700%2 method selection 0 Oto e torque limit input method can be selected

*1  The setting is applied after an inverter reset or power-ON.
*2  The setting is available for the FR-A800-E only.

4 Communication specifications

Item Description

Transmission speed 100 Mbps
Communication method UDP/IP
Connectable units g:ﬁt; to 64
Topology Star
Number of occupied stations Occupies one station

RX 64 (8 bytes)
Maximum number of links per | RY 64 (8 bytes)
station RWr 32 (64 bytes)

RWw 32 (64 bytes)
Reference response timex1 Within 15 ms

x1  The reference response time is the period from when the inverter receives a command from the master until the inverter returns the response to
the master.

¢ Initial setting

* To select the CC-Link IE Field Network Basic for the application, set "61450" in any of Pr.1427 to Pr.1429 Ethernet
function selection 1 to 3. (Refer to page 21.)

+ To limit the network devices that send the command through the Ethernet network (CC-Link |IE Field Network Basic), set the
range of IP addresses (Pr.1449 to Pr.1454). (Refer to page 24.)

» Use Pr.1432 Ethernet communication check time interval to set the interval of the check time (for signal loss detection)
for all devices with IP addresses in the range specified for Ethernet command source selection (Pr.1449 to Pr.1454). (Refer
to page 25.)

» To use the CC-Link IE Field Network Basic, do not install the FR-A8NC to the inverter. (Doing so disables communication
through the CC-Link IE Field Network Basic.)

» When the CC-Link IE Field Network Basic is used, a communication error (E.EHR) occurs regardless of the Pr.1432
Ethernet communication check time interval setting in the following cases: the data addressed to the own station is not

received for the predetermined timeout period or longer, or the status bit of the cyclic transmission addressed to the own

station turns OFF (when the master gives a command to stop the cyclic transmission). (For the details of the timeout period,

status bit of the cyclic transmission, and command to stop the cyclic transmission, refer to the Instruction Manual of the GRoup
master controller which supports the CC-Link IE Field Network Basic.) N
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€ CC-Link extended setting (Pr.544)

» Use this parameter to select the function of the remote registers for the CC-Link IE Field Network Basic.

Pr.544 setting Description Refer to page
0 (initial setting) Compatible with CC-Link Ver.1 53
1 Compatible with CC-Link Ver.1 54
12 Compatible with the double setting of CC-Link Ver.2 54
14 Compatible with the quadruple setting of CC-Link Ver.2 54
18 Compatible with the octuple setting of CC-Link Ver.2 55
24 Compatible with the quadruple setting of CC-Link Ver.2 54
28 Compatible with the octuple setting of CC-Link Ver.2 55
100 Compatible with CC-Link Ver.1
112 Compatible with the double setting of CC-Link Ver.2
114 Compatible with the quadruple setting of CC-Link Ver.2 PLC function —1
118 Compatible with the octuple setting of CC-Link Ver.2
128 Compatible with the octuple setting of CC-Link Ver.2

x1  Refer to the PLC function programming manual.

¢ Frequency command with sign (Pr.541)

* The start command (forward/reverse rotation) can be inverted by adding a plus or minus sign to the value of the frequency
command sent through the CC-Link IE Field Network Basic.

» The Pr.541 Frequency command sign selection setting is applied to the frequency command from RWw1. (Refer to

page 58.)
Sr:::;s:r:gngn:il:g :;tfl:l; Sign Setting range Actual frequency command
Not used 0 Not used | 0 to 59000 0 to 590.00 Hz
1 With -32768 to 32767 (two's complement) | -327.68 to 327.67 Hz
With 0 Notused | O to 65535 It depends on Pr.37, Pr.144, Pr.811:1
1 With -32768 to 32767 (two's complement) | (in 1 or 0.1 increments)

1 Pr.811 is only available for the FR-A800-E.
* Relationship between the start command and sign (Pr.541="1")

Start command Sign of the frequency command Actual run command

Forward rotation

+ Forward rotation

- Reverse rotation

Reverse rotation

+ Reverse rotation

- Forward rotation

* When Pr.541 = 1 (with sign)
- When EEPROM write is specified with the RYE, write mode error (error code HO1) will occur.
- When concurrent execution of both RYD and RYE is enabled (when a value other than 0 is set in Pr.544) and both RYD and
RYE are turned on, RYD has precedence.
- When power is turned on (inverter reset), the initial setting status of the sign bit is "positive" and the set frequency is "0 Hz".
(The motor does not operate at the frequency set before turning OFF the power (inverter reset).)

- When set frequency is written with the instruction code of HED and HEE, the sign of the frequency command is not
changed.

« Setting Pr.811 Set resolution switchover ="1 or 11" changes the increment from 1 r/min to 0.1 r/min.
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€1/0 signal list

+When Pr.544 = "0" (compatible with CC-Link Ver.1)
* Remote 1/0O (32 points)

Device . Referto Device . Referto
Signal Signal
No.x6 page No.x6 page
RYnO Forward rotation command:3 56 RXn0 Forward running 57
RYn1 Reverse rotation command+3 56 RXn1 Reverse running 57
RYn2 High-speed operation command 56 RXn2 Running (terminal RUN function)«4 57
(terminal RH function)+1
Middle-speed operation command . .
RYn3 (terminal RM function)«1 56 RXn3 Up to frequency (terminal SU function)=4 57
RYn4 Low-gpeed operat_lon command 56 RXn4 Overload alarm (terminal OL function)=4 57
(terminal RL function)=1
Jog operation command Instantaneous power failure
RYnS (terminal Jog function)x1 56 RXnS (terminal IPF function)x4 57
Second function selection Frequency detection
RYn6 (terminal RT function)x1 56 RXn6 (terminal FU function)x4 57
RYn7 Currept input selegtlon 56 RXn7 Error (terminal ABC1 function)«4 57
(terminal AU function)=1
Selection of automatic restart after
RYn8 instantaneous power failure 56 RXn8 — (terminal ABC2 function)«4 57
(terminal CS function)«1, =2
RYn9 Output stop (terminal MRS function)x1 56 RXn9 Pr.313 assignment function (DOO0)x5 57
Start self-holding selection . . )
RYnA (terminal STOP function)s1 56 RXnA Pr.314 assignment function (DO1)=5 57
RYnB Reset (terminal RES function)x1 56 RXnB Pr.315 assignment function (DO2)5 57
RYnC Monitor command 56 RXnC Monitoring 57
RYnD Frequency setting command (RAM) 56 RXnD Frequency setting completion (RAM) 57
Frequency setting command (RAM, Frequency setting completion (RAM,
RYnE EEPROM) 56 RXnE EEPROM) 57
RYnF Instruction code execution request 56 RXnF Instruction code execution completion 57
RY(n+1)0 RX(n+1)0
to Reserved — to Reserved —
RY(n+1)7 RX(n+1)7
Not used Not used
RY(n+1)8 (initial data process completion flag) o RX(n+1)8 (initial data process request flag) o
Not used Not used
RY(n+1)9 (initial data process request flag) - RX(n+1)9 (initial data process completion flag) -
RY(n+1)A | Error reset request flag 56 RX(n+1)A | Error status flag 57
+ i 7
RY(n+1)B RX(n+1)B | Remote station ready 5
RX(n+1)C
to Reserved — to Reserved
RY(n+1)F -
(n+1) RX(n+1)F
1 These signals are set in the initial status. Using Pr.180 to Pr.189, you can change input signal functions.
Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter for details of Pr.180 to Pr.189.
*2  For the FR-F800-E, no function is assigned in the initial setting.
*3  The signals are fixed. They cannot be changed using parameters.
x4 These signals are set in the initial status. Using Pr.190 to Pr.196, you can change output signal functions.
Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter for details of Pr.190 to Pr.196.
*5  Output signal can be assigned using Pr.313 to Pr.315. The setting range depends on the inverter. For details, refer to the description of Pr.190
to Pr.196 (Output terminal function selection) in the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.
*6  "n"indicates a value determined according to the station number setting.

* Remote register

Description Referto .- Referto
Address=9 Upper 8 bits Lower 8 bits page Address+9 Description R
RWwn Monitor code 2 Monitor code 1 58 RWrn First monitor value 59
RWwn+1 Set frequency (0.01 Hz increments) / 58 RWrn+1 Second monitor value 59
torque command=s
RWwn+2 HOO (arbitrary)=7 | Instruction code 58 RWrn+2 Reply code 59
RWwn+3 Write data 58 RWrn+3 Read data 59

*7  The above 8 bit is always HOO even if a value other than HOO is set.

*§

*9

For the FR-A800-E, when Pr.804="3 or 5" during torque control under Real sensorless vector control or vector control, a torque command value

is set in RWwn+1.

"n" indicates a value determined according to the station number setting.
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+When Pr.544 = "1" (compatible with CC-Link Ver.1)
* Remote 1/O (32 points)

Same as when Pr.544 = 0 (Refer to page 53.)
* Remote register

Description Referto Description Referto
Address-> — - Address- — -
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page

Rwwn Monitor code 2 Monitor code 1 58 RWrn First monitor value 59
RWwn+1 Set frequency (0.01 Hz increments) / 58 RWrn+1 Second monitor value 59

torque commandx1
RWwn+2 Link parametgr Instruction code 58 RWrn+2 Reply code 2 Reply code 1 59

extended setting
RwWwn+3 Write data 58 RWrn+3 Read data 59

1 For the FR-A800-E, when Pr.804="3 or 5" during torque control under Real sensorless vector control or vector control, a torque command value
is setin RWwn+1.
*2  "n" indicates a value determined according to the station number setting.

+When Pr.544 = "12" (Compatible with the double setting of CC-Link Ver.2)
* Remote I/0 (32 points)

Same as when Pr.544 = 0 (Refer to page 53.)
* Remote register

Description Referto Description Referto
Address- - - Address- - -
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page

Rwwn Monitor code 2 Monitor code 1 58 RWrn First monitor value 59
RWwn+1 Set frequency (0.01 Hz increments) / 58 RWrn+1 Second monitor value 59

torque commandx1
RWwn+2 Link parametgr Instruction code 58 RWrn+2 Reply code 2 Reply code 1 59

extended setting
RWwn+3 Write data 58 RWrn+3 Read data 59
RWwn+4 Monitor code 3 58 RWrn+4 Third monitor value 59
RWwn+5 Monitor code 4 58 RWrn+5 Fourth monitor value 59
RWwn+6 Monitor code 5 58 RWrn+6 Fifth monitor value 59
RWwn+7 Monitor code 6 58 RWrn+7 Sixth monitor value 59

*]1  For the FR-A800-E, when Pr.804="3 or 5" during torque control under Real sensorless vector control or vector control, a torque command value
is set in RWwn+1.
*2  "n" indicates a value determined according to the station number setting.

+When Pr.544 = "14 or 24" (compatible with the quadruple setting of CC-Link Ver.2)
* Remote 1/0 (32 points (64 points occupied))

Same as when Pr.544 = 0 (Refer to page 53.)
* Remote register

Address.: !)escription . Referto Address.: D.escription . Referto
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page
RWwn Monitor code 2 Monitor code 1 58 RWrn First monitor value 59
RWwn+1 Set frequency (0.01 Hz increments) 58 RWrn+1 Second monitor value 59
RWwn+2 Link parametgr Instruction code 58 RWrn+2 Reply code 2 Reply code 1 59
extended setting
RWwn+3 Write data 58 RWrn+3 Read data 59
RWwn+4 Monitor code 3 58 RWrn+4 Third monitor value 59
RWwn+5 Monitor code 4 58 RWrn+5 Fourth monitor value 59
RWwn+6 Monitor code 5 58 RWrn+6 Fifth monitor value 59
RWwn+7 Monitor code 6 58 RWrn+7 Sixth monitor value 59
RWwn+8 Faults history No. | HOO0 58 RWrn+8 Faults history No. | Fault data 59
RWwn+9 PID set point (0.01% increments)+1 58 RWrn+9 Fault record (output frequency) 59
RWwn+A PID measured value (0.01% increments)«1 | 58 RWrn+A Fault record (output current) 59
RWwn+B PID deviation (0.01% increments)«1 58 RWrn+B Fault record (output voltage) 59
Torque command or torque limits«2 /
RWwn+C Torque command or torque limit (1st 58, 63 RWrn+C Fault record (energization time) 59
quadrant)=3
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Description Referto Description Referto
Address:4 - - Address-4 . -
Upper 8 bits | Lower 8 bits page Upper 8 bits | Lower 8 bits page
RWwn+D HOO (Free)=2 / Torque limit (2nd quadrant)=3 | 58 RWrn+D
RWwn+E HOO (Free)=2 / Torque limit (3rd quadrant)«3 | 58 RWrn+E HOO (Free) —
RWwn+F HOO (Free)=2 / Torque limit (4th quadrant)-3 | 58 RWrn+F

*]  Valid when Pr.128="50, 51, 60, or 61".
*2  Applicable when Pr.544="14".
=3 Applicable when Pr.544="24".

*4  "n" indicates a value determined according to the station number setting.

+When Pr.544 = "18 or 28" (compatible with the octuple setting of CC-Link Ver.2)

* Remote I/0 (32 points (128 points occupied))
Same as when Pr.544 = 0 (Refer to page 53.)
* Remote register

Description Referto Description Referto
Address:4 . — Address4 — "
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page
RWwn Monitor code 2 Monitor code 1 58 RWrn First monitor value 59
RWwn+1 Set frequency (0.01 Hz increments) 58 RWrn+1 Second monitor value 59
RWwn+2 Link parametgr Instruction code 58 RWrn+2 Reply code 2 Reply code 1 59
extended setting
RWwn+3 Write data 58 RWrn+3 Read data 59
RWwn+4 Monitor code 3 58 RWrn+4 Third monitor value 59
RWwn+5 Monitor code 4 58 RWrn+5 Fourth monitor value 59
RWwn+6 Monitor code 5 58 RWrn+6 Fifth monitor value 59
RWwn+7 Monitor code 6 58 RWrn+7 Sixth monitor value 59
RWwn+8 Faults history No. | HOO0 58 RWrn+8 Faults history No. | Fault data 59
RWwn+9 PID set point (0.01% increments)«1 58 RWrn+9 Fault record (output frequency) 59
RWwn+A PID measured value (0.01% increments)«1 | 58 RWrn+A Fault record (output current) 59
RWwn+B PID deviation (0.01% increments)«1 58 RWrn+B Fault record (output voltage) 59
Torque command or torque limit«2 /
RWwn+C Torque command or torque limit (1st 58, 63 RWrn+C Fault record (energization time) 59
quadrant)«3
RWwn+D HOO (Free)=2 / Torque limit (2nd quadrant)=3 | 58 RWrn+D
RWwn+E HOO (Free)=2 / Torque limit (3rd quadrant)«3 | 58 RWrn+E HOO (Free) —
RWwn+F HOO (Free)=2 / Torque limit (4th quadrant)«3 | 58 RWrn+F
RWwn+10 | Link parameter Instruction code 59 RWm+10 | Reply code 59
extended setting
RWwn+11 Write data 59 RWrn+11 Read data 59
RWwn+12 Link parametgr Instruction code 59 RWrn+12 Reply code 59
extended setting
RWwn+13 | Write data 59 RWrn+13 Read data 59
RWwn+14 Link parametgr Instruction code 59 RWrn+14 Reply code 59
extended setting
RWwn+15 | Write data 59 RWrn+15 Read data 59
RWwn+1 | LNk parameter Instruction code 59 RWm+16 | Reply code 59
extended setting
RWwn+17 | Write data 59 RWrn+17 Read data 59
RWwn+18 Link parametgr Instruction code 59 RWrn+18 Reply code 59
extended setting
RWwn+19 | Write data 59 RWrn+19 Read data 59
RWwn+1A RWrn+1A
RWwn+1B RWm+1B
RWwn+1C RWrn+1C
HOO (Free) — HOO (Free) —
RWwn+1D RWm+1D
RWwn+1E RWm+1E
RWwn+1F RWm+1F
GROUP
*]  Valid when Pr.128="50, 51, 60, or 61". N
*2  Applicable when Pr.544="18".
*3  Applicable when Pr.544="28".
*4  "n" indicates a value determined according to the station number setting.
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@ Details of input and output signals

The following device No. are those for station 1. For stations 2 and later, the device No. are different. (Refer to the master

module manual for correspondence between the device No. and station number)

+ Output signals (master module to inverter)
The output signals from the master module are indicated. (Input signals to inverter)

Device No. Signal Description
. 0: Stop command
RYO Forward rotation command:3 1: Forward rotation start | When "1" is set, a start command is input to the inverter.
RY1 Reverse rotation commands3 O Stop comman.d When "1" is set in RY0 and RY1, a stop command is input.
1: Reverse rotation start
RY2 High-speed operation command
(terminal RH function)«1
RY3 Middle-speed operation command
(terminal RM function)=1
RY4 Low-speed operation command
(terminal RL function)=1
Jog operation command
RY5 h .
(terminal Jog function)«1
RY6 Second function selection
(terminal RT function)=1 Functions assigned to terminals RH, RM, RL, JOG, RT, AU, CS, MRS, STOP, and RES
RY7 Current input selection are activated.
(terminal AU function)x1
Selection of automatic restart after
RY8 instantaneous power failure
(terminal CS function)+1, 2
Output stop
RY9 (terminal MRS function)x1
RYA Start self-holding selection
(terminal STOP function)«1
RYB Reset (RES terminal function)=1
When "1" is set in RYC, the monitored value is set in the remote register RWr0, 1, 4 to
RYC Monitor command 7,and "1" is set in the monitoring (RXC). While "1" is set in RYC, the monitored data is
always updated.
When "1" is set in RYD, the set frequency/torque command (RWw1) is written to RAM
of the inverter.x4
After the writing completes, "1" is set in the frequency setting / torque command
RYD:ss Frequency setting command / completion (RXD).
torque commandx6 (RAM) Under Real sensorless vector control, vector control, and PM sensorless vector
control, the following value is also written to RAM at the same time.
* During torque control«s: Torque command value
+ During speed control / position control: Torque limit value
When "1" is set in RYE, the set frequency/torque command (RWw1) is written to RAM
and EEPROM of the inverter. After the writing completes, "1" is set in the frequency
. setting / torque command completion (RXE).
Frequency setting command /
RYE+s torque commandss Under Real sensquess vect.or contro!, vector control, and PM sensorless vectgr
control, the following value is also written to RAM and EEPROM at the same time.
(RAM, EEPROM) . .
* During torque control«s: Torque command value
* During speed control / position control: Torque limit value (Pr.544 # "24 or 28")
To change the frequency consecutively, be sure to write data to the inverter RAM.
When "1" is set in RYF, processes corresponding to the instruction codes set to
RWw2, 10, 12, 14, 16 and 18 are executed. "1" is set in the instruction code execution
RYFss Instruction code execution request | request (RXF) after completion of instruction codes. When an instruction code
execution error occurs, a value other than "0" is set in the reply code (RWr2, 10, 12,
14,16, 18).
When "1" is set in RY1A at an inverter fault, the inverter is reset, then "0" is set in the
RY1A Error reset request flag
error status flag (RX1A).x7

*]

2
#3
*4
*5
*6
*7
#8

Signal names are initial values. Using Pr.180 to Pr.189, you can change input signal functions. Note that some of signals do not accept a
command from the network according to the Pr.338 and Pr.339 settings. For example, the RES signal (the function assigned to terminal RES) in
RYB cannot be controlled via network. Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter for details of Pr.180 to

Pr.189, Pr.338, and Pr.339.

For the FR-F800-E, no function is assigned in the initial setting.

The signals are fixed. They cannot be changed using parameters.

While "1" is set in the frequency setting command (RYD), the set frequency (RWw1) is always applied.
If "1" is set in these registers at the same time while Pr.544 = "0," only one of these is executed.

The torque command / torque limit setting is available only for the FR-A800-E.

Refer to page 18 for operation conditions of inverter reset.
Torque control cannot be performed with a PM motor.
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+Input signals (inverter to master module)

The input signals to the master module are indicated. (Output signals from inverter)

Device No. Signal Description
RXO0 Forward running O Other than foryvard running (during stop or reverse rotation)
1: Forward running
RX1 Reverse running 0: Other than reyerse running (during stop or forward rotation)
1: Reverse running
RX2 Running (terminal RUN function)«1
RX3 Up to frequency (terminal SU function)«1
RX4 Overload alarm (terminal OL function)«1
RX5 Instantaneous power failure Functions assigned to terminals RUN, SU, OL, IPF, FU, ABC1 and ABC2
(terminal IPF function)=1 .
activate.
RX6 Frequency detection
(terminal FU function)=1
RX7 Fault (terminal ABC1 function)x1
RX8 — (terminal ABC2 function)x1
RX9 — (DOO function)=2
RXA — (DO1 function)=2 Functions assigned to Pr.313 to Pr.315 are activated.
RXB — (DO2 function)s2
After "1" is set in the monitor command (RYC), and the monitored value is set
RXC Monitoring in the remote register Rwr0, 1, 4 to 7, "1" is set in this signal. When "0" is set in
the monitor command (RYC), "0" is set in this signal.
After "1" is set in the frequency setting command/torque command (RYD) and
RXD Frequency setting completion/torque the frequency setting command/torque command is written to the inverter
command setting completion (RAM)+3 RAM, "1" is set in this signal. When "0" is set in the frequency setting
command/torque command (RYD), "0" is set in this signal.
. . After "1" is set in the frequency setting command/torque command (RYE) and
Frequency setting completion/torque . . . .
RXE command setting completion (RAM the frequency setting command/torque command is written to the inverter
EEPROM)-3 ’ RAM and EEPROM, "1" is set in this signal. When "0" is set in the frequency
setting command/torque command (RYE), "0" is set in this signal.
After "1" is set in the instruction code execution request (RYF) and the
RXFE Instruction code execution completion processes corresponding to the instruction codes (RWwz2, 10, 12, 14, 16 and
P 18) are executed, "1" is set in this signal. When "0" is set in the instruction
code execution request (RYF), "0" is set in this signal.
RXAA Error status flag V\/.her? an inverter error occurs (protective function is activated), "1" is set in
this signal.
When the inverter goes into the ready status upon completion of initial setting
after power-on or hardware reset, "1" is set in this signal. When an inverter
RX1B Remote station ready error occurs (protective function is activated), "0" is set in this signal.
The signal is used as an interlock signal during the write to/read from the
master module.
*1  Signal names are initial values. Using Pr.190 to Pr.196, you can change output signal functions.
Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter for details of Pr.190 to Pr.196.

*2  Signals are not assigned in the initial setting. Use Pr.313 to Pr.315 to assign signals to the devices RX9 to RXB. The setting range depends on
the inverter. For details, refer to the description of Pr.190 to Pr.196 (Output terminal function selection) in the Instruction Manual (Detailed) of
the FR-A800/FR-F800 inverter.

*3  The torque command setting is available only for the FR-A800-E.

GROUP
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@ Details of remote register
+ Remote register (master module to inverter)

* Remote register definition

Device No.

Signal

Description

RwWwO0

Monitor code1, 2

Set the monitor code to be referenced (Refer to page 62). When "1" is set in RYC, data of
specified monitored items will be stored in RWr0, RWr1.

Rww1

Set frequency=1, =2

Specify the set frequency or speed (machine speed). At this time, whether to write to RAM or
EEPROM is decided with the RYD and RYE settings. After setting the set frequency in this
register, set "1" in RYD or RYE to write the frequency. After writing of frequency is completed, "1"
is set in RXD or RXE in response to the input command.

The setting range is 0 to 590.00 Hz (0.01 Hz increments). Write "59000" when setting 590.00 Hz.

Torque command
valuex4

When performing torque control under Real sensorless vector control or vector control with
Pr.544 CC-Link extended setting = 0, 1, 12, and Pr.804 Torque command source selection =
3, 5, specify torque command value. The value is written to the inverter either by RYD or RYE.
Pr.805 Torque command value (RAM) and Pr.806 Torque command value (RAM, EEPROM)
are also updated at the same time. The setting range and setting increments depend on the
Pr.804 setting. (Refer to page 63.)

Rwwz2

Link parameter
extended setting/
Instruction code

Set the instruction code for execution of operation mode rewrite, parameter read/write, error
reference, error clear, etc. (Refer to page 60.) Set "1" in RYF to execute the corresponding
instruction after completing the register setting. "1" is set in RXF after completing the execution of
the instruction. When a value other than "0 (100)" is set in Pr.544, upper eight bits are link
parameter extended setting.

Example) When reading Pr.160, instruction code is H0200.

Rww3

Write data

Set the data specified by the RWw2 instruction code. (When required)
Set "1" in RYF after setting RWw2 and this register.
Set "0" when the write code is not required.

Rww4

Monitor code 3

RwWw5

Monitor code 4

RWw6

Monitor code 5

RwWw7

Monitor code 6

Set the monitor code to be monitored. By setting "1" in RYC after setting, the specified monitored
data is stored in RWr4 to 7.

Rww8

Faults history No.

Set how many fault records in past to be read. Back to eight fault records in past can be read.
(lower 8 bits is HOO)

Upper 8 bits: HOO (latest fault) to HO7 (eight faults in past)

When HO8 to HFF is set to the lower 8 bits, the fault record becomes an undetermined value.

Rww9

PID set pointx3

Set the PID set point
Setting range: "0 to 100.00%"

* Input a value 100 times greater than the value to be set
For example, input "10000" when setting 100.00%.

RWwA

PID measured value=3

* Refer to the Instruction Manual (Detailed) of the FR-
A800/FR-F800 inverter for details of PID control.

Set the PID measured value
Setting range: "0 to 100.00%"

RwwB

PID deviation=3

Set the PID deviation.
Setting range: "-100.00% to 100.00%"

RwwC

Torque command
valuex4

When Pr.544 ="14, 18, 24, or 28" and Pr.804 = "3 or 5" during torque control (Real sensorless
vector control / vector control), torque command values can be specified. The value is written to
the inverter by RYD or RYE. Pr.805 and Pr.806 are also updated at the same time. The setting
range and the setting increment depend on the Pr.804 setting. If the data outside the range is set,
the previous setting is retained.

Torque limit value=4

When Pr.544 ="14 or 18", Pr.804 = "3 or 5", and Pr.810 Torque limit input method selection =
"2" during speed control or position control (Real sensorless vector control / vector control / PM
sensorless vector control), torque limit values can be specified. The value is written to the
inverter by RYD or RYE. Pr.805 and Pr.806 are also updated at the same time. The setting range
and the setting increment depend on the Pr.804 setting (absolute value). If the data outside the
range is set, the previous setting is retained.

RWwC,
RWwD,
RWwWE,
RWwF

Torque limit level
(1st quadrant to
4th quadrant)=4

When Pr.544 = "24 or 28" and Pr.810 = "2" during speed control or position control (Real
sensorless vector control / vector control / PM sensorless vector control), torque limit values can
be specified for each of the 1st to the 4th quadrants. (Setting range: 0 to 40000 (0 to 400%),
setting increment: 0.01%)

The value is written to the inverter by RYD. (EEPROM write by RYE is disabled.)

When "HFFFF" is set in RWwD to RWwF, the RWwC setting is applied to the operation in the
target quadrant.

When a value within the setting range of Pr.805 or Pr.806 is entered in RWwC while Pr.804 = "3
or 5", the Pr.805/Pr.806 setting is updated. If the data outside the range is set, the previous
setting is retained.
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Device No. Signal Description
Set the instruction code (Refer to page 60.) for execution of operation mode rewrite, parameter
RwWw10, read/write, error reference, error clear, etc. The instructions are executed in the following order
RWw12, Link parameter by setting "1" in RYF after completing the register setting: RWwz2, 10, 12, 14, 16, then 18. After
RwWw14, extended setting/ completing the execution up to RWw18, "1" is set in RXF. Set HFFFF to disable an instruction by
RWw16, Instruction code RWw10 to 18. (RWw2 is always executed.)
RWw18 The first 8bits are link parameter extended setting.
Example) When reading Pr.160, instruction code is H0200.
RWw11, Set the data specified by the instruction code of RWw10, 12, 14, 16, and 18. (when required)
RWw13, RWw10 and 11, 12 and 13, 14 and 15, 16 and 17, and 18 and 19 correspond each other. Set "1"
RWw15, Write data in RYF after setting the instruction codes (RWw10, 12, 14, 16, and 18) and the corresponding
RWw17, register.
RWw19 Set "0" when the write code is not required.
*1  The display can be changed to rotations per minute according to the Pr.37, Pr.144, and Pr.811 settings. (Pr.811 is only available for the FR-
A800-E.) For details, refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.
*2  When Pr.541 Frequency command sign selection = 1, the setting value has either + or -. When the setting value is negative, the command is
inversed from starting command.
Setting range: -327.68 Hz to 327.67 Hz (-327.68 to 327.67) 0.01 Hz increments
For details refer to page 52.
*3  When Pr.128 ="50, 51, 60, 61", they are valid. If the data outside the range is set, the previous setting is retained.
Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter for details of Pr.128.
*4  The setting is available only for the FR-A800-E.

+ Remote register (inverter to master module)
* Remote register definition

Device No. Signal Description
) . When "1" is set in RYC, the specified monitored data is set to the lower 8 bits of the monitor code
RWr0 First monitor value
(RWwO).
When "0" is set to the upper 8 bits of the monitor code (RWwO0), the current output frequency is
RWF1 Second monitor value always set. When a value other than "0" is set to the upper 8 bits of the monitor code (RWwO0)
(Output frequency=1) while "1" is set in RYC, the monitor data specified by the upper 8 bits of the monitor code (RWwO0)
is set.
When "1" is set in RYD or RYE, the reply code for the frequency setting command is set. When
Reply code "1" is set in RYF, the reply code corresponding to the instruction code RWwz2 is set. The value "0"
(when Pr.544 = 0) is set for a normal reply and any digit other than "0" is set for data fault, mode error, etc. (Refer to
page 60.)
Lower 8 bits of RWr2
Rwr2 Reply code 1 When "1" is set in RYD or RYE, the reply code for the frequency setting command (torque
(when Pr.544 # 0) Lo
command / torque limit) is set. (Refer to page 60.)
Upper 8 bits of RWr2
Reply code 2 A : . . . .
When "1" is set in RYF, the reply code corresponding to the instruction code RWwz2 is set. (Refer
(when Pr.544 # 0)
to page 60.)
RWr3 Read data For a normal reply, the reply data to the instruction specified by the instruction code is set.
RWr4 Third monitor value
RWr5 Fourth monitor value . . . - . .
- - When "1" is set in RYC, the monitored data specified by the monitor code (RWw4 to 7) is saved.
RWr6 Fifth monitor value
RwWr7 Sixth monitor value
RWr8 Fault record The fault data of faults history No. specified by RWw8 is stored in the lower 8bits. Faults history
(fault data) No. specified is echo backed to the upper 8 bits.
RWr9 Fault record Output frequency of the faults history No. specified in RWw8 is stored.
(output frequency)
RWrA Fault record Output current of the faults history No. specified in RWw8 is stored.
(output current)
RWrB Fault record Output voltage of the faults history No. specified in RWw8 is stored.
(output voltage)
RWrC Fault rgcord . Energization time of the faults history No. specified in RWw8 is stored.
(energization time)
When "1" is set in RYF, the reply codes corresponding to the instruction code RWw10, 12, 14, 16,
RWr10 to Reply code and 18 are set. The value "0" is set for a normal reply and other than "0" is set for data fault,
RWr19 mode error, etc. (Refer to page 60.)
Read data For a normal reply, the reply data to the instruction specified by the instruction code is set.

*]

When position control is selected for the FR-A800-E, the number of pulses is monitored when Pr.430 # "9999".
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* Reply code definition
The reply to the instruction execution is set to RWr2, 10, 12, 14, 16, 18.
When executing the frequency setting (RYD, RYE) or instruction code execution (RYF), check the reply code (RWr2) in
the remote register after execution.

Data Item Alarm definition Remarks
H0000 | Normal No errgr (normal completion of instruction code * Reply c?de to RWr2 when
execution) Pr.544 =0

Parameter write was attempted during operation | * Reply code to RWw10, 12, 14,
other than a stop in the network operation mode. | 16, and 18 when Pr.544 = 18
HO0002 | Parameter selection error | Unregistered code number was set.

Reply code HO0001 | Write mode error

HO0003 | Setting range error Set data is outside the permissible data range.
HOO Normal No errgr (normal completion of instruction code
execution)
. Parameter write was attempted during operation
Reply code 1+x1 HO? Write mode error other than a stop in the network operation mode.
Frequency command /
HO03 torque command / torque | The value outside the range is set.

Reply code to RWr2 when

limit setting range error Pr.544 % 0

No error (normal completion of instruction code
execution)

Parameter write was attempted during operation
other than a stop in the network operation mode.
HO02 Parameter selection error | Unregistered code number was set.

HO03 Setting range error Set data is outside the permissible data range.

HOO0 Normal

Reply code 2 HO1 Write mode error

*1  The contents of the reply code 1 are changed when torque commands are given or the torque is limited from the FR-A800-E (when Pr.544="14,
18, 24, or 28").
The upper 4 bits of the reply code 1 are used as the reply code to the torque command / torque limit, and the lower 4 bits are used as the reply
code to the frequency command.

Bit15 Bit0
1 1 1 [ ° 7 [ [ T [T T T T T ]
Reply code2 Reply code to Reply code to
the torque command / the frequency
torque limit command
Reply code1

Example) The error code is H0030 when the torque command value is outside the setting range.

Bit15 Bit0
[oJoTJToJoJoJoJoJoJoJoJt1[1JToJoTJoT o]

Reply code to
the torque command

¢ Instruction codes
Set the instruction code using a remote register (RWw) (Refer to page 58.)
The definition read by the instruction code is stored in the remote register (RWr). (Refer to page 59.)

Read/ | Instruction ..
Item . Description
write code

HO000: Network operation mode
HO0001: External operation mode, External JOG operation mode

Read | H7B H0002: PU operation mode, External/PU combined operation mode 1 and 2,
Operation mode PUJOG operation mode
HO0000: Network operation mode
Write HFB HO001: External operation mode
H0002: PU operation mode (Pr.79 = "6")
H0000 to HFFFF
Output frequency/ Output. frequency: Increments 0.01 Hz ‘ . ‘
speeds1, =2 Read | H6F (The display can be changed to the rotations per minute using Pr.37, Pr.144 and
’ Pr.811+6. (Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800
inverter.))
Output current Read H70 H0000 to HFFFF

Monitor Output current (hexadecimal): Increments 0.01 A/ 0.1 Ax4

HO0000 to HFFFF

Output voltage Read | H71 Output voltage (hexadecimal): Increments 0.1 V

Special monitor Read | H72 HO0000 to HFFFF: Check the data of the monitor selected by the instruction code

HF3.
Special monitor Read | H73 HO01 to HFF: Monitor selection data
selection No. Write | HF3+3 Refer to monitor code. (Refer to page 62.)
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Read/

Instruction

Item write code Description
H0000 to HFFFF: Last two fault records
For instruction code H74,
read data H30A0
b15
H74‘Second fault in past‘ Latest fault
Monitor | Faults history Read H74 to H77 H75‘Fourth fault in past‘ Third fault in past ‘ Last fauIt Current fault
H76‘ Sixth fault in past ‘ Fifth fault in past ‘ (H30) (HAO)
H77‘ Eighth fault in past‘ Seventh fault in past‘
Last fault ...... THT
Current fault ...... OPT
For the data codes or details of fault records, refer to the Instruction Manual
(Detailed) of the FR-A800/FR-F800 inverter.
Read the set frequency/speed from the RAM or EEPROM.
HO0000 to HE678: Set frequency in 0.01 Hz increments
Set frequency (RAM) HeD (The display can be changed to the rotations per minute using Pr.37, Pr.144 and
Read Pr.811x6. (Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800
inverter.))

Set frequency (EEPROM) HBE * For the FR-A800-E, when Pr.544="0, 1, or 12" and Pr.804="3 or 5" during torque
control under Real sensorless vector control or vector control, torque command
values are read. The setting range depends on Pr.804.

Write the set frequency/speed into the RAM or EEPROM.
HO0000 to HE678 (0 to 590.00 Hz): frequency in 0.01 Hz increments

Set frequency (RAM)xs Write | HED (The display can be changed to the rotations per minute using Pr.37, Pr.144 and
Pr.811+6. (Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800
inverter.))
* To change the set frequency consecutively, write data to the inverter RAM.

(Instruction code: HED)
Set frequenc * For the FR-A800-E, when Pr.544="0, 1, or 12" and Pr.804="3 or 5" under torque
y Write | HEE control under Real sensorless vector control or vector control, torque commands
(RAM and EEPROM)+5 , »1orq
are given.
The setting range depends on Pr.804.
* Refer to the instruction code in the Instruction Manual (Detailed) of the FR-A800/
Read | HOO to H63 FR-F800 inverter to read and write as required.
Write to Pr.77 and Pr.79 is disabled.
Parameter When setting Pr.100 and later, set link parameter extended setting.
* Set 65520 (HFFFO) as a parameter value "8888" and 65535 (HFFFF) as "9999".
Write | H80to HE3 | «\When changing the parameter values frequently, set "1" in Pr.342 to write them to
the RAM. (Refer to page 14.)
Faults history batch clear Write | HF4 H9696: Clears the faults history as a batch.
All parameters return to the initial values.
Whether to clear communication parameters or not can be selected according to
data. (O: Clear, x: Not clear)
Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter for
parameter clear, all clear, and communication parameters.
Clear type Data Communication Pr.
. H9696 @)
All parameter clear Write HFC Parameter clear HEABA -
All parameter clear H9966 °
H55AA Xx7
When clear is executed for H9696 or H9966, communication-related parameter
settings also return to the initial values. When resuming operation, set the
parameters again. Executing clear will clear the instruction code HEC, HF3, and
HFF settings.

Inverter reset Write HFD H9696: Resets the inverter.

. Read | H7F HOO to HOD: Parameter description is changed according to the instruction code

Is_;rllt(inpa*;ameter extended - (extended) setting. Refer to the Instruction Manual (Detailed) of the FR-A800/FR-

o Write | HFF F800 inverter for instruction code (extended) settings.
Read or write of bias and gain parameters (instruction codes H5E to H61 and HDE
Read | H6C to HE1 with the link parameter extended setting = "1", H11 to H23 and H91 to HA3
Second parameter with the link parameter extended setting = "9").
changing=9 HOO: Frequencyx10
Write | HEC HO1: Analog value set in parameters

HO02: Analog value input from the terminal
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*1  When "100" is set in Pr.52 Operation panel main monitor selection, frequency setting is monitored during a stop and output frequency is
monitored during running.

*2  When position control is selected for the FR-A800-E, the number of pulses is monitored when Pr.430 # "9999".

*3  Write data is in hexadecimal, and only last two digits are valid. (The upper two digits are ignored.)

+4  Differs according to capacities.

=5 Setting from the remote register (RWw1) is also available.

6 Pr.811 is only available for the FR-A800-E.

*7  Turning OFF the power supply while clearing parameters with HS5A5A or H55AA sets back the communication parameter settings to the initial
settings.

*8  Setting is valid only when Pr.544 = "0". When Pr.544 # "0", set using RWw2 or RWw10, 12, 14, 16, or 18. (Refer to page 58.)

*9  Reading or writing is available when the link parameter extended setting = "1 or 9".

*10 Gain frequencies can be written using Pr.125 (instruction code H99) and Pr.126 (instruction code H9A) also.

* When the 32-bit parameter setting or monitor description are read and the read value exceeds HFFFF, the reply data will be
HFFFF.

+ Monitor codes

Information about the inverter can be monitored by setting the special monitor selection No. of the instruction code and

monitor code using the remote registers, RWwO0 and RWw4 to 7.

* For the monitor code (RWwO0), select the first monitor description (RWr0) from the lower 8 bits and the second monitor
description (RWr1) from the upper 8 bits.
(Example) When output current is selected for the first monitor (RWr0) and running speed is selected for the second
monitor (RWr1) — monitor code (RWwO0) is H0602

* When Pr.544 = "12, 14, or 18", descriptions of monitor codes 3 (RWw4) to 6 (RWw?7) can be selected.

i L. First, third to sixth

. Second monitor description . -

Monitor code . . monitor description Increments
(the first 8 bits) .
(the last 8 bits)

HOO0 Output frequency No monitoring (monitor value is 0) | 0.01 Hz
HO1 Output frequency 0.01 Hz
HO02 Output current 0.01 A/0.1 A
HO3 Output voltage 01V

» The monitor codes from HO1 and up and their contents are the same as those of the RS-485 communication dedicated
monitor.
For the details of the monitor code and monitor description, refer to the section of the monitor display in the Instruction
Manual (Detailed) of the FR-A800/FR-F800 inverter.

» When the remote registers RWwO0 and RWw4 to 7 are used for monitoring, HOO (output frequency), HO1 (output frequency),
and HO5 (set frequency) always indicate the frequency regardless of the settings of Pr.37, Pr.144, and Pr.811. (Pr.811 is only
available for the FR-A800-E.)
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€4 Torque command / torque limit using the CC-Link IE Field Network Basic
(only for the FR-A800-E)

Torque commands can be given or the torque can be limited on the CC-Link IE Field Network Basic under Real sensorless

vector control, Vector control, or PM sensorless vector control. The value is used to limit the torque during speed control or

position control, and to give a torque command during torque control. To limit the torque, set Pr.810 Torque limit input

method selection ="2". The torque command / torque limit setting method can be selected using Pr.804 Torque command

source selection. (Torque control cannot be performed with a PM motor.)

Pr.

Name

Initial
value

Setting
range

Description

804

Torque
command
source

0

Torque command by terminal1 analog input

Torque command / torque limit using the CC-Link IE Field Network Basic
* Torque command / torque limit (-400% to 400%) by the parameter setting (Pr.805
or Pr.806):1, =2

Torque command by the pulse train input (FR-A8AL)

Torque command / torque limit using the CC-Link |E Field Network Basic

» Torque command / torque limit (-400% to 400%) by the parameter setting (Pr.805
or Pr.806)«1, =2

« Setting is available using the remote register RWw1 or RWwC. (-400% to 400%)=2

Torque command by 16 bit digital input (FR-A8AX)

selection

327.67%)2

Torque command / torque limit using the CC-Link |E Field Network Basic

» Torque command / torque limit (-327.68% to 327.67%) by the parameter setting
5 (Pr.805 or Pr.806)«1, =2
« Setting is available using the remote register RWw1 or RWwC. (-327.68% to

Torque command / torque limit using the CC-Link IE Field Network Basic
6 » Torque command / torque limit (-327.68% to 327.67%) by the parameter setting
(Pr.805 or Pr.806)-1, 2

810

Torque limit 0

Internal torque limit (torque limited by parameter settings)

input method | 0

External torque limit (torque limited by terminals 1 and 4)

selection 2

Internal torque limit 2 (torque limit using the CC-Link |IE Field Network Basic)

*]

Can also be set from operation panel or parameter unit.

*2  When a negative value is set as the torque limit, the torque is limited by the absolute value.

+ List of I/O devices whose function is changed according to the parameter settings
and the control method

Real sensorless vector control / vector control /
V/F control /
Pr.544 i ) PM sensorless vector control
. 1/0 device Advanced magnetic flux
setting Speed control /
vector control e Torque controlx4
position control

. RYD Frequency setting command Frequency setting / torque limit Torque command (RAM)
(RAM) command (RAM) q

. RYE Frequency setting command Frequency setting / torque limit | Torque command
(RAM, EEPROM) command (RAM, EEPROM) (RAM, EEPROM)

. RXD Frequency setting completion Frequency setting / torque limit | Torque command completion
(RAM) completion (RAM) (RAM)

. RXE Frequency setting completion Frequency setting / torque limit | Torque command completion
(RAM, EEPROM) completion (RAM, EEPROM) (RAM, EEPROM)

0,1,12 Torque command-1

RWw1 Set frequency Set frequency

14,18, 24, 28 _

0,1,12 _ —_

14,18 RWwC — Torque limitx1, *2 Torque commandx1

24,28 Torque limit (1st quadrant)=2, =3 | Torque commandx1

24, 28 RWWD to RWWF | — Torque limit (2nd quadrant to .

4th quadrant)=2, =3

*]
*2
*3
*4

Pr.804 ="3 or 5" must be set.

Pr.810 = "2" must be set.

RYE is disabled.

Torque control cannot be performed with a PM motor.
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+ Torque command setting method and parameter for speed limit

Pr.804
setting

Pr.544
setting

Torque command setting method
(Any method below can be chosen)

Parameter for
speed limit

3,5

0,1,12

* Set the torque command value in RWwn+1, and "1" in RYD or RYE.

+ Set the instruction code HED or HEE in RWwn+2, the torque command value in
RWwn+3, and "1" in RYF. (Torque command value can be read by the instruction
code H6D and H6E.)

+ Set HO8 in the link parameter extended setting (HFF), the instruction code H85 or
H86 in RWwn+2, the torque command value in RWwn+3, and "1" in RYF. (write to
Pr.805 or Pr.806)

Pr.808, Pr.809

14,18, 24, 28

* Set the torque command value in RWwn+C, and "1" in RYD or RYE.

+ Set HO8 in the link parameter extended setting (HFF), the instruction code H85 or
H86 in RWwn+2, the torque command value in RWwn+3, and "1" in RYF. (write to
Pr.805 or Pr.806)

1,6

24,28

0,1,12, 14,18,

Set HO8 in the link parameter extended setting (HFF), the instruction code H85 or
H86 in RWwn+2, the torque command value in RWwn+3, and "1" in RYF. (write to
Pr.805 or Pr.806)

0,4

Torque command using the CC-Link IE Field Network Basic is not available.

Pr.807

+ Torque limit setting method

Pr.804 Pr.810 Pr.544 Torque limit setting method
setting setting setting (Any method below can be chosen)
* Set the torque limit value in RWwn+C, and "1" in RYD or RYE.
14,18 » Set HO8 in the link parameter extended setting (HFF), the instruction code H85 or H86 in
RWwn+2, the torque limit value in RWwn+3, and "1" in RYF. (write to Pr.805 or Pr.806)
3,5 « Set the torque limit value individually for each of the four quadrants in RWwn+C to RWwn+F,
2 24 28 and set "1" in RYD. (EEPROM write by RYE is disabled.)
’ » Set HO8 in the link parameter extended setting (HFF), the instruction code H85 or H86 in
RWwn+2, the torque limit value in RWwn+3, and "1" in RYF. (write to Pr.805 or Pr.806)
16 0,1,12,14, | Set HO8 in the link parameter extended setting (HFF), the instruction code H85 or H86 in
’ 18, 24,28 | RWwn+2, the torque limit value in RWwn+3, and "1" in RYF. (write to Pr.805 or Pr.806)

+ Relationship between the Pr.804 setting, the setting range, and the actual torque
command / torque limit (when setting is made using the CC-Link IE Field Network
Basic)

Pr.804 setting

Setting range Actual torque command Actual torque limit

1,3

600 to 1400 (1% increments)«1

-400 to 400% 0 to 400%

56

-32768 to 32767 (two's complement)x1

-327.68 to 327.67% 0to 327.67%

*]

The torque limit setting is defined as an absolute value.

64 | PARAMETER




(N) Operation via communication and its settings

€4 Programming examples

This chapter provides programming examples which control the inverter with sequence programs.

Item Program example Refer to page
Reading the inverter status Reading the inverter status from the buffer memory of the master station 66
Setting the operation mode Selecting the network operation mode 67
Setting the operation commands Commanding the forward rotation and middle speed signals 67
Setting the monitoring function Monitoring the output frequency 68
Reading a parameter value Reading the value of Pr.7 Acceleration time 68
Writing a parameter value Setting "3.0 s" in Pr.7 Acceleration time 69
(Srﬁ:'rzﬁgthsi;‘;zr)"”g frequency Setting to 50.00 Hz 69
Reading the fault records Reading the inverter faults 70
Inverter reset Perform inverter reset at an inverter alarm occurrence. 70

« System configuration example (when the MELSEC iQ-R series programmable controller is used)

Power Input module |Output module
Programmablel supply | oqopy | RX40C7 | RY40PTSP
R61P (X20 to X2F) | (Y30 to Y3F)
Hub
|
Inverter Inverter
(Station Pr.544=0 (station Pr.544=0
No. 1) No. 2)
» Network parameter setting of the master station
Network parameters are set as below.
Item Setting conditions Item Setting conditions
Start I/0O No. 0000 Remote register (RWw) W100
Type Master Retry count 3
All connect count 2
Remote input (RX) X1000
Remote output (RY) Y1000
Remote register (RWr) WO

» The relation between the device of the programmable controller CPU and remote 1/0 (RX, RY) of the remote device station

is as follows: The devices used actually are indicated in shaded regions.

Programmable controller CPU

X100F to X1000
X101F to X1010
X102F to X1020
X103F to X1030
X104F to X1040
X105F to X1050

Y100F to Y1000

Remote device station
(station 1)

RXOF to RX00
RX1F to RX10

RYOF to RY00
RY1F to RY10

Remote device station
(station 2)

RY1F to RY10
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» The relation between the device of the programmable controller CPU and remote register (RWw, RWr) of the remote device
station is as follows: The devices used actually are indicated in shaded regions.

Programmable controller CPU Remote device station

" Forwritng | (station 1)

: W100 : :
5 W101 ‘ f RWwO0 '
: W102 | RWw1 '
' W103 ' RWw2 ,
i W104 ' 1 RWw3 ,
! W105 ! !
: W106 ! f RWr0 :
: W107 : RWr1 !
: w108 : RWr2 ;
' w109 i 1 RWr3 '
' W10A , !
5 W10B REREEEb bbb
H For reading Remote device station
| WO00 (station 2)

; WO001 R bt ,
' W002 ' !
! W003 : RWwO :
: W004 . f RWw1 '
: W005 : 1 RWw2 |1
: W006 5 RWw3 i
i W007 ; 5
i W008 ' f RWr0 !
1 W009 ' RWr1 '
; WOOA ! 1 RWr2 !
' WO00B ; RWr3 '

+ Program example for reading the inverter status
The following program turns on YOO of the output unit when station 1 inverter is running

SM1536 SD1536.0 SD1540.0 MO
0) } { t L F Check the data link status of the station 1
MO X1002 Y30
@ } i | Turn on the output unit (Y0O)
™ {END
X100F X1000

Remote input
b15b14b13b12b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
One [ RXF to RX0

station | [RxiFwo riio] " (0]ofofofofofoJofofoofofofofo]o]

[Inverter status]

Inverter status

b0: During forward rotation

b1: Reverse running

b2: Running (RUN)*1

b3: Up to frequency (SU)*1

b4: Overload alarm (OL)*1

b5: Instantaneous power failure (IPF)*1
b6: Frequency detection (FU)*1
b7: Fault (ABC1)*1

b8: — (ABC2)*1

b9: — (DOO0)*1

b10: — (DO1)*1

b11: — (DO2)*1

x]1  These signals are initial values. You can change output signals using Pr.190 to Pr.196, Pr.313 to Pr.315 (Output terminal function
selection).
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+ Program example for setting the operation mode

The following explains a program to write various data to the inverter.

The following explains a program to change the operation mode of station 1 inverter to network operation.
» Operation mode write code: HFB (hexadecimal)

» Network operation set data: HO000 (hexadecimal) (Refer to page 60.)

» The reply code at the time of instruction code execution is set to D2. (Refer to page 60.)

SM1536  SD1536.0 SD1540.0
— i | P Check the data link status of the station 1

Mo
—_—
PLS M300

Mo X20
@ —t {

M3(20
r

—
SET M301

®)

M301
I

X100F
3t

(10) {_ MOV HoFB W102

Write operation mode write code (HFB)
to RWw2 and set data (H0000) to RWw3.

1MoV HO

W103

—
SET Y100F

Turn on the instruction code execution
request (RYOF)

—_—
RST M301

—
SET M302

Read reply code (RWr2) to D2 when the
instruction code execution completion (RXOF)
turns on.

Turn off the instruction code execution
request (RYOF)

(19) — t i | {wmov w2 D2

—
RST Y100F

—_—
RST M302

{END }

(25)

+ Program example for setting the operation commands
The following program gives a forward command and middle speed command to station 1 inverter

SM1536  SD1536.0 SD1540.0 Mo
0) I i | 1t Check the data link status of the station 1
MO X20 Y1000
“) } i } Forward rotation command (RY00)
Y1003 ) )
Middle speed operation command (RYO03)
8) {END
Y100F Y1000
b15 b7 b0

RYOF to RYO0O0

[ofofofofofofofoofofofof1]ofof1]——
|

|
[Run commandﬁ J

Middle speed Forward rotation

RY1F to RY10

1: ON
0: OFF

J One station

b5 : Jog operation selection (JOG)x1 b11 : Inverter reset (RES)*1
1 These signals are initial values. You can change input signals using Pr.180 to Pr.189 (Input terminal function selection).
Note that some of the signals do not receive a command from the programmable controller depending on the setting.
(Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter for details.)
*2  For the FR-F800-E, no function is assigned in the initial setting.

Run command

: Forward rotation command b6 : Second function selection (RT)*1

b1 : Reverse rotation command b7 : Terminal 4 input selection (AU)*1

: High-speed operation command (RH)*1 b8 : Selection of automatic restart after instantaneous power failure (CS)*1, *2
: Middle-speed operation command (RM)*1 b9 : Output stop (MRS)*1

: Low-speed operation command (RL)*1  b10 : Start self-holding selection (STOP)x*1
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+ Program example for monitoring the output frequency
The following explains a program to read monitor functions of the inverter.

The following program reads the output frequency of station 1 inverter to D1.
Output frequency read code: HO001 (hexadecimal)

Refer to page 62 for the monitor codes.

(Example) The output frequency of 60Hz is indicated as H1770 (6000).

SM1536  SD1536.0 SD1540.0 Mo
© —t  t 1f (O— Check the data link status of the station 1
Mo X20 :
PRy 1) T T Wioo Set monitor code (HO1) of output frequency
to RWwO.
Y100C
Turn on the monitor command (RYOC)
X100C Read output frequency (RWr0) to D1
L I
i — o = when the monitoring (RX0C) turns on.
Mo X20 Y1000
(12) — t i |
Y1003
(16) {END

+* Program example for parameter reading

The following program reads Pr.7 Acceleration time of station 1 inverter to D1.

* Pr.7 Acceleration time reading instruction code: HO7 (hexadecimal)

* Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter for details of the parameter instruction
codes.

» The reply code at the time of instruction code execution is set to D2. (Refer to page 60.)

SM1536  SD1536.0 SD1540.0 MO . .
) — t i t 1+ (O— Check the data link status of the station 1
MO X20
@t i | PLS M300
M300 S
@t SET M301
M301 X100F
(10) — '} 1 {_mov H7 w102 | Write Pr.7 read code (H07) to RWw2.
SET v100F__| Turn on the instruction code execution
request (RYOF)
RST M301
SET M302

(RWr2) to D1 and D2 when the instruction code

(a7 — t i } MoV~ ws b1 } Read acceleration time (RWr3) and reply code

[ MoV W2 D2 execution completion (RXOF) turns on.
{TRST___ vio0F | Turn off the instruction code execution
request (RYOF)
L RST _ Mm302 |

(25) {END }

» For parameters having numbers 100 and later, change their link parameter extended settings (set them to other than H0O0).
Refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter for details.
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+ Program example for parameter writing

The following program changes the setting of Pr.7 Acceleration time of station 1 inverter to 3.0 s.
 Acceleration time writing instruction code: H87 (hexadecimal)

+ Acceleration time set data: K30 (decimal)

For the parameter instruction codes, refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.

The reply code at the time of instruction code execution is set to D2. (Refer to page 60.)

SM1536 SD1536.0 SD1540.0 MO . .
© it i | 1F (O— Check the data link status of the station 1
MO X20
@t f t [CPLSm300 |
M300
@ —t SET M301
_M|30|1 XlE?F
10) {_ ™MoV H87 W102
' ' — Write Pr.7 write (H87) to RWw2 and
acceleration time setting data (K30) to RWwa3.
{ MoV K30 W103

SET Y100F | Turn on the instruction code execution request (RYOF)

—_—
RST M301

—_—
SET M302

Read reply code (RWr2) to D2 when the instruction

L 1 L I
(9 — | tr LMoV w2 D2 code execution completion (RXOF) turns on.
RST Y100F | Turn off the instruction code execution request (RYOF)
RST M302
(25) {END }
o*® NOTE :

» For parameters having numbers 100 and later, change their link parameter extended settings (set them to other than HOO).
Refer to the parameter list of the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter for settings.
« For other functions, refer to the instruction codes. (Refer to page 60.)
+ Program example for setting the running frequency
* The following program example changes the running frequency of station 1 inverter to 50.00 Hz
Set frequency: K5000 decimal

The reply code at the time of instruction code execution is set to D2. (Refer to page 60.)

SM1536  SD1536.0 SD1540.0 Mo . )
©) — } | | 1+ (O—1 Check the data link status of the station 1
Mo X20
@t f t [CPLS— w300 |
M300
® f [CSET w301 |
M301 X100D
(10) 1 t 1t [ MoV K5000 ___wio1_| Write set frequency to Rww1.
e vioon ] Turn off the frequency setting

command RAM (RYOD)

RST M301

—_—
SET M302

M302  X100D Read reply code (RWr2) to D2 when the
L 1 L I o
a7 o — Wz 22! frequency setting completion (RXOD) turns on.

T RST— vioon ] Turn off the frequency setting command RAM
—————"— (RYOD)

—_—
RST M302

(23) {END

GROUP
* To continuously change the running frequency from the programmable controller N

When the frequency (speed) setting completion (example: X100D) switches on, make sure that the reply code in the
remote register is 0000H and change the set data (example: W101) continuously.
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» Program example for writing data to EEPROM
Modify the program on page 69 as follows:
Frequency setting command Y100D — Y100E
Frequency setting completion X100D — X100E

<Timing chart when writing to RAM> <Timing chart when writing to EEPROM>
Y100D Y100E 4 4
(*2) :
W101 X W101 X :
Inverter ﬁ: Inverter ﬁ(*l)
running running :
frequency frequency  Reflect to the inverter when Y100E turns on

*1  For EEPROM, write is made only once when Y100E is switched on.
*2  If the set data is changed with Y100E on, it is not reflected on the inverter.

+ Program example for fault record reading

The following program reads fault records of station 1 inverter to D1.

* Faults history No. 1, No. 2 reading instruction code: H74 (hexadecimal)

For the error codes, refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.

The reply code at the time of instruction code execution is set to D2. (Refer to page 60.)

SM1536  SD1536.0 SD1540.0 Mo ) )
(0) I i t 1+ (O— Check the data link status of the station 1
Mo X20
@t i | [ PLsS M300
M300
®) } SET M301

Write error history No.1 and No.2 read

M301  X100F
3t

L I
(10) L MOV W74 Wi02 | ;h4e (H74) to RWW2.
—= Turn on the instruction code execution request
SET
{ Y100F (RYOF)
{_RsT M301
[seT M302

(RWr2) to D1 and D2 when the instruction

(an—it { [ mov w3 D1 } Read alarm data (RWr3) and reply code

[ mov w2 D2 code execution completion (RXO0F) turns on.
— Turn off the instruction code execution request
RST
{ Y100F (RYOF)
L_RST M302
(25) {END

+ Program example for resetting the inverter at inverter error
The following is a program example for resetting station 1 inverter.

SM1536 SD1536.0 SD1540.0 Mo ) )
©) }—1 } i } 1t Check the data link status of the station 1
. Mo X101A X20 Y101A | Turn on the error reset request flag (RY1A)
“ ' e e Turn off the error reset request flag (RY1A)

(END )_( when the error status flag (RX1A) is off.

» The above inverter reset using RY 1A may be made only when an inverter error occurs. When Pr.349 Communication reset
selection ="0", inverter reset is available independently of the operation mode.

» When using the instruction code execution request (RYF) with the instruction code (HFD) and data (H9696) to reset the
inverter, set a value other than "0" in Pr.340 Communication startup mode selection or change the operation mode to the
network operation mode. (For the program example, refer to page 67.)

» Refer to page 18 for operation conditions of inverter reset.
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@ Instructions
+ Operating and handling instructions

The inverter only accepts the commands from the programmable controller during operation using the CC-Link IE Field
Network Basic.

The run command from external and parameter unit is ignored.

If multiple inverters have the same station number, the communication cannot be performed properly.

The inverter protective function (E.EHR) is activated if data communication stops for more than the time set in Pr.1432
Ethernet communication check time interval due to a fault such as a programmable controller fault or a break in the
Ethernet cable, during operation through the CC-Link IE Field Network Basic.

If the programmable controller (master station) is reset during operation through the CC-Link IE Field Network Basic or
if the programmable controller is powered off, data communication stops and the inverter protective function (E.EHR) is
activated.

To reset the programmable controller (master station), switch the operation mode to the external operation once, then
reset the programmable controller.

When Pr.340 = "0 (initial value)", any inverter whose main power is restored is reset to return to the external operation
mode. To resume the network operation, therefore, set the operation mode to the network operation using the
programmable controller program.

Set a value other than "0" in Pr.340 to start in the network operation mode after inverter reset. (For the details of Pr.340,
refer to the Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter.)

+ Troubleshooting

Description Check point

Operation mode does not switch
to the network operation mode

Check that the Ethernet cable is installed correctly. (Check for a fault such as a contact fault or break in
the cable.)

Check that the inverter is in the External operation mode.

Check that the operation mode switching program is running.

Check that the operation mode switching program has been written correctly.

Inverter does not start in the
Network operation mode

Check that the inverter starting program is running.

Check that the inverter starting program has been written correctly.

Check that Pr.338 Communication operation command source is not set to external.

K| Parameters referred to | 7%
Pr.37 Speed display, Pr.144 Speed setting switchover (55 Instruction Manual (Detailed) of the FR-A800/FR-F800 inverter
Pr.811 Set resolution switchover (55 Instruction Manual (Detailed) of the FR-A800 inverter
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2.6 Inverter-to-inverter link function

The inverter-to-inverter link function enables communication between multiple inverters connected by Ethernet in a
small-scale system by using the 1/O devices and special registers of the PLC function.

The inverter-to-inverter link function is enabled by simply setting Pr.1124 Station number in inverter-to-inverter link
and Pr.1125 Number of inverters in inverter-to-inverter link system.

Initial Settin o
Pr. Name 9 Description
value range
. - t the stati ber for the i rter-to-i rt
1124 Station number in inverter-to- 9999 Otob ﬁr?k fuﬁcsti:nlon numbertor the inverter-io-inverter
N681+1 inverter link 9999 Inverter-to-inverter link function disabled
1125 Number of inverters in inverter- 2 2106 Set the total number of inverters used for the
N682+1 to-inverter link system inverter-to-inverter link function.

*1  The setting is applied after an inverter reset or power-ON.

4 Communication specifications

Item Description
Transmission speed 100 Mbps (Do not use the function at 10 Mbps.)
. Master: 1
Connectable units Slave: up to 5
Topology Star

Maximum number of links per station

Output device 16 (2 bytes)

Special register 8 (16 bytes)

@ Setting procedure

function.

7 Set a value other than "0" in Pr.414 PLC function operation selection to enable the PLC

g To set the inverter as the master, set "0" in Pr.1124 Station number in inverter-to-inverter link,

and to set the inverter as a slave, select a station number from 1 to 5 and set the number in

Pr.1124.

§ Set the total number of inverters used for the inverter-to-inverter link function in Pr.1125

Number of inverters in inverter-to-inverter link system. For example, set "3" in Pr.1125 when
two slave inverters and the master inverter are used.

ﬁ Use FR Configurator2 to write sequence programs to the master inverter.

« Use different station numbers for different devices. (If different devices have the same station number, the communication
cannot be performed properly.

« Set consecutive numbers for the station numbers. (Do not skip any numbers like 1, 2, then 4.)

* When Pr.1124 is set to a value equal to or larger than the value set in Pr.1125, normal communication is not available.

» Use the Inverter-to-inverter linkup (LNK) signal to check that the master-slave communication is established. (For the details
of the LNK signal, refer to page 13.)

» To detect the interruption of the inverter-to-inverter link communication and activate the protective function, set Pr.997 Fault
initiation in advance, and create and execute a sequence program to activate the protective function by the input of the
signal loss detection signal from the external sensor.

« For the details of the PLC function, refer to the PLC Function Programming Manual and the Instruction Manual of FR

Configurator2.

» For the details of FR Configurator2, refer to the Instruction Manual of FR Configurator2.
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€ System configuration

The following shows the system configuration for using the inverter-to-inverter link function. The master inverter can
communicate with the slave inverters through one or two hubs (refer to the description of Pr.1124 for the master/slave
setting).

(Communication using the inverter-to-inverter function is not available for the inverters directly connected to the router.)

Personal computer
(FR Configurator2)

Hub [

Hub

100 Mbps

Inverter Inverter Inverter Inverter Inverter Inverter
(master) (slave 1) (slave 2) (slave 3) (slave 4) (slave 5)

& Device map

The following shows the 1/0 devices and special registers used for the inverter-to-inverter link function. (For the details of the
other 1/0 devices and special registers, refer to the PLC Function Programming Manual.)

+1/0O device map (master)

Device Device
Name Name

No. No.
X40 to X4F | Inverter-to-inverter link input (from slave 1 to master) | Y40 to Y4F | Inverter-to-inverter link output (from master to slave 1)
X50 to X5F | Inverter-to-inverter link input (from slave 2 to master) | Y50 to Y5F | Inverter-to-inverter link output (from master to slave 2)

( (
( (
X60 to X6F | Inverter-to-inverter link input (from slave 3 to master) | Y60 to Y6F | Inverter-to-inverter link output (from master to slave 3)
( (
( (

X70 to X7F | Inverter-to-inverter link input (from slave 4 to master) | Y70 to Y7F | Inverter-to-inverter link output (from master to slave 4)
X80 to X8F | Inverter-to-inverter link input (from slave 5 to master) | Y80 to Y8F | Inverter-to-inverter link output (from master to slave 5)

+1/0 device map (slave)

Device Device
Name Name
No. No.
X40 to X4F | Inverter-to-inverter link input (from master to slave) Y40 to Y4F | Inverter-to-inverter link output (from slave to master)

+ Special register (common)

Device No. Name Description
The station number in the inverter-to-inverter link is stored.
b15 b8 b7 b0
| Reserved (H00) |  Station No. |

Value Station No.
HOO Master
SD1460 Station number in inverter-to-inverter link HO1 Slave 1
HO02 Slave 2
HO03 Slave 3
HO4 Slave 4
HO05 Slave 5
HFF Function disabled
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Device No. Name Description
The communication status of the slaves in the inverter-to-inverter
link is stored.
(In the slave inverter, only its own communication status is
indicated.)
b15 b5 b4 b0
SD1461 Communication status of inverter-to-
inverter link Bit | Target station Description
0 Slave 1
1 Slave 2
2 Siave 3 0: The link is not established.
1: The link is established.
3 Slave 4
4 Slave 5

+ Special register (master)

Device No. Name Description
SD1470 to SD1477 Inverter-to-inverter link receive data 1 to 8 (slave 1) Data 1 to 8 received from slave 1
SD1478 to SD1485 Inverter-to-inverter link send data 1 to 8 (slave 1) Data 1 to 8 sent to slave 1
SD1486 to SD1493 Inverter-to-inverter link receive data 1 to 8 (slave 2) Data 1 to 8 received from slave 2
SD1494 to SD1501 Inverter-to-inverter link send data 1 to 8 (slave 2) Data 1 to 8 sent to slave 2
SD1502 to SD1509 Inverter-to-inverter link receive data 1 to 8 (slave 3) Data 1 to 8 received from slave 3
SD1510 to SD1517 Inverter-to-inverter link send data 1 to 8 (slave 3) Data 1 to 8 sent to slave 3
SD1518 to SD1525 Inverter-to-inverter link receive data 1 to 8 (slave 4) Data 1 to 8 received from slave 4
SD1526 to SD1533 Inverter-to-inverter link send data 1 to 8 (slave 4) Data 1 to 8 sent to slave 4
SD1534 to SD1541 Inverter-to-inverter link receive data 1 to 8 (slave 5) Data 1 to 8 received from slave 5
SD1542 to SD1549 Inverter-to-inverter link send data 1 to 8 (slave 5) Data 1 to 8 sent to slave 5

+ Special register (slave)

Device No. Name Description
SD1470 to SD1477 Inverter-to-inverter link receive data 1 to 8 (master) Receive data 1 to 8 from master
SD1478 to SD1485 Inverter-to-inverter link send data 1 to 8 (master) Send data 1 to 8 to master
SD1486 to SD1549 For manufacturer setting. Do not set.

€ Troubleshooting

Condition

Possible cause

Countermeasure

Communication is not
established.

inverters.

The same station number is assigned to multiple

Set Pr.1124 correctly.

The station numbers are not consecutive.

Set Pr.1124 so that the station numbers are
consecutive.

not correct.

the value set in Pr.1125.)

The specified number of inverters in the system is

(Pr.1124 is set to a value equal to or larger than

Set Pr.1125 correctly.

The connection is half-duplex.

Use full-duplex connection. (When Pr.1426 Link
speed and duplex mode selection = "0 (initial
value)", check that the hub and the Ethernet cable
are compatible with full-duplex connection.)

The inverter is not reset after Pr.1124 and Pr.1125
are set.

Reset the inverter.

A command sent by the master
is not applied to a slave.

The PLC function is disabled.

Set a value other than "0" in Pr.414 to enable the
PLC function.
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3 PROTECTIVE FUNCTIONS

3.1 cCauses and corrective actions

4 Warning

Output is not shut off when a protective function is activated.

Operation panel — 1 FR-LUO8
peration P EHR g RN Fault
indication — indication
Name Ethernet communication fault
o Appears when Ethernet communication is interrupted by physical factors while Pr.1431 Ethernet signal loss
Description . . s "
detection function selection = "1 or 2".
. » Check that the Ethernet board is installed onto the connector securely.
Check point

» Check for a break in the Ethernet cable.

Corrective action

» Connect the Ethernet board securely.
» Check that the Ethernet cable is correctly connected to the Ethernet connector. Check that the Ethernet
cable is not broken.

& Fault

When a protective function is activated, the inverter trips and a fault signal is output.

Op?raflon. panel E.EHR ',__ ',__ ',__', ',_‘_' .FR. LU.08 Fault
indication —_- = indication
Name Ethernet communication fault (Data code: 231 (HE7))+1

* Appears when Ethernet communication is interrupted by physical factors while Pr.1431 Ethernet signal
loss detection function selection = "3".

* The inverter trips when Ethernet communication is cut off for the time set in Pr.1432 Ethernet
communication check time interval or longer between the inverter and all devices with the IP addresses
in the range specified for the Ethernet command source selection (Pr.1449 to Pr.1454).

Description « Stops the inverter output when excessive noise occurs around the inverter.

*When the CC-Link IE Field Network Basic is used, the inverter output is shut off when the data addressed to
the own station is not received for the predetermined timeout period or longer, or when the status bit of the
cyclic transmission addressed to the own station turns OFF (when the master controller gives a command to
stop the cyclic transmission). (For the details of the timeout period, status bit of the cyclic transmission, and
command to stop the cyclic transmission, refer to the Instruction Manual of the master controller which
supports the CC-Link IE Field Network Basic.)

» Check that the Ethernet board is installed onto the connector securely.

» Check for a break in the Ethernet cable.

» Check that the Pr.1432 setting is not too short.

. » Check for excessive noise around the inverter.
Check point

*When the CC-Link IE Field Network Basic is used, check that the timeout period set in the master is not
shorter than the period during which the inverter does not receive the data addressed to the own station.

*When the CC-Link IE Field Network Basic is used, check that the status bit of the cyclic transmission
addressed to the own station is not OFF.

Corrective action

» Connect the Ethernet board securely.

» Check that the Ethernet cable is correctly connected to the Ethernet connector. Check that the Ethernet
cable is not broken.

*Set a larger value in Pr.1432.

*When excessive noise occurs around the inverter, change the communication setting of the master. (The
noise may be reduced by setting a shorter timeout period or increasing the number of retries in the
communication setting of the master.)

*When the CC-Link |IE Field Network Basic is used, set a timeout period longer than the period during which
the inverter does not receive the data addressed to the own station.

*When the CC-Link IE Field Network Basic is used, turn ON the status bit of the cyclic transmission
addressed to the own station.

]  The data code is used for checking the fault detail via communication or for setting Pr.997 Fault initiation. (Refer to the Instruction Manual
(Detailed) of the FR-A800/FR-F800 inverter.)
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4 SPECIFICATIONS

4.1 Common specifications

¢ FR-A800-E

Control specifications

Control method

Soft-PWM control, high carrier frequency PWM control (selectable among V/F control, Advanced magnetic flux vector
control, Real sensorless vector control), Optimum excitation control, vector control=1, and PM sensorless vector control

Output frequency range

0.2 to 590 Hz (The upper-limit frequency is 400 Hz under Advanced magnetic flux vector control, Real sensorless vector
control, vector control+1, and PM sensorless vector control.)

0.015 Hz/60 Hz (0 to 10 /12 bits for terminals 2 and 4)
Frequency Analog input | 0.03 Hz/60 Hz (0 to 5 /11 bits or 0 to 20 mA/approx. 11 bits for terminals 2 and 4, 0 to 10 /12 bits for terminal 1)
Settl:'lgt_ 0.06 Hz/60 Hz (0 to +5 V/11 bits for terminal 1)
r n
esolutio Digital input | 0.01 Hz
Frequency | Analog input | Within £0.2% of the max. output frequency (25°C + 10°C)
accuracy | Digital input Within 0.01% of the set output frequency

Voltage/frequency
characteristics

Base frequency can be set from 0 to 590 Hz. Constant-torque/variable-torque pattern or adjustable 5 points V/F can be
selected.

Starting torquex2

SLD Rating:120% 0.3 Hz, LD Rating:150% 0.3 Hz, ND Rating:200% 0.3 Hzx3, HD Rating:250% 0.3 Hzx3
(Real sensorless vector control, vector control«1)

Torque boost

Manual torque boost

Acceleration/deceleration
time setting

0 to 3600 s (acceleration and deceleration can be set individually), linear or S-pattern acceleration/deceleration mode,
backlash countermeasures acceleration/deceleration can be selected.

DC injection brake
(induction motor)

Operation frequency (0 to 120 Hz), operation time (0 to 10 s), operation voltage (0 to 30%) variable

Stall prevention
operation level

Activation range of stall prevention operation (SLD rating: 0 to 120%, LD rating: 0 to 150%, ND rating: 0 to 220%,
HD rating: 0 to 280%). Whether to use the stall prevention or not can be selected. (V/F control, Advanced magnetic flux
vector control)

Torque limit level

Torque limit value can be set (0 to 400% variable). (Real sensorless vector control, vector control<1, PM sensorless vector
control)

A Terminals 2 and 4: 0to 10 V, 0 to 5V, 4 to 20 mA (0 to 20 mA) are available.
::t?rl:;ncy Analog input | 0 inai1: 10 to +10 V, -5 to +5 V are available.
F ] Input using the setting dial of the operation panel or parameter unit
signal Digital input | £ \_jigit BCD or 16-bit binary (when used with option FR-ABAX)
Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected.

Input signals
(twelve terminals)

Low-speed operation command, Middle-speed operation command, High-speed operation command, Second function
selection, Terminal 4 input selection, Jog operation selection, Selection of automatic restart after instantaneous power
failure, flying start, Output stop, Start self-holding selection, Forward rotation command, Reverse rotation command,
Inverter reset

The input signal can be changed using Pr.178 to Pr.189 (Input terminal function selection).

»
_5 | Pulse train input 100 kpps
=
_S Maximum and minimum frequency settings, multi-speed operation, acceleration/deceleration pattern, thermal protection,
"f, DC injection brake, starting frequency, JOG operation, output stop (MRS), stall prevention, regeneration avoidance,
2 increased magnetic excitation deceleration, DC feeding=4, frequency jump, rotation display, automatic restart after
2 instantaneous power failure, electronic bypass sequence, remote setting, automatic acceleration/deceleration, retry
o function, carrier frequency selection, fast-response current limit, forward/reverse rotation prevention, operation mode
'§ Operational functions selection, slip compensation, droop control, load torque high-speed frequency control, speed smoothing control, traverse,
g auto tuning, applied motor selection, gain tuning, RS-485 communication, Ethernet communication, PID control, PID pre-
(] charge function, easy dancer control, cooling fan operation selection, stop selection (deceleration stop/coasting), power-
failure deceleration stop function, stop-on-contact control, PLC function, life diagnosis, maintenance timer, current average
monitor, multiple rating, orientation control=1, speed control, torque control, position control, pre-excitation, torque limit, test
run, 24 V power supply input for control circuit, safety stop function, anti-sway control
w | Open collector output | Inverter running, Up to frequency, Instantaneous power failure/undervoltage«4, Overload warning,
S| (five terminals) Output frequency detection, Fault
‘s | Relay output The output signal can be changed using Pr.190 to Pr.196 (Output terminal function selection).
% | (two terminals) Fault codes of the inverter can be output (4 bits) from the open collector.
o
+ | Pulse train output
=
3 | (FM type) 50 kpps
Pulse train output Max. 2.4 kHz: one terminal (output frequency)
S (FM type) The monitored item can be changed using Pr.54 FM/CA terminal function selection.
S
g Current output Max. 20 mADC: one terminal (output frequency)
5= (CA type) The monitored item can be changed using Pr.54 FM/CA terminal function selection.
2|0
® | Max. 10 VDC: one terminal (output frequency)
©
._‘E’ Voltage output The monitored item can be changed using Pr.158 AM terminal function selection.
= . Operating Output frequency, Output current, Output voltage, Frequency setting value
OP‘:?;'IO" status The monitored item can be changed using Pr.52 Operation panel main monitor selection.
(FE_DUOB) Fault record A fault record is displayed when a fault occurs. Past 8 fault records and the conditions immediately before the fault (output
voltage/current/frequency/cumulative energization time/year/month/date/time) are saved.

76 | sPecIFicATIONS




Common specifications

Overcurrent trip during acceleration, Overcurrent trip during constant speed, Overcurrent trip during deceleration or stop,
Regenerative overvoltage trip during acceleration, Regenerative overvoltage trip during constant speed, Regenerative
overvoltage trip during deceleration or stop, Inverter overload trip, Motor overload trip, Heatsink overheat, Instantaneous
power failure=4, Undervoltage=4, Input phase loss=4x5, Stall prevention stop, Loss of synchronism detection=s, Brake
transistor alarm detection=6, Output side earth (ground) fault overcurrent, Output short circuit, Output phase loss, External
Protective thermal relay operation+s, PTC thermistor operation=s, Option fault, Communication option fault, Parameter storage device
function fault, PU disconnection, Retry count excess«s, CPU fault, Operation panel power supply short circuit, 24 VDC power fault,
: Abnormal output current detection=s, Inrush current limit circuit fault«4, Ethernet communication fault+s, Analog input fault,
Protective/ USB communication fault, Safety circuit fault, Overspeed occurrence=s, Speed deviation excess detection«1+s, Signal loss

warning detection«1+5, Excessive position fault«1+5, Brake sequence fault+s, Encoder phase fault«1+5, 4 mA input fault+s, Pre-charge

function fault«s, PID signal fault+s, Option fault, Opposite rotation deceleration fault+s, Internal circuit fault, Abnormal internal
temperature=7, Magnetic pole position unknownx1

Fan alarm, Stall prevention (overcurrent), Stall prevention (overvoltage), Regenerative brake pre-alarms=s=6, Electronic
thermal relay function pre-alarm, PU stop, Speed limit indication«s, Parameter copy, Safety stop, Maintenance timer 1 to
Warning 35, USB host error, Home position return setting error=5, Home position return uncompleted+s, Home position return
function parameter setting errors, Operation panel lock+s, Password locked+«s, Parameter write error, Copy operation error, 24 V
external power supply operation, Internal fan alarm«7, Continuous operation during communication fault, Ethernet
communication fault

Environment

Surrounding air -10°C to +50°C (non-freezing) (LD, ND, HD ratings)

temperature -10°C to +40°C (non-freezing) (SLD rating, IP55 compatible model)

95% RH or less (non-condensing) (With circuit board coating (conforming to IEC60721-3-3 3C2/3S2), IP55 compatible
Surrounding air humidity | model)
90% RH or less (non-condensing) (Without circuit board coating)
Storage temperature=s -20°C to +65°C
Atmosphere Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt, etc.)
Altitude/vibration 1000 m or lowers9, 5.9 m/s2+10 or less at 10 to 55 Hz (directions of X, Y, Z axes)

*1  Available only when a vector control compatible option is installed.

*2  For PM sensorless vector control, refer to the Instruction Manual (Detailed) of the FR-A800 inverter.

=3 In the initial setting of the FR-A820-00340(5.5K) or higher and the FR-A840-00170(5.5K) or higher, it is limited to 150% by the torque limit level.
x4 Enabled only for standard models and IP55 compatible models.

=5 This protective function is not available in the initial status.

6 Enabled only for standard models.

*7  Available for the IP55 compatible model only.

*8  Temperature applicable for a short time, e.g. in transit.

%9 For the installation at an altitude above 1000 m (up to 2500 m), consider a 3% reduction in the rated current per altitude increase of 500 m.

%10 2.9 m/s or less for the FR-A840-04320(160K) or higher.
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¢ FR-F800-E

Control specifications

Control method

Soft-PWM control, high carrier frequency PWM control (selectable among V/F control (Optimum excitation control),
Advanced magnetic flux vector control (Advanced optimum excitation control) and PM motor control)

Output frequency range

0.2 to 590 Hz (The upper-limit frequency is 400 Hz under Advanced magnetic flux vector control, and PM motor control.)

0.015 Hz/60 Hz (terminal 2, 4: 0 to 10 /12 bits)

Frequency Analog input | 0.03 Hz/60 Hz (0 to 5 V/11 bits or 0 to 20 mA/approx. 11 bits for terminals 2 and 4, 0 to +10 V/12 bits for terminal 1)
setting 0.06 Hz/60 Hz (0 to 5 /11 bits for terminal 1)

resolution I'pigitaiinput | 0.01 Az

Frequency | Analog input | Within £0.2% of the max. output frequency (25°C £10°C)

accuracy | Digital input | Within 0.01% of the set output frequency

Voltage/frequency
characteristics

Base frequency can be set from 0 to 590 Hz. Constant-torque/variable-torque pattern or adjustable 5 points V/F can be
selected.

Starting ::g:‘::'on 120% 0.5 Hz (Advanced magnetic flux vector control)
torque IPM motor 50%

Torque boost

Manual torque boost

Acceleration/deceleration
time setting

0 to 3600 s (acceleration and deceleration can be set individually), linear or S-pattern acceleration/deceleration mode,
backlash countermeasures acceleration/deceleration can be selected.

DC injection brake
(induction motor)

Operation frequency (0 to 120 Hz), operation time (0 to 10 s), operation voltage (0 to 30%) variable

Stall prevention operation
level

Activation range of stall prevention operation (SLD rating: 0 to 120%, LD rating: 0 to 150%). Whether to use the stall
prevention or not can be selected. (V/F control, Advanced magnetic flux vector control)

Operation specifications

Terminals 2and 4: 0to 10V, 0 to 5V, 4 to 20 mA (0 to 20 mA) are available.

Frequency | Analog input | 102" 10 t0 +10 V, -5 fo 5 V aré available.
setting - - . - -
. I Digital input Input using the setting fila! of the operation pqnel orlthe parameter unit
signa Four-digit BCD or 16-bit binary (when used with option FR-A8AX)
Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected.

Input signals (twelve
terminals)

Low-speed operation command, Middle-speed operation command, High-speed operation command, Second function
selection, Terminal 4 input selection, Jog operation selection, Output stop, Start self-holding selection, Forward rotation
command, Reverse rotation command, Inverter reset

The input signal can be changed using Pr.178 to Pr.189 (Input terminal function selection).

[ Pulse train input

100 kpps

Operational functions

Maximum and minimum frequency settings, multi-speed operation, acceleration/deceleration pattern, thermal protection,
DC injection brake, starting frequency, JOG operation, output stop (MRS), stall prevention, regeneration avoidance,
increased magnetic excitation deceleration, DC feeding+1, frequency jump, rotation display, automatic restart after
instantaneous power failure, electronic bypass sequence, remote setting, retry function, carrier frequency selection, fast-
response current limit, forward/reverse rotation prevention, operation mode selection, slip compensation, speed
smoothing control, traverse, auto tuning, applied motor selection, RS-485 communication, Ethernet communication, PID
control, PID pre-charge function, cooling fan operation selection, stop selection (deceleration stop/coasting), power-failure
deceleration stop function, PLC function, life diagnosis, maintenance timer, current average monitor, multiple rating, test
run, 24 V power supply input for control circuit, safety stop function, self power management, BACnet communication, PID
gain tuning, cleaning, load characteristics storage, emergency drivex1

Output signal
Open collector output (five

Inverter running, Up to frequency, Instantaneous power failure/undervoltagex1, Overload warning, Output frequency
detection, Fault

terminals) The output signal can be changed using Pr.190 to Pr.196 (Output terminal function selection).
Relay output (two Fault codes of the inverter can be output (4 bits) from the open collector.
terminals)
[ Pulse train output 50 kpps
Pulse train .
output (FM Max. 2.4 kHz: one terminal (output frequency)
The monitored item can be changed using Pr.54 FM/CA terminal function selection.
type)
Current )
c | For meter o} Max. 20 mADC: one terminal (output frequency)
0 P The monitored item can be changed using Pr.54 FM/CA terminal function selection.
® (CA type)
% Voltage Max. 10 VDC: one terminal (output frequency)
£ output The monitored item can be changed using Pr.158 AM terminal function selection.
: Operating Output frequency, output current, output voltage, frequency setting value
Operation ; . ) . ; . .
panel status The monitored item can be changed using Pr.52 Operation panel main monitor selection.
(FR-DU08) | Fault record Fault record is displayed when a fault occurs. Past 8 fault records and the conditions immediately before the fault (output

voltage/current/frequency/cumulative energization time/year/month/date/time) are saved.

Overcurrent trip during acceleration, Overcurrent trip during constant speed, Overcurrent trip during deceleration or stop,
Regenerative overvoltage trip during acceleration, Regenerative overvoltage trip during constant speed, Regenerative
overvoltage trip during deceleration or stop, Inverter overload trip (electronic thermal relay function), Motor overload trip
(electronic thermal relay function), Heatsink overheat, Instantaneous power failure=1, Undervoltage=1, Input phase lossx1x2,
Stall prevention stop, Loss of synchronism detection=2, Upper limit fault detection, Lower limit fault detection, Brake
transistor alarm detection=1, Output side earth (ground) fault overcurrent, Output short circuit, Output phase loss, External
thermal relay operation=2, PTC thermistor operation=2, Option fault, Communication option fault, Parameter storage device
fault, PU disconnection, Retry count excess+2, CPU fault, Operation panel power supply short circuit, 24 VDC power fault,
Abnormal output current detection=2, Inrush current limit circuit fault<1, Ethernet communication fault+2, Analog input fault,
USB communication fault, Safety circuit fault, Overspeed occurrencex2, 4 mA input fault-2, Pre-charge fault<2, PID signal
fault«2, Internal circuit fault, User definition error in the PLC function

Protective
function
Protective/
warning
function
Warning
function

Fan alarm, Stall prevention (overcurrent), Stall prevention (overvoltage), Regenerative brake pre-alarm=1+2, Electronic
thermal relay function pre-alarm, PU stop, Parameter copy, Safety stop, Maintenance timer 1 to 3«2, USB host error,
Operation panel lock+2, Password locked+2, Parameter write error, Copy operation error, 24 V external power supply
operation, Load fault warning, Emergency drive in operation=1, Continuous operation during communication fault, Ethernet
communication fault
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Common specifications

Environment

Surrounding air
temperature

-10°C to +50°C (non-freezing) (LD rating)
-10°C to +40°C (non-freezing) (SLD rating)

Surrounding air humidity

With circuit board coating (conforming to IEC60721-3-3 3C2/3S2): 95% RH or less (non-condensing)
Without circuit board coating: 90% RH or less (non-condensing)

Storage temperature»3

-20°C to +65°C

Atmosphere

Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt, etc.)

Altitude/vibration

1000 m or lowerx4, 5.9 m/s? or less+s at 10 to 55 Hz (directions of X, Y, Z axes)

*1  Available only for the standard model.

*2  This protective function is not available in the initial status.

*3  Temperature applicable for a short time, e.g. in transit.

=4 For the installation at an altitude above 1000 m (up to 2500 m), consider a 3% reduction in the rated current per altitude increase of 500 m.
*5 2.9 m/s? or less for the FR-F840-04320(185K) or higher.
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Parameters (functions) and instruction codes under different control methods

4.2 Parameters (functions) and instruction
codes under different control methods

The following table shows the Ethernet communication parameters, the corresponding instruction codes, and the availability
of the parameters by control method.

For information on the instruction codes and availability of other parameters by control method, refer to the Instruction Manual
(Detailed) of the FR-A800/FR-F800 inverter.

Instruction
Control method:2 Parameter
codex1
- = © - = = |o -
Pr. Name sl o2 S 12 & I8 IE |8 |22
s |2 | B E S |s |E |§ € |g >| 5|3
() ~ (] 8 o |0 © o © 8 v |0 © 8 o ¥ g- 2@ ©
x| 2| g = e flsflefle¥ 5 |SuS |0 |=
w ] 2 s ) = o [ " <
[] < = ] T o |
-3 5 9 o 5 o @
(7] [ o (7] [ (7] o
1124 |Station number in inverter-to-inverter link |18 |98 |B ¢} e} (@) (@] O (0] (@] O o O Ox4 |Ox4
1125 Number of inverters in inverter-to-inverter 19 loo |B o o o o o o o o o o 0w |osa
link system
1424 |Ethernet communication network number |18 (98 |E e} e} e} e} (@) (0] (0] (@) (e} O Ox4 |O=4
1425 |Ethernet communication station number |19 (99 |E ¢} (@] (@) (@] O (0] (@] O (@] O Ox4 | Ox4
1426 |Link speed and duplex mode selection 1A |9A |E ¢} e} o e} o ¢} o ¢} e} ¢} Ox4 |Ox4
1427 |Ethernet function selection 1 1B |9B |E e} (@] O o O o o O o ¢} Ox4 |Ox4
1428 |Ethernet function selection 2 1C |9C |E e} e} e} e} O e} e} O e} O Ox4 |Ox4
1429 |Ethernet function selection 3 1D |9D |E o (0] o o o o (0] o o e} Ox4 | Ox4
1431 Etherr)et signal loss detection function 1F o |E o o o o o o o o o o O | 0w
selection
1432 Ethernet communication check time 20 |ao |E o o o o o o o o o o 01 |Owa
interval
1434 |Ethernet IP address 1 22 |A2 |E e} e} o} (e} ¢} e} e} e} e} x Ox4 |Ox4
1435 |Ethernet IP address 2 23 |A3 |E (0] (@] (@) (@] O (0] e} ¢} o x Ox4 |O*4
1436 |Ethernet IP address 3 24 (A4 |E o o (@) (@] O (0] e} ¢} o x Ox4 |O*4
1437 |Ethernet IP address 4 25 |A5 |E o (0] O o O ¢} e} ¢} o x Ox4 |Ox4
1438 |Subnet mask 1 26 |A6 |E e} e} e} e} O e} e} O (e} ¢} Ox4 |O=4
1439 |Subnet mask 2 27 |A7 |E o (0] o o o o e} e} e} e} Ox4 |Ox4
1440 |Subnet mask 3 28 |A8 |E e} e} o} e} ¢} e} e} e} e} e} Ox4 |Ox4
1441 |Subnet mask 4 29 |A9 |E (0] (@] (@) (@] (@) (0] (@] O (@] ¢} Ox4 |Ox4
1442 |Ethernet IP filter address 1 2A |AA |E ¢} o (@) (@] O (0] (@] O o ¢} Ox4 |O=4
1443 |Ethernet IP filter address 2 2B |AB |E e} (0] O o O o (0] O o e} Ox4 |Ox4
1444 |Ethernet IP filter address 3 2C |AC |E o o o o o o (0] o o o Ox4 | Ox4
1445 |Ethernet IP filter address 4 2D |AD |E o (0] o o o o (0] o e} e} Ox4 | Ox4
1446 |Ethernet IP filter address 2 range 2E [AE |[E |0 |o |o |o o |o |o |o |o |o |0« |0
specification
1447 Ethel.‘rllet I‘P filter address 3 range ok |aF |E o o o o o o o o o o 01 |Owa
specification
144g |Ethernet IP filter address 4 range 30 BO [E |0 [0 |o |o o |o |o |o |o |o |ow |0
specification
1449 Ethernet command source selection IP 31 B1 |E o o o o o o o o o o 01 |Owa
address 1
1450 Ethernet command source selection IP 32 |2 |E o o o o o o o o o o O | 0w
address 2
1451 Ethernet command source selection IP 33 |B3 |E o o o o o o o o o o 01 |Owa
address 3
1452 Ethernet command source selection IP 34 |a |E o o o o o o o o o o O | 0w
address 4
1453 Ethernet command so.u‘rce‘selectlon IP 35 |B5 |E o o o o o o o o o o 01 |Owa
address 3 range specification
1454 Ethernet command so.u.rce.selectlon IP 36 |B6 |E o o o o o o o o o o O | 0w
address 4 range specification
1455 |Keepalive time 37 |B7 |E e} e} o e} o e} e} O e} ¢} Ox4 |Ox4
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*1

*2

*3

4

*5

*6

Instruction codes are used to read or write parameters through the Ethernet network (Modbus/TCP or CC-Link IE Field Network Basic).
(Refer to page 39 for the details of the Modbus/TCP, and page 51 for the details of the CC-Link IE Field Network Basic.)

Function availability under each control method is as follows:

O: Available

x : Not available

For "parameter copy", "|
available.
Communication parameters that are not cleared by Parameter clear (All parameter clear) through the Ethernet network (Modbus/TCP or CC-
Link IE Field Network Basic). (Refer to page 39 for the details of the Modbus/TCP, and page 51 for the details of the CC-Link IE Field Network
Basic.)

Position control is enabled when an MM-CF IPM motor is used with the low-speed range high-torque characteristic enabled (Pr.788 Low speed
range torque characteristic selection = "9999" (initial value)).

FR-A800-E only

parameter clear", and "all parameter clear", "O" indicates the function is available, and "x" indicates the function is not
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REVISIONS
*The manual number is given on the bottom left of the back cover.

Print Date *Manual Number Revision
May 2016 IB(NA)-0600628ENG-A | First edition
Nov. 2016 IB(NA)-0600628ENG-B | Addition
* FR-F800-E

* CC-Link IE Field Network Basic
 Inverter-to-inverter link function
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FR-F800 Series
Instruction Manual Supplement

1 BACnet/IP protocol

Using BACnet/IP protocol, communication operation and parameter setting are available via the Ethernet connector

on the inverter.

(Initial setting of the parameters related to Ethernet communication is also required. For details, refer to the Ethernet

Function Manual.)

Pr. N Initial value Setting range Description
. i ipti
ame FM CA g rang p
o -
::l%% 4 f/: ezzt;r‘lfyreference 60 Hz | 50Hz | 1 to 590 Hz Set a reference frequency of the set frequency.
728 Device instance 0 to 419 Device identifier
NO052 | number (Upper 3 0 to When the figure obtained by combining the Pr.728 and
1 digits) (010 418) Pr.729 settings is not within "0 to 4194302", the setting is
out of range.
729 Device instance When Pr.728 = "419", the setting range of Pr.729 is "0 to
0 to 9999 4302"
NO53 | number (Lower 4 0 .
1 digits) (010 4302) When Pr.729 = "4303" or more, the setting range of
Pr.728 is "0 to 418".
1427 .
N630 Et?eTet f:lnctlon 5001
"1 selection 502, 5000 to
1428 5002, 5006 to 47808: BACnet/IP
N631 Ethernet function 45237 5008, 5010 to
1 selection 2 5013, 9999, For the description of other settings, refer to the Ethernet
45237, 47808, Function Manual.
1429 . 61450
N632 Etherr}et function 9999
1 selection 3

*1  The setting is applied after an inverter reset or next power-ON.

4 Communication specifications

» The specifications conform to the BACnet standard of the Ethernet physical medium.
(The standard object types and properties supported are the same as those specified for the BACnet MS/TP

protocol. For details, refer to the description of the BACnet MS/TP protocol in the FR-F800 Instruction Manual

(Detailed).)

Item

Description

Physical medium

Ethernet (ISO 8802-3)
For details, refer to the Ethernet Function Manual.

Supported BIBBs (Annex K)

Refer to page 3.

BACnet standardized device profile (Annex L)

Refer to page 3.

Segmentation

Not supported

Device address binding

Not supported

«*® NOTE

» This product is classified as a BACnet Application Specific Controller (B-ASC).
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& Related Parameters

* The parameters related to BACnet/IP or BACnet MS/TP are as follows.
(For the parameter details, refer to the FR-F800 Instruction Manual (Detailed).)

Pr. Name BACnet/IP BACnet MS/TP
331 RS-485 communication station number | — o
332 RS-485 communication speed — o
390 % setting reference frequency o o
549 Protocol selection — o
726 Auto Baudrate/Max Master — o
727 Max Info Frames — o
728 Device instance number (Upper 3 digits) | o o
729 Device instance number (Lower 4 digits) | o o
o: Valid, —: Invalid

€ Ethernet function selection (Pr.1427 to Pr.1429)

» To select BACnet/IP for the application, set "47808" in any of Pr.1427 to Pr.1429 Ethernet function selection
1to 3.

. ... Number of
Pr.1427 to Pr.1429 setting Application Protocol connectable clients
47808 BACnet/IP UDP/IP No limit

€ Parameters for monitoring (Pr.52, Pr.54, Pr.158, Pr.774 to Pr.776,
Pr.992, and Pr.1027 to Pr.1034)

» The following items related to BACnet/IP can be monitored.

Paramett_er se.tting for Description
monitor item
83" BACnet valid APDU counter (The count of valid APDU detection is displayed.)’k2
85"3 Terminal FM/CA output level (Same item as Analog Output 0 of the BACnet object)
86" Terminal AM output level (Same item as Analog Output 1 of the BACnet object)

*1  The setting is available in any of Pr.52, Pr.774 to Pr.776, Pr.992, and Pr.1027 to Pr.1034.
*2  When the count exceeds "9999", the monitor value is reset to "0".

*3  The setting is available only in Pr.54 (terminal FM/CA).

*4  The setting is available only in Pr.158 (terminal AM).

«*® NOTE

* When "81, 82, or 84" is set in any of the parameters for monitoring while BACnet/IP is selected, the monitor value
is fixed to "0".
» For the description of other settings, refer to the FR-F800 Instruction Manual (Detailed).
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4 ANNEX A - PROTOCOL IMPLEMENTATION CONFORMANCE
STATEMENT (NORMATIVE)

(This annex is part of this Standard and is required for its use.)

BACnet Protocol Implementation Conformance Statement

Date: _4th April 2017
Vendor Name: Mitsubishi Electric Corporation

Product Name: Inverter
Product Model Number: FR-F820-E1, FR-F820-E2, FR-F840-E1, FR-F840-E2, FR-F842-E1, FR-F842-E2
Application Software Version: 8463K

Firmware Revision: 1.00
BACnet Protocol Revision: 4

Product Description:

BACnet Standardized Device Profile (Annex L):
[0 BACnet Operator Workstation (B-OWS)

[ BACnet Building Controller (B-BC)

[0 BACnet Advanced Application Controller (B-AAC)
BACnet Application Specific Controller (B-ASC)
[0 BACnet Smart Sensor (B-SS)

[0 BACnet Smart Actuator (B-SA)

List all BACnet Interoperability Building Blocks Supported (Annex K):
DS-RP-B, DS-WP-B, DM-DDB-B, DM-DOB-B, DM-DCC-B , DM-RD-B

Segmentation Capability:
[0 Segmented requests supported Window Size

[0 Segmented responses supported ~ Window Size
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Standard Object Types Supported:

An object type is supported if it may be present in the device. For each standard Object Type supported provide the
following data:

1) Whether objects of this type are dynamically creatable using the CreateObject service

) Whether objects of this type are dynamically deletable using the DeleteObject service

) List of the optional properties supported

~

List of all properties that are writable where not otherwise required by this standard

~

List of all properties that are conditionally writable where not otherwise required by this standard

(

(2
(3
4
5
(6) List of proprietary properties and for each its property identifier, datatype, and meaning
7

) List of any property range restrictions

Dynamic object creation and deletion is not supported.

To check the object types supported by the FR-F800-E, refer to the description of the BACnet MS/TP protocol in the
FR-F800 Instruction Manual (Detailed).

Data Link Layer Options:
BACnet IP, (Annex J)

[0 BACnet IP, (Annex J), Foreign Device

[0 1SO 8802-3, Ethernet (Clause 7)

[0 ANSI/ATA 878.1, 2.5 Mb. ARCNET (Clause 8)

[0 ANSI/ATA 878.1, RS-485 ARCNET (Clause 8), baud rate(s)
[0 MS/TP master (Clause 9), baud rate(s):
[0 MS/TP slave (Clause 9), baud rate(s):
[ Point-To-Point, EIA 232 (Clause 10), baud rate(s):
[ Point-To-Point, modem, (Clause 10), baud rate(s):
O LonTalk, (Clause 11), medium:

[ Other:

Device Address Binding:
Is static device binding supported? (This is currently necessary for two-way communication with MS/TP slaves and

certain other devices.) [JYes No

Networking Options:
[ Router, Clause 6 - List all routing configurations, e.g., ARCNET-Ethernet, Ethernet-MS/TP, etc.

[ Annex H, BACnet Tunneling Router over IP
[0 BACnet/IP Broadcast Management Device (BBMD)
Does the BBMD support registrations by Foreign Devices? OYes ONo

Character Sets Supported:
Indicating support for multiple character sets does not imply that they can all be supported simultaneously.

ANSI X3.4 O IBM™/Microsoft™ DBCS [0 1SO 8859-1
[0 1SO 10646 (UCS-2) [ 1SO 10646 (UCS-4) 0 JIS C 6226

If this product is a communication gateway, describe the types of non-BACnet equipment/networks(s) that the gateway
supports:

4 BCN-C22005-787
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