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1 Introduction

The contents described in this chapter must be read before using this product.
Always read the instructions before use.

& Abbreviations

Item Description

Operation panel, parameter unit (FR-PUQ7), LCD operation panel (FR-LU08), and enclosure surface
operation panel (FR-PAQ7)

Parameter unit (FR-PUQ7), LCD operation panel (FR-LUO8), and enclosure surface operation panel

PU

Parameter unit

(FR-PAOQ7)
Inverter Mitsubishi Electric FR-E800 series inverter
E800 Standard model (RS-485 + SIL2/PLd functional safety)
E800-E Ethernet model (Ethernet + SIL2/PLd functional safety)
E800-SCE Safety communication model (Ethernet + SIL3/PLe functional safety)
E806 IP67 model (Ethernet + SIL3/PLe functional safety + IP67)
FM type inverter Standard model with terminal FM (pulse output)
AM type inverter Standard model with terminal AM (voltage output)
Vector control compatible option FR-A8AP E kit
Pr. Parameter number (Number assigned to function)
PU operation Operation using the PU (operation panel / parameter unit)
External operation Operation using the control circuit signals
Combined operation Combined operation using the PU (operation panel / parameter unit) and External operation
i
mgf:rmshl Electric constant-torque SF-HRCA
Mitsubishi Electric high- SF-PR

performance energy-saving motor
Mitsubishi Electric high-
performance energy-saving motor | SF-PR-SC
with encoder

Mitsubishi Electric Vector control
dedicated motor

Mitsubishi Electric geared motor GM-[]
Mitsubishi Electric inverter-driven
geared motor for encoder feedback | GM-DZ, GM-DP
control

Mitsubishi Electric PM motor MM-GKR, EM-A

# Digital characters and their corresponding printed equivalents

SF-V5RU

0 1 2 |3 4 5 6 7 8 9 | A|[B|C
1 | I eI e I I v N O
o N g B | (I e I ] T A e I B
D E F |G| H | J K|{L|M|N|O|P
J|C ||| 0| | [ 20 R I I |
[ N | | o0 |00 [T |
Q| R|S|T U| VI IW|X|Y]| Z - _
(B R I i B I Y Y | [N} N e B

(BN ] o0 e [0 (e | 20| -

& Trademarks
« MODBUS is a registered trademark of SCHNEIDER ELECTRIC USA, INC.
* BACnet is a registered trademark of the American Society of Heating, Refrigerating and Air-Conditioning Engineers
(ASHRAE).
» DeviceNet and EtherNet/IP are registered trademarks of ODVA (Open DeviceNet Vendor Association, INC).
» PROFIBUS and PROFINET are either trademarks or registered trademarks of PROFIBUS & PROFINET International.
* CC-Link IE TSN and CC-Link IE Field Network Basic are registered trademarks of CC-Link Partner Association.
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» EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.
» Other company and product names herein are either trademarks or registered trademarks of their respective owners.

@ Notes on descriptions in this Instruction Manual
» Connection diagrams in this Instruction Manual appear with the control logic of the input terminals as sink logic, unless
otherwise specified. (Refer to the FR-E800 Instruction Manual (Connection) for the switching of the control logic of the
inverter.)

@ Precautions
» Some of the communication protocols and the plug-in options cannot be used together as shown in the following table. For
the application and protocol settings, refer to page 226.

Tl =
3|53
= 0|
S| E B

2 2|lo| £
s 0|2 |2
¥ 2w
5| 2 wiz|q
o QO | *
MEAERR b 2223
=€ |92 |2 |2 |0 |%Q | x|<
x|z |Z2|z|5| S|«
€C | 2|9Q| 0|0 ||| o |
J|lf | € |£ | |E LS|,
O |w | @@ o™ e | S
s =12 c
< g 2|2
= = 5
§) R
(&) ~ (II) [
Sl %
= |@ |9
O | 5
(&) 8 a
o
CC-Link IE TSN — | x x |x |x [x
CC-Link IE Field Network Basic x | — x | x
BACnet/IP — x | x
EtherNet/IP x — | x |x
PROFINET x x [x |— |x
EtherCAT x |x |x [x |x |—|x |x [x
CC-Link (when the FR-A8NC E kit is installed) [ x |x x |— [x |x
PROFIBUS-DP (when the FR-A8NP E kit is x 1x |— I«
installed)
DeviceNet (when the FR-A8ND E kit is installed) X x o IxX o |—

«*® NOTE

* FR Configurator2 can be used for any communication protocol or plug-in option.
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1.1

Product checking

@ Inverter model

FR-E82]0 -OO|08 E \P|A

]
ABC D E F G H

Rating plate

Inverter model
Input rating

Output rating
SERIAL —> SERIAL:XXXXXXXXXXX

Country of origin > MADE IN XXXXX

HERR! INVERTER PASSED
> MODEL :FR-E820-0008EPA

> INPUT :XXXXX
> OUTPUT:XXXXX

* A: The voltage class is shown.

Symbol

Voltage class

100 V class

200 V class

400 V class

O |IN|=

575V class

* B: The protective structure is shown.

Symbol

Protective structure

Open type (IP20)

Enclosed type (IP66/IP67, UL Type 4X, indoor use only)

» C: The number of phases of the power source is shown.

Symbol Description
None Three-phase input
S Single-phase input
w Single-phase input (double voltage output)

» D: The applicable motor capacity or the inverter rated current is shown.

Symbol Description
0.1K to 22K Applicable motor capacity (ND) (kW)
0008 to 0900 Inverter rated current (ND) (A)

» E: The communication type and the functional safety specification are shown.

Symbol Communication / functional safety
None RS-485 + SIL2/PLd
E Ethernet + SIL2/PLd
SCE Ethernet + SIL3/PLe

1. Introduction
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* F: The output specification for monitoring and the rated frequency are shown for the standard model, and the
communication protocol group is shown for the Ethernet model, safety communication model, and IP67 model. The control
logic is fixed to the source logic for the safety communication model and IP67 model.

Control logic

Symbol Monitoring/protocol specification i?;?gaﬁr:g;?nngc)y Input signal Safety stop
(initial status) signal
-1 Pulse (terminal FM) 60 Hz Sink logic
-4 Voltage (terminal AM) 50 Hz Source logic
-5 Voltage (terminal AM) 60 Hz Sink logic
Protocol group A (CC-Link IE TSN, CC-Link IE Field Network Basic, . . .
PA MODBUS/TCP, Ethernet/IP, and BACnet/IP) 60 Hz Sink logic f;_our;)e logic
- - ixe
PB Protocol group B (CC-Link IE TSN, CC-Link |E Field Network Basic, 50 Hz Sink logic / source
MODBUS/TCP, and PROFINET) logic”!
. Sink logic / source
pPC™2 Protocol group C (EtherCAT) 50 Hz logic™” 9
i

*1  The initial status of the control logic differs depending on the inverter model.
Sink logic for the models indicated with the applicable motor capacity (kW)
Source logic for the models indicated with the rated current (A)

*2  Available for the Ethernet model and the safety communication model.

» G: Availability of circuit board coating / plated conductors / power ON/OFF switch is shown.

Symbol Circuit board coating! Plated conductor Power ON/OFF switch
None Without coating Without plated conductors | Without switch
-60 With coating Without plated conductors | Without switch
-06™2 With coating With plated conductors Without switch
-86™3 With coating Without plated conductors | With switch

*1  Conforming to IEC 60721-3-3:1994 3C2
*2  Applicable for the FR-E820-0470(11K) or higher, and the FR-E840-0380(18.5K) or higher.
*3  IP67 model only.

* H: Availability of an EMC filter is shown.

Symbol EMC filter
None Without filter
c21 With filter (Class C2)

*1  IP67 model only.

«*® NOTE

« In this Instruction Manual, the inverter model name consists of the applicable motor capacity and the rated current.
(Example) FR-E820-0008(0.1K)

& How to read the SERIAL number

. The SERIAL consists of two symbols, three characters indicating the production

Rating plate example . o
oo o0 O 000000 year and month, and six characters indicating the control number.

Symbol Year Month Control number  The last two digits of the production year are indicated as the Year, and the Month

SERIAL is indicated by 1 to 9, X (October), Y (November), or Z (December).

1. Introduction
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1.2

When using this inverter for the first time, prepare the following manuals as required and use the inverter safely. The latest

Related manuals

version of e-Manual Viewer and the latest PDF manuals can be downloaded from the Mitsubishi Electric FA Global Website.

https://www.mitsubishielectric.com/app/fa/download/search.do?kisyu=/inv&mode=manual

Point}3

« e-Manual refers to the Mitsubishi FA electronic book manuals that can be browsed using a dedicated tool.

« e-Manual has the following features:

Required information can be cross-searched in multiple manuals.

Pages that users often browse can be bookmarked.

Manuals related to the FR-E800 inverter are shown in the following table.

Inverter Safety Guideline

FR-E800 Instruction Manual (Connection)
FR-E860 Instruction Manual (Connection)

FR-E800 Instruction Manual (Function)

FR-E800 Instruction Manual
(Communication)

FR-EB800 Instruction Manual (Maintenance)

FR-E800(-E) Instruction Manual
(Functional Safety)

FR-E800-SCE Instruction Manual
(Functional Safety)

FR Configurator2 Instruction Manual

PLC Function Programming Manual

Manuals describing installation, wiring, specifications, outline
dimensions, standards, and how to connect options.

Manual describing details of the functions.

Manual describing details of the communications.

Manual describing how to identify causes of faults and
warnings.

Manual describing the functional safety.

Manual describing details of the safety communication
parameters.

Manual describing details of the software used to set inverter
parameters using a personal computer.

Manual describing details of the PLC function.

Name

Manual number

FR-E800 Inverter Safety Guideline

IB-0600857ENG

FR-E860 Inverter Safety Guideline

IB-0600862ENG

FR-E800-E Inverter Safety Guideline

IB-0600860ENG

FR-E860-E Inverter Safety Guideline

IB-0600863ENG

FR-E800-SCE Inverter Safety Guideline

IB-0600921ENG

FR-E860-SCE Inverter Safety Guideline

IB-0600924ENG

FR-E806-SCE Inverter Safety Guideline

IB-0600984ENG

FR-E800 Instruction Manual (Connection)

IB-0600865ENG

FR-E860 Instruction Manual (Connection)

IB-0600906ENG

FR-E800 Instruction Manual (Function)

IB-0600868ENG

FR-E800 Instruction Manual (Maintenance)

IB-0600874ENG

FR-E800(-E) Instruction Manual (Functional Safety)

BCN-A23488-000(E)

FR-E800-SCE Instruction Manual (Functional safety)

BCN-A23488-004(E)

FR Configurator2 Instruction Manual

IB-0600516ENG

PLC Function Programming Manual

IB-0600492ENG
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2.1

Ethernet communication is available for the Ethernet model, the safety communication model, and the IP67 model.

Ethernet Communication

Outline

@ Precautions for communication
* To maintain the security (confidentiality, integrity, and availability) of the inverter and the system against unauthorized

access, DoS'! attacks, computer viruses, and other cyberattacks from external devices via network, take appropriate
measures such as firewalls, virtual private networks (VPNs), and antivirus solutions. We shall have no responsibility or
liability for any problems involving inverter trouble and system trouble by DoS attacks, unauthorized access, computer
viruses, and other cyberattacks.

* Depending on the network environment, the inverter may not operate as intended due to delays or disconnection in
communication. Carefully consider what type of environment the inverter will be used in and any safety issues related to
its use.

*1  DoS: A denial-of-service (DoS) attack disrupts services by overloading systems or exploiting vulnerabilities, resulting in a denial-of-service (DoS)
state.

€ Ethernet communication specifications

The communication specification varies depending on the specification of the master or the communication protocol.

Item Description

100BASE-TX/10BASE-T
100 Mbps (100BASE-TX) / 10 Mbps (10BASE-T)
Baseband

Category

Data transmission speed
Transmission method

Maximum segment length

Number of cascade connection stages

100 m between the hub and the inverter
Up to 2 (100BASE-TX) / up to 4 (10BASE-T)

Topology Line, star, ring, or a combination of line and star’’
Interface RJ-452

Number of interfaces available 2

IP version IPv4

*1  Ring topology is available only for EtherCAT communication.
*2  Available only for the Ethernet model and the safety communication model. For connectors available for the IP67 model, refer to the Instruction
Manual (Connection).

€ Operation status LEDs

LED name Description LED status Remarks
o OFF Duplicate IP address not detected
NS Communication status -
Red Duplicate IP address detected
OFF Power-OFF / during inverter reset
MS Inverter status Green Operating properly
Red Fault detected
c or f cati OFF Power-OFF/link-down
onnector for communication — - —
LINK1 (PORT1) status BI|n.k|ng green L!nk-up (Data reception in progress)
Solid green Link-up
c or f cati OFF Power-OFF/link-down
onnector for communication — - —
LINK2 (PORT2) status BI|n.k|ng green L!nk-up (Data reception in progress)
Solid green Link-up
Power-OFF / inverter identification disabled /
OFF . . I
NET SLMP command request message inverter identification paused
reception status Blinking green | Inverter identification in progress '
Solid green Network operation mode

*1

12 2. Ethernet
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While "1 (initial value)" is set in Pr.1399 Inverter identification enable/disable selection, this LED blinks when the MAC/IP address of the

inverter match to the MAC/IP address specified by using engineering software such as FR Configurator2.
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2.2 Wiring

221 System configuration example

1. Select the connection method. (Refer to page 13.)
2. Prepare the equipment required for wiring. (Refer to page 13.)
3. Turn OFF the power of the programmable controller and the inverter.

4. Connect the programmable controller (master) and the inverters with Ethernet cables. (Refer to page 15.)

Programmable
controller (master) Inverter Inverter

P
Ethernet cable  sypply

2.2.2 Network configuration
@ Network topology

The network can be wired into star topology, line topology, and ring topology. A network can consist of a combination of star

and line topologies.

Item Description
Star topology” Units a're configured into a star using a switching hup and Ethernet cables. Except. for the.mas.ter, units can be easily
added in a star topology. Furthermore, data link continues among normally-operating stations in a star topology.
Line topology Units are configured into a line using Ethernet cables. A switching hub is not required.
Ring topology 2 Units are configured into a ring using Ethernet cables. Data link continues with the stations that are operating normally.

*1 A general-purpose switching hub cannot be used for EtherCAT communication. Use an EtherCAT branch slave.
*2  Ring topology is available only for EtherCAT communication. Use an EtherCAT branch slave.

4 Station number and connection position

Units can be connected in any order regardless of the station number.

@ Replacing CC-Link IE TSN devices

For star topology, units (except for the master) can be replaced without powering off the whole system.

«"® NOTE

» Refer to the Master Module User's Manual for detailed network configurations.

2.2.3 Network components

& Connection cable

Use Ethernet cables compliant with the following standards.

Ethernet cable Connector Type
. . The following conditioning cables:
g;ﬁgg;y/%%r)"gher straight cable (double | o) 45 connector | IEEE 802.3 (100BASE-TX)

* ANSI/TIA/EIA-568-B (Category 5)

2. Ethernet Communication
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* Recommended product (as of April 2023)

Model Manufacturer
SC-E5EW series’! Mitsubishi Electric System & Service Co., Ltd.

*1  SC-E5EW cable is for in-enclosure use and indoor use for fixed parts, SC-ESEW-MV cable for indoor use for moving parts, and SC-E5EW-L cable
for outdoor use.

«*® NOTE

« Depending on the cable connector shape, the cable may not be connected to the inverter.
» For connection cables used for wiring of the IP67 model, refer to the Instruction Manual (Connection).

& Hubs

Use hubs that meet the following conditions. Operation is not guaranteed if the hubs do not meet these conditions.
» Compliance with the IEEE 802.3 (100BASE-TX)
» Support of the auto MDI/MDI-X function
» Support of the auto-negotiation function
» Switching hub (layer 2 switch)*1

*1  Arepeater hub is not available.

«*® NOTE

« A general-purpose switching hub cannot be used for EtherCAT communication. For star or ring topology, use an EtherCAT
branch slave.
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2.3  Ethernet cable connection

This section explains Ethernet cable connection and the relevant precautions. For the details of the network configuration and
the cables and hubs used for wiring, refer to page 13 onwards.

2.3.1 Wiring method (Ethernet model / safety
communication model)

# Installation
1. Turn OFF the power of the programmable controller and the inverter.
2. Remove the inverter front cover.

3. Check the orientation of the connectors. Insert the connector part of the Ethernet cable to the communication
connector until it clicks.

€ Removal
1. Turn OFF the power of the programmable controller and the inverter.
2. Remove the inverter front cover.

3. Hold down the latch on the Ethernet cable connector, and pull out the cable while holding the latch.

2. Ethernet Communication
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«*® NOTE

» For PROFINET communication, refer to page 171.
» For EtherCAT communication, refer to page 196.
« There is no need to distinguish between PORT1 and PORT2 on the inverter (except for PROFINET and EtherCAT).
» When only one connector is used in star topology, either PORT1 or PORT2 is applicable.
» When using two connectors for line topology, an Ethernet cable can be connected to the connectors in any combination. For
example, the cable can be connected across two of PORT1 or across PORT1 and PORT2.

Connection between Connection between
PORT1 and PORT1, PORT2 and PORT2 PORT1 and PORT2
1 S 1 ]

il

Connector for Connector for Connector for Connector for Connector for Connector for Connector for Connector for
communication  communication communication  communication communication  communication communication  communication
(PORT1) (PORT2) (PORT1) (PORT2) (PORT1) (PORT2) (PORT1) (PORT2)

B

1

v N
To the next
connector for
communication

(PORT2)

11 0
g

o 1 1 P
— I — — T 9 T
To the next
connector for
i% communication

(PORT2)

2.3.2 Wiring method (IP67 model)

Connector for Connector for
communication communication

(PORT1) (PORT2)
o e ,—]7
_ ] e e e e
C— [ u
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# Installation
1. Turn OFF the power of the programmable controller and the inverter.
2. Remove the resin caps of the communication connectors.

3. Check the orientation of the connectors. Insert the connector part of the Ethernet cable to the communication

connector.

€ Removal
1. Turn OFF the power of the programmable controller and the inverter.
2. Pull out the Ethernet cable.

3. Reinstall the resin caps of the communication connectors. (Tightening torque: 0.7 N-m)

«*® NOTE

» For PROFINET communication, refer to page 171.
» There is no need to distinguish between PORT1 and PORT2 on the inverter (except for PROFINET).
» When only one connector is used in star topology, either PORT 1 or PORT 2 is applicable.
» When using two connectors for line topology, an Ethernet cable can be connected to the connectors in any combination. For
example, the cable can be connected across two of PORT1 or across PORT1 and PORT2.

2.3.3 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. If oil
from your hand, dirt or dust is attached to the core, it can increase transmission loss, arising a problem in data link.

» Check the following:
Is any Ethernet cable disconnected?
Is any of the Ethernet cables shorted?
Are the connectors securely connected?

» Do not use Ethernet cables with broken latches. Doing so may cause the cable to unplug or malfunction.

* The maximum station-to-station distance is 100 m. However, the distance may be shorter depending on the operating
environment of the cable. For details of the cable, contact your cable manufacturer.

€ Connecting and disconnecting of the Ethernet cable

Hold the connector part 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. For example, using ring topology for inverters other
than the FR-E800-(SC)EPC may cause system failure.

2. Ethernet Communication
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2.4 Initial setting for 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 configured
or if there is any setting error.

Pr. Name IALED SR Description
value range

1434
N600™1"2 IP address 1 (Ethernet) 192
1435
N601"12 IP address 2 (Ethernet) 168
1436 0to 255 Enter the IP address of the inverter to be connected to Ethernet.
NG02'12 IP address 3 (Ethernet) 50
1437
N603"12 IP address 4 (Ethernet) 1

*1  The setting is applied after an inverter reset or next power-ON.
*2  The setting is not available for the FR-E800-(SC)EPC.

@ 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.
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2.5 CC-Link IE TSN

2.5.1 Outline
CC-LinkIE TSN

CC-Link IE TSN is available for the FR-E800-(SC)EPA, FR-E806-SCEPA, FR-E800-(SC)EPB, and FR-E806-SCEPB.

Data can be transmitted to IT systems while performing real-time cyclic communication control.

Some functions are not supported depending on the date of manufacture of the inverter. For details of specification changes,
refer to page 290.

& CC-Link IE TSN authentication classes

» Devices (nodes) and switches on the CC-Link IE TSN network are classified into different authentication classes according
to their functionality and performance. There are two authentication classes: A and B. For details of the authentication class
of each product, check the information on the web site of the CC-Link Partner Association, or refer to catalogs and manuals
of each product. Different functions and system configurations are available depending on the authentication class of the
devices to be used. For example, use authentication class B devices to construct a high-speed motion control system. For
details of system construction such as mixing devices of both class A and class B, check the manuals of the applicable
master device.

4 Communication specifications

The communication specification varies depending on the specification of the master.

Item Description
Communication speed 100 Mbps (10 Mbps is not supported.)
Authentication class A (Compatible with protocol versions 2.0"" and 1.0)
Communication mode Unicast
Cycle time™2 5000 to 6400000 ps

Protocol version 2.0: Time-managed polling method""!
Protocol version 1.0: Time sharing method

Protocol version 2.0: Unavailable
Protocol version 1.0: Available (conforming to IEEE 1588v2)

Maximum number of connected units | 121 units (sum of master and remote stations)
Maximum number of branches No upper limit on the same Ethernet network

Ethernet cable (IEEE 802.3 100BASE-TX compliant cable and ANSI/TIA/EIA-568-B (Category 5)
compliant shielded 4-pair branched cable)

Communication method

Time synchronization

Connection cable

Topology Line, star, or a combination of line and star
Node type Remote station
RX 32 bits
Maximum cyclic size (of |RY 32 bits
one node) RWr 32 words
RWw 32 words

*1  Supported by the inverter whose firmware version is 9 or later.
*2  Consider the scaling factor in the multiple period setting to change the basic period setting on the engineering software (GX Works3).

«“® NOTE

* To use the CC-Link IE TSN, do not install the FR-A8NC E kit to the inverter. (Installing the FR-A8NC E kit disables CC-Link
IE TSN.)
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€ Operation status LEDs

LED name Description LED status Remarks
OFF Power-OFF
Blinking green Data transmission not performed
NS Communication status Solid green Data transmission in progress
Blinking red Communication interrupted
Solid red Duplicate IP address detected
OFF Power-OFF / during inverter reset
MS Inverter status Green Operating properly
Red Fault detected
OFF Power-OFF/link-down
LINK1 Connector for communication (PORT1) status | Blinking green Link-up (Data reception in progress)
Solid green Link-up
OFF Power-OFF/link-down
LINK2 Connector for communication (PORT2) status | Blinking green Link-up (Data reception in progress)
Solid green Link-up

4 Combination with the master station

B When all remote stations are authentication class A products

Master station

Master station
communication

Network configuration

speed
* Line topology / star topology / combination of line topology and star
* MELSEC iQ-R series master/local module topology ™
RJ71GN11-T2, RU71GN11-EIP 1 Gbps » Connection sequence: Master station — Remote station
« MELSEC iQ-F series master/local module (communication speed: 1 Gbps) — General-purpose switching
FX5-CCLGN-MS hub"2 — Remote station (communication speed: 100 Mbps)
* Master station that supports both 1 Gbps and 100 « Line topology / star topology / combination of line topology and star
Mbps communication speeds 100 Mbps topology
» Remote station (communication speed: 100 Mbps)
+ Line topology / star topology / combination of line topology and star
topology !
« MELSEC iQ-R series Motion module 1 Gbps » Connection sequence: Master station — Remote station
RD78G[J/GHI[] (communication speed: 1 Gbps) — General-purpose switching
* MELSEC iQ-F series Motion module hub2 — Remote station (communication speed: 100 Mbps)
FX5-1SSC-G * Line topology / star topology / combination of line topology and star
100 Mbps topology

* Remote station (communication speed: 100 Mbps)

B When both authentication class B and class A products are used as remote stations

Master station

Master station
communication

Network configuration

speed
* Line topology / star topology / combination of line topology and star
topology !
« MELSEC iQ-R series master/local module » Connection sequence: Master station — Remote station
RJ71GN11-T2, RJ71GN11-EIP 1 Gbps (authentication class B, communication speed: 1 Gbps) — General-
* MELSEC iQ-F series master/local module purpose switching hub 2 — Remote station (authentication class A,
FX5-CCLGN-MS communication speed: 100 Mbps)
* Master station that supports both 1 Gbps and 100 « Line topology / star topology / combination of line topology and star
Mbps communication speeds topology
100 Mbps » Connection sequence: Master station — Remote station
(authentication class B) — Remote station (authentication class A)
* Line topology / star topology / combination of line topology and star
topology !
1 Gbps . Connectjon .sequence: Master stgtiqn — Remote station
*« MELSEC iQ-R series Motion module (authentication class B, communication speed: 1 Gbps) — General-
RD78G[I/GHI] purpose switching hub 2 — Remote station (authentication class A,
* MELSEC iQ-F series Motion module communication speed: 100 Mbps)
FX5-1SSC-G « Line topology / star topology / combination of line topology and star
100 Mbps topology

» Connection sequence: Master station — Remote station
(authentication class B) — Remote station (authentication class A)
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*1  Line topology is available for the products whose communication speed settings are the same.
*2  Use the product that supports 1 Gbps / 100 Mbps.

«*® NOTE

« When all remote stations are authentication class A products, up to 120 units can be connected.

RJ71GN11-T2 FR-E800 (authentication class A)
Communication speed 100 Mbps  Communication speed 100 Mbps
120 units maximum
* When both authentication class B and class A products are used, the maximum number of connectable remote stations differs
depending on the protocol version. For calculation of the cyclic data size, refer to the Master Module User's Manual. Class A
units should be connected starting from the remotest class B unit.

[ o [ o [ o o [ o
0Omo 0= 0= 0Om0
eoe

RJ71GN11-T2 Remote 1/O General-purpose FR-E800 (authentication class A)
Communication (authentication switching hub Communication speed 100 Mbps
speed 1 Gbps class B)
Communication
speed 1 Gbps
Protocol version Maximum number of connected units
2.0 120 units (total of the authentication class A and class B products)

10 units when all authentication class A products are FR-E800 inverters (The total size of cyclic

10 data of all class A units must not exceed 2k bytes per port on the master station.)

« When the master station has more than one port, use separate ports for both authentication classes to enable connection of
up to 120 remote station units. For example, use port 1 for authentication class B products only, and port 2 for class A products

only.
Remote I/O Total number of
(authentication <+— remote stations:
classB) 120 units maximum
Communication
RJ71GN11-T2 Port 2 speed 1 Gbps l
(firmware version
"12" or later) “Bs8 | 5= == =
Communication
speed 1 Gbps oo
General-purpose FR-E800 (authentication class A)
switching hub Communication speed 100 Mbps
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B Compatible firmware version of the master station

Compatible with protocol Compatible with protocol
Model . .
version 2.0 version 1.0
RJ71GN11-T2 15 or later 12 or later
RJ71GN11-EIP 01 or later
FX5-CCLGN-MS 1.010 or later | 1.001 or later
RD78G[)/GH][] 20 or later
FX5-[]SSC-G 1.002 or later

B Compatible firmware version of the inverter

SERIAL Version Description
oo 225 cooooo or later 9 or later Compatible with protocol version 2.0
Compatible with protocol version 1.0.
oo 211 cooooo or later 3 or later Compatible with protocol version 2.0 by updating the firmware to version 9
or later.

Compatible with protocol version 1.0.

00 20Z 0cccoo or earlier - Protocol version of the master station is automatically set or set to 1.0.

B Compatible version of the engineering software

Name Version Description
GX Works3 1.080J or later Compatible with protocol version 2.0

M Related manuals
For details of network configurations, refer to the Master Module User's Manual.

Name Manual number
MELSEC iQ-R CC-Link IE TSN User's Manual (Startup) SH-082127ENG
MELSEC iQ-R CC-Link IE TSN User's Manual (Application) SH-082129ENG
MELSEC iQ-F FX5 User's Manual (CC-Link IE TSN) SH-082215ENG
MELSEC iQ-R Motion Module User's Manual (Startup) IB-0300406ENG
MELSEC iQ-R Motion Module User's Manual (Application) IB-0300411ENG

2.5.2 CC-Link IE TSN configuration

& Procedure

The following shows the procedure to connect the inverter with a Mitsubishi Electric master device.
B Before communication

1. Connect each unit with an Ethernet cable. (Refer to page 15.)

2. Enter the IP address (Pr.1434 to Pr.1437). (Refer to page 18.)

3. Set "45238" (CC-Link IE TSN) in any of Pr.1427 to Pr.1430 Ethernet function selection 1 to 4. (Refer to page 28.)
In the initial status, Pr.1429 = "45238" (CC-Link IE TSN) and setting is not required.

4. Set the protocol version (Pr.1210). (Refer to page 28.)
5. Reset the inverter, or turn OFF and then ON the power.
W Registering a profile
1. Start the engineering software (GX Works3).
2. On the menu bar, select [Tool] > [Profile Management] > [Register...].

3. Select a CSP+ file to be registered on the "Register Profile" screen, and click the [Register] button.

«"® NOTE

« A profile is a compressed file (such as *.zip, *.ipar, and *.cspp). Register a profile without decompressing the file.
« Profile registration is not required for the next time onwards.
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H Creating a project file
1. For information on creating and opening a project, go to [Help] > [GX Works3 Help].

M Detecting an Inverter

Detection is not possible when the data link is not established with the master module. For details, refer to the Master Module
User's Manual.

1. In the "Navigation" window, select [Parameter] > [Module Information] then select the module name.

Navigation
B | B | L8| Al
k

2. Select [Basic Settings] in the "Setting ltem List" window.

|In|:ut the Setting Item to Search | IEI

H

- Fequired Settines
=11 Bazic Settines 1
MNetwark Configuration Settings
Refrech Setting

Metwork Topoloey
Communication Period Setting
Connection Device Infor mation
Slave Station Setting

\i Application Settings

3. In the "Setting Item" window, go to [Network Configuration Settings] then click E next to the [Detailed Setting] field.

Item Setting
= Metwork Gonf iguration Settines
' Network Configuation Softings Detailed Settings | ]
= Refresh Settines
" PRefresh Settings <Detailed Setting?

4. Click [Connected/Disconnected Module Detection] in the "CC-Link IE TSN configuration" window.

ﬂ CC-Link IE TSN Cenfiguration (Start [/O: 0000)

i CC-Link [ETSM Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting

Connected/Disconnected Module Detection Detailed Display

Assignment Method: -

A RX Setting | RY Setting | RWr Setting RWw Setting Parameter Automatic Setting
. Model Mame

Points Points Points Points
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5.

Connected/Disconnected Module Detection *

Read the information of the connected module, and execute the detection and
reflection of connected/disconnected module.
Do you want to execute?

- Please use the "Read from PLC" function when editing the configuration that is already
in operation.

- Please check whether the Connection Destination PLC is correct.

- Please check whether the master module is set corractly.

- Please check "Description of Reflection Contents” for the reflaction contents of the

detected module.

|Desqt:-tion of Reflection Contentsl

6.

example.) Click [Close with Reflecting the Setting] to close the window.

Read the cautions in the "Connected/Disconnected Module Detection" window and click [Execute].

The inverter model will appear on the screen when it is detected. (FR-E800-E inverters are displayed in the following

Ery o 0 |m ation
i

Remote Station
Remote Station

ﬂ CC-Link IETSN Configuration (Start 1/0: 0010) m] x
i CC-Link [ETSN Configuration  Edit  View Close with Discarding lheSEﬂingIClme with Reflecting the Setting I
‘ Connected/Disconnected Module Detection ” Detailed Display | M X
Mode Setting: |Online (Unicast Mede) | Assignment Method: v CC-Link IETSN Selection | Find Module | My Favorites
A R T ‘ RX Setting | RY Setting | RWr Setting |RWw Setting|meter Automatic Se1| "\}. S
b ion Type

General CC-Link IE TSN Module
= CC-Link TE TSN Module (Mitsubishi Electric Corpor
Master/ Local Module
Motion Module

GOT2000 Series
DC Input
Transistor OQutput
Analog Input
Analog Output
General purpose Inverter
< > General-Purpose AC Servo
1/0 Combined
STA#1 STA#2

Host Station

STA#0 Master
Station

Total STA#:2
Line/Star

FR-EB0D-E FR-EBOO-E

H Output

B System setting window (communication speed setting of the master: 1 Gbps)

1.

Select [Basic Settings] in the "Setting Item List" window.

tting tem List

[

|In|:ut the Setting Item to Search

H
- Fequired Settines
=11 Bazic Settines 1

MNetwark Configuration Settings
Refrech Setting
Metwork Topoloey
Communication Period Setting
Connection Device Infor mation
Slave Station Setting
\i Application Settings

2.

In the "Setting ltem" window, go to [Network Configuration Settings] then click E next to the [Detailed Setting] field.

| Item Setting

= Metwork Configuration Settines
. Network Configurtion Settings
= Refresh Settines

" Refresh Settings

| [

i<Detailed Settine

<Detailed Setting>
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3. In the "CC-Link IE TSN Configuration" window, set "Low-Speed" for [Communication Period Setting].

Default Reserved/Error | Network Synchronous | Communication Period
Gateway Invalid Station Communication Setting
MNo Setting Asynchronous IL:::w—Speed I

4. Set "1000.00 ps" (initial value) for [Communication Period Interval Setting (Do not Set it in Units of 1us)].
* When RJ71GN11-T2 is the master
Set "20.00 ps" (initial value) for [System Reservation Time].
Consider the scaling factor in [Multiple Period Setting] - [Low-Speed] to change the settings for [Basic Period Setting]. Refer to
the following examples.
[Communication Period Interval Setting] = "5000.00 ps" / "16 (initial value)" (minimum value)
[System Reservation Time] = "200.00 ps" / "16 (initial value)" (minimum value)

= Gommunication Period Settine
= Baziz Period Setting

Setting in Unitz of Tus Mot Set
Communication Period Interval Setting (Do not Set it in Units of 1us)
Communication Period Interval Setting (Set it in Units of Tus) 100000 us
Syztem Reservation Time
Cyclic Transmizsion Time 000D us
Tranzient Tranzmizzion Time 48000 us

= Multiple Period Settine
Mormal-Speed
Low-Speed %16

e
=

* When FX5-CCLGN-MS is the master
Set "500.00 ps" (initial value) for [Cyclic Transmission Timel].
Consider the scaling factor in [Multiple Period Setting] - [Low-Speed] to change the settings for [Basic Period Setting]. Refer to
the following examples.
[Communication Period Interval Setting] = "5000.00 ps" / "16 (fixed)" (minimum value)

=] Gommunication Period Setting
=] Bazizc Period Setting

Setting in Units of Tus ot Set
Communication Period Thterval Setting (Do not Set it in Units of 1us)
Communication Period Thterval Setting (Set it in Units of fus) 100000 uz
Syztem Reservation Time 20,00 us
Cyclic Transmizsion Time
Trangient Transmiszion Time 43000 uz

5. Set "Mixture of Authentication Class B/A or Authentication Class A Only" for [Authentication Class Setting].
=] Gonnection Device Information
Authentication Clazs Setting IMixture of Authentication Clazs BSA or Authentication Clazs & Only l

6. Select [Application Settings] in the "Setting Item List" window.

Setting Item List

|Input the Setting Item to Search | ﬂ

¥F B2

ﬁ Fequired Settings

= 1§ Basic Settings

: - Metwork Configuration Settings
- @ Pefrezh Setting

Metwark Topology
Communication Period Setting
Connection Device Iformation
- Slave Station Setting

I [+ g Ppplication Settings l
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7. Set "1 Gbps" for [Communication Speed].

| Item Setting

= Gommunication Speed
. Commmecation Specd 100Mbps
=} Supplementary Gyclic Settines 1Gbps
------ Station-bazed Block Data Azsurance

B System setting window (communication speed setting of the master: 100 Mbps)

1. Select [Basic Settings] in the "Setting Item List" window.

Fequired Settings
Bagic Settings 1
= -] Metwark Configuration Settings
g | Refresh Setting

Metwork Topology
Communication Period Setting
Connection Device Information
Slave Station Setting

-8 Application Settings

2. In the "Setting Item" window, go to [Network Configuration Settings] then click E next to the [Detailed Setting] field.

| Item Setting

= Hetwork Gonf iguration Settines

' Network Configuation Scttings hetailed Settings 1a
&l Refresh Settines
" PRefresh Settings <Detailed Setting>

3. In the "CC-Link IE TSN Configuration" window, set "Basic Period" for [Communication Period Setting]. When
[Multiple Period Setting] is used, set "Normal-Speed" or "Low-Speed".

Default Reserved/Error | Network Synchronous | Communication Period
Gateway Invalid Station Communication Setting
Mo Setting Asynchronous | Basic Period |

4. Set "5000.00 ps" or larger value for [Communication Period Interval Setting (Do not Set it in Units of 1us)]. Set
"200.00 ps" for [System Reservation Time]. Set "1000.00 ps" for [Cyclic Transmission Time].
Consider the scaling factor in [Multiple Period Setting] - [Normal-Speed] or [Low-Speed] to change the settings for [Basic Period
Setting]. Refer to the following examples.
[Communication Period Interval Setting] = "5000.00 ps" / "16 (initial value for [Low-Speed)])" (minimum value)
[System Reservation Time] = "200.00 ys" / "16 (initial value for [Low-Speed])" (minimum value)

= Gommunication Period Setting
-[=] Basic Period Setting
-« Setting in Units of lus Mot Set
- Gommunication Period Interval Settine (Do not Set it in Unitz of Tus)
- Gommunication Perind hterval Setting (Set it in Units of lus) 100000 s
- Swztem Reservation Time 20000 us
- Gyelic Transmizsion Time 100000 us
-~ Tranzient Transmizzion Time 30000 us
=] Multiple Period Setting
Mormal-Speed xd
Low—5peead Eali

5. Set "Mixture of Authentication Class B/A or Authentication Class A Only" for [Authentication Class Setting].

= Gonnection Device Information
- Authentication Class Setting IMixture of Authentication Class BSA or Authentication Class & Only I
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6.

Select [Application Settings] in the "Setting Item List" window.

)

st

|Input the Setting Item to Search

¥F B2
a Fequired Settings
- a Basic Settings
: Metwork Configuration Settings
Refrezh Setting
Metwark Topology
Communication Period Setting
Connection Device Iformation
Slave Station Setting

|

g_ Application Settines

Set "100 Mbps" for [Communication Speed].

7.

I Item Setting

‘|E| Gommunication Speed

| 100Mbps

B Checking communication

The following table shows the status of the LEDs when communication is established between the programmable controller
and the inverter. Check the "CC-Link IE TSN/CC-Link IE Field Diagnostics" window to confirm that the communication is

established between them.

NS Ms LINK1 | LINK2
Solid green Solid green Blinking green”"
*1  The LED on either LINK1 or LINK2 will blink depending on the port (port 1 or 2) the Ethernet cable is connected to.

«*® NOTE
« Ifthe inverter cannot be detected, on the menu bar select [Diagnostics (D)] — [CC Link IE TSN/ CC Link |IE Field Diagnostics].
The "CC Link IE TSN / CC Link IE Field Diagnostics" window will be displayed. Broken or disconnected wires can be detected.

» The network configuration diagram is displayed in star topology even if the devices are connected in line topology.

x

Monitor Status

- m Monitoring

CC-Link IE TSN/CC-Link IE Field Diagnostics

Select Diagnostics D

estination
Module [Module 1 (Network No. 1) Change Module... | 5¢ed  Station No.0
Network Status St Info By Device Name >
Total Slave Stations Total Slave Stations Comm. Number of Station Change IP Address Display
(Parameter) % (Connected) 2 period 8000 s Errors Detected [0 ® ng; O HEX Y
vous | _ et Update()... | Legend... [Data Unlinkee

Branch
[ ]

nnected Sta
rQ
[l

Remote:l

Remote:2

e et station to the destination station.

Selected Station Communication Status Monitor (RITIGN11-]
Network: ~CC IE TSN

e Authentication Class:

MAC Address: XX-XX-XX-XX-XX-XX 1P Address:  XXOCXXXXCXXX

L o remote operation of the selected station.

Start Monitoring | Stop Monitoring

Operation Test
Check the transient communication route from the connected

CPU status of the selected station can be changed by starting
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2.5.3 Initial setting for CC-Link IE TSN

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 configured
or if there is any setting error.

Pr. Name el Setting range Description
value
1210 -Li
., |CGC-Link IE TSN protocol |, 0, 9999 Set the CC-Link IE TSN protocol version.
N120 version selection
1427 i
Ethernet function 5001

N630""' |selection1

1428 Ethernet function
N631"1 |selection 2

1429 Ethernet function
N632"1 |selection 3

1430 Ethernet function
N633"1 |selection 4

502, 5000 to 5002, 5006
45237 | to 5008, 5010 to 5013,

9999, 349623, 448182, | Set the application, protocol, etc.

45238 | 45237, 45238, 478082,
61450

9999

*1  The setting is applied after an inverter reset or next power-ON.
*2  The setting is available for the FR-E800-(SC)EPA and FR-E806-SCEPA.
*3 The setting is available for the FR-E800-(SC)EPB and FR-E806-SCEPB.

€ Ethernet function selection (Pr.1427 to Pr.1430)

To select CC-Link IE TSN for the application, set "45238" (CC-Link IE TSN) in any of Pr.1427 to Pr.1430 Ethernet function
selection 1 to 4. In the initial status, Pr.1429 = "45238" (CC-Link IE TSN) and setting is not required.

«*® NOTE

» Change the setting if selected communication protocols cannot be used together. (Refer to page 7 and page 226.)

€ CC-Link IE TSN protocol version selection (Pr.1210)

» Set the CC-Link IE TSN protocol version.

Pr.1210 setting Description
0 (initial value) Protocol version 2.0
9999 Protocol version 1.0

«*® NOTE

* When the setting is changed after the communication is established, also reset the master station.

« When the protocol version 2.0 is used, the master station also must be compatible with the protocol version 2.0.

2.5.4 Parameters related to CC-Link IE TSN

The following parameters are used for CC-Link IE TSN communication. Set the parameters as required.

Pr. Name Initial value Setting range Description
541 Frequency command sign 0 0 Signed frequency command value
N100 selection 1 Unsigned frequency command value
0,1,12,14,18,38
544 . . S | Use this parameter to extend the function of the remote
N103" CC-Link extended setting 0 122 112,114,118, registers for the CC-Link IE TSN.
1426 Link speed and duplex mode Set the communication speed and the communication
9 h 0 Oto4
N641 selection mode (full-duplex/half-duplex).
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Pr. Name Initial value Setting range Description
1442 )
“ IP filter address 1 (Ethernet) |0
N660
1443 )
1 IP filter address 2 (Ethernet) 0
N661
0 to 255
1444 )
“ IP filter address 3 (Ethernet) |0
N662
1445 Set the range of connectable IP addresses for the
N663"! IP filter address 4 (Ethernet) |0 network devices. (When Pr.1442 to Pr.1445 = "0 (initial
value)", the function is invalid.)
1446 IP filter address 2 range 9999
N664"" specification (Ethernet)
1447*1 IP filter address 3 range 9999 0 to 255, 9999
N665 specification (Ethernet)
1448 IP filter address 4 range 9999
N666"" specification (Ethernet)
52,1002, 12288 to
13787, 20488,
20489, 24672 Set the index number for inverter parameters, inverter
1320 to ) . ’ ’ } . ) )
1329 User Defined Cyclic 24689, 24698, control pargmeters, and C|A40? drive profile. Functions
N810to | Communication Input1to 10 |9999 24703, 24705, can be assigned to remote registers RWwn+4 to
*1 Mapping 24707, 24708, RWwn+17 when Pr.544 = "38".
N819 24719, 24721,
24728 to 24730
9999 Function disabled
62,1012, 12288 to
13787, 16384 to
16483, 20488,
1330 to 2232(9) 2822;;0 Set the index number for inverter parameters, monitor
1343 User Defined Cyclic 24639’ 4643 ’ data, inverter control parameters, and CiA402 drive
N850 to Communication Output1to 14 | 9999 24644, 24673,t profile. Functions can be assigned to remote registers
“ Mapping ’ 0 RWrn+4 to RWrn+1F when Pr.544 = "38".
N863 24676, 24692,
24695, 24820,
24826, 24828,
25858
9999 Function disabled
User Defined Cyclic Pr.1389.(lower 8 bits): .Subindex to which the index
1389 Communication Input Sub 1 0 0to 2, 256 to 258, | number is speC|f|eq using Br.1320 . .
and 2 Mapping 512to 514 Pr.1389.(upper.§ blts):.Sublndex to which the index
number is specified using Pr.1321
User Defined Cyclic Pr.1390.(lower 8 bits): .Subindex to which the index
1390 Communication Input Sub 3 0 0to 2, 256 to 258, | number is speC|f|eq using Br.1322 . .
and 4 Mapping 512to 514 Pr.1390.(upper.§ blts):.Sublndex to which the index
number is specified using Pr.1323
User Defined Cyclic Pr.1391 .(Iower 8 bits):.Subindex to which the index
13917 Communication Input Sub 5 0 0to 2, 256 to 258, | number is speC|f|eq using Br.1324 . .
and 6 Mapping 512to 514 Pr.1391 (upper 8 bits): Subindex to which the index
number is specified using Pr.1325
User Defined Cyclic Pr.1392.(lower 8 bits): .Subindex to which the index
1392 Communication Input Sub 7 0 0to 2, 256 to 258, | number is speC|f|eq using Br.1326 . .
and 8 Mapping 512to 514 Pr.1392 (upper 8 bits): Subindex to which the index
number is specified using Pr.1327
User Defined Cyclic Pr.1393.(lower 8 bits): .Subindex to which the index
1393 Communication Input Sub 9 0 0to 2, 256 to 258, | number is speC|f|eq using Br.1328 . .
and 10 Mapping 512to 514 Pr.1393 (upper 8 bits): Subindex to which the index
number is specified using Pr.1329
N830to |User Defined Cyclic Subindi . . -
L ubindices to which the index numbers are specified
N839™! Commurflcatlon InputSub1to |0 Oto2 using Pr.1320 to Pr.1329
10 Mapping
" . Pr.1394 (lower 8 bits): Subindex to which the index
User Defined Cyclic 0to 2, 256 to 258, | number is specified using Pr.1330
13941 Communication Output Sub1 |0 ’ ’ )

and 2 Mapping

512to 514

Pr.1394 (upper 8 bits): Subindex to which the index
number is specified using Pr.1331
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Pr. Name Initial value Setting range Description
Pr.1395 (lower 8 bits): Subindex to which the index
0to 2, 256 to 258, | number is specified using Pr.1332
512to 514 Pr.1395 (upper 8 bits): Subindex to which the index
number is specified using Pr.1333
Pr.1396 (lower 8 bits): Subindex to which the index
0to 2, 256 to 258, | number is specified using Pr.1334
512to 514 Pr.1396 (upper 8 bits): Subindex to which the index
number is specified using Pr.1335

Pr.1397 (lower 8 bits): Subindex to which the index
0to 2, 256 to 258, | number is specified using Pr.1336
512to 514 Pr.1397 (upper 8 bits): Subindex to which the index
number is specified using Pr.1337
Pr.1398 (lower 8 bits): Subindex to which the index
0to 2, 256 to 258, | number is specified using Pr.1338
512to 514 Pr.1398 (upper 8 bits): Subindex to which the index
number is specified using Pr.1339

User Defined Cyclic
1395™" Communication Output Sub 3 |0
and 4 Mapping

User Defined Cyclic
1396"" Communication Output Sub 5 |0
and 6 Mapping

User Defined Cyclic
13971 Communication Output Sub 7 |0
and 8 Mapping

User Defined Cyclic
1398"" Communication Output Sub 9 |0
and 10 Mapping

N870to | User Defined Cyclic Subindices to which the index numbers are specified

* Communication Output Sub 1 |0 0to2 )
1
N879 to 10 Mapping using Pr.1330 to Pr.1339
804 Torque command source In the torque control mode, the torque command source
. 0 0,1,3to6
D400 selection can be selected.
810 Torqufe limit input method 0 Oto2 The torque limit input method can be selected.
H700 selection

*1  The setting is applied after an inverter reset or next power-ON.
*2  The setting is available for the FR-E800-(SC)EPB and FR-E806-SCEPB, but the function is disabled.
*3  Available for the Ethernet model only.

@ Precautions for CC-Link IE TSN communication

» For CC-Link IE TSN, do not change initial values of Pr.1449 to Pr.1454 used to specify the Ethernet IP address range for
command source selection as the IP address is not used. Setting a value other than the initial value in any of the above
parameters may cause an Ethernet communication fault (E.EHR). If the fault occurs, reset the setting of the relevant
parameter to the initial value, or set "9999" in Pr.1432 Ethernet communication check time interval.

@ CC-Link extended setting (Pr.544)

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

Pr.544 setting Description
0 (initial value), 1, 12, 14, 18 Compatible with the octuple setting of CC-Link Ver.2
Compatible with the octuple setting of CC-Link Ver.2, user defined cyclic
communication data selected
100, 112, 114, 118 Compatible with the octuple setting of CC-Link Ver.2
Compatible with the octuple setting of CC-Link Ver.2, |PLC function™!
user defined cyclic communication data selected

38

138

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

page 37.)
Rotations per minute Pr.541
(machine speed) setting set'tin Sign Setting range Actual frequency command
using Pr.37 and Pr.53 9
Disabled 0 Without | 0 to 59000 0 to 590.00 Hz
1 With -32768 to 32767 (two's complement) | -327.68 to 327.67 Hz
0 Without |0 to 65535 The rotation speed command or the machine
Enabled 1 With 39768 to 32767 , | speed command is selected depending on the
it B to (two's complement) Pr.37 and Pr.53 settings. (1 increments)
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* Relationship between the start command and sign (Pr.541 = "1")

Start Sign of the frequency Actual operation
command command command
Forward + Forward rotation
rotation - Reverse rotation
Reverse + Reverse rotation
rotation - Forward rotation

«*® NOTE

* When Pr.541 ="1" (with sign)

* When EEPROM write is specified by turning ON of RYE, write mode error (error code HO1) will occur.
* When 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 or HEE, the sign of the frequency command is not changed.

€ 1/0 signal list

B When Pr.544="0,1, 12, 14, or 18"
* Remote I/O signals

Device No.” Signal O Device No.” Signal Kol
page page
RYnO Forward rotation command 2 35 RXn0 Forward running 36
RYn1 Reverse rotation command 2 35 RXn1 Reverse running 36
RYn2 High-speed operation command 35 RXn2 ) ) ‘ g 36
n . n
(terminal RH funtion)”! Running (terminal RUN function)
RYn3 Middle-speed operation command 35 RXN3 ‘ . 36
(terminal RM function)? Up to frequency
Low-speed operation command "
RYn4 _ e 35 RXn4 Overload warning 36
(terminal RL function)
RYn5 JOG operation selection 22 35 RXn5 Pr.193 assignment function (NET Y1)® | 36
. Frequency detection (terminal FU
RYn6 Second function selection 35 RXn6 a3 36
function)
RYn7 Current input selection 35 RXn7 Fault (terminal ABC function) 36
RYn8 Pr.185 assignment function (NET X1)® | 35 RXn8 Pr.194 assignment function (NET Y2)® | 36
RYn9 Output stop (terminal MRS function)™? |35 RXn9 Pr.313 assignment function (DO0)™* 36
RYnA Pr.186 assignment function (NET X2)*® | 35 RXnA Pr.314 assignment function (DO1)* 36
RYnB Pr.184 assignment function (RES)™ 35 RXnB Pr.315 assignment function (DO2) 36
RYnC Monitor command 35 RXnC Monitoring 37
RYnD Frequency setting command (RAM) 36 RXnD Frequency setting completion (RAM) 37
Frequency setting command (RAM, Frequency setting completion (RAM,
RYnE EEPROM) 36 RXnE EEPROM) 37
RYnF Instruction code execution request 36 RXnF Instruction code execution completed | 37
Ei(nﬂ )g to Reserved —
RY(n+1)0to | B (n+1)
RY(n+1)7 RX(n+1)6 Pr.195 assignment function (NET Y3)® | 37
RX(n+1)7 Pr.196 assignment function (NET Y4)® | 37
RY(n+1)8 Not useq (initial data process . RX(n+1)8 Not used (initial data process request .
completion flag) flag)
RY(n+1)9 Not used (initial data process request | RX(n+1)9 Not useq (initial data process .
flag) completion flag)
RY(n+1)A Error reset request flag 36 RX(n+1)A Error status flag 37
RY(n+1)B Pr.187 assignment function (NET X3)*® | 36 RX(n+1)B Remote station ready 37
RY(n+1)C Pr.188 assignment function (NET X4)® | 36 RX(n+1)C In-position 37
RY(n+1)D Pr.189 assignment function (NET X5)° | 36 RX(n+1)D During position command operation | 37
RY(n+1)E RX(n+1)E Home position return completed 2 37
Reserved — "
RY(n+1)F RX(n+1)F Home position return failure 37
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*1  These signals are set in the initial setting. Using Pr.180 to Pr.183, input signals assigned to the device numbers can be changed.

For details of Pr.180 to Pr.183, refer to the FR-E800 Instruction Manual (Function).
*2  The signals are fixed. They cannot be changed using parameters.
*3 These signals are set in the initial setting. Using Pr.190 to Pr.192, output signals assigned to the device numbers can be changed.

For details of Pr.190 to Pr.192, refer to the FR-E800 Instruction Manual (Function).
*4  Output signals can be assigned using Pr.313 to Pr.315.

For details, refer to the description of Pr.313 to Pr.315 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
*5  Input signals can be assigned using Pr.184 to Pr.189.

For details, refer to the description of Pr.184 to Pr.189 (Input terminal function selection) in the FR-E800 Instruction Manual (Function).
*6  Output signals can be assigned using Pr.193 to Pr.196.

For details, refer to the description of Pr.193 to Pr.196 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
*7  "n"indicates a value determined by the station number.

* Remote registers

Address™® Pescription . Refer to Address’5 Pescription : Refer to
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page
RWwn Monitor code 2 Monitor code 1 37 RWrn First monitor value™ 39
RWwn+1 Set frequency (0.01 Hz increments)? | 37 RWrn+1 Second monitor value™ 39
RWwn+2 :;:Zr?:é?j?:’:ﬁr:g Instruction code 37 RWrn+2 Reply code 2 Reply code 1 39
RWwn+3 Data to be written 37 RWrn+3 Data to be read 39
RWwn+4 Monitor code 3 37 RWrn+4 Third monitor value™ 39
RWwn+5 Monitor code 4 37 RWrn+5 Fourth monitor value™3 39
RWwn+6 Monitor code 5 37 RWrn+6 Fifth monitor value™ 39
RWwn+7 Monitor code 6 37 RWrn+7 Sixth monitor value*3 39
RWwn+8 Fault history No. | H0O 38 RWrn+8 Fault history No. Z:t‘g; record (fault | 5
RWwn+9 PID set point (0.01% increments) "' 38 RWrn+9 Fault record (output frequency)™ 39
PID measured value (0.01%
RWwn+A ) 9 38 RWrn+A Fault record (output current) 39
increments)

RWwn+B PID deviation (0.01% increments)”! 38 RWrn+B Fault record (output voltage) 39
RWwn+C Torque command or torque limit 38, 49 RWrn+C Fault record (energization time) 39
RWwn+D RWrn+D

RWwn+E HOO (Free) — RWrn+E HOO (Free) —
RWwn+F RWrm+F

RWwn+10 Link parameter Instruction code 38 RWrn+10 Reply code 39

extended setting

RWwn+11 Data to be written 38 RWrn+11 Data to be read 39

Link parameter

RWwn+12 extended setting

Instruction code 38 RWrn+12 Reply code 39

RWwn+13 Data to be written 38 RWrn+13 Data to be read 39

Link parameter

RWwn+14 extended setting

Instruction code 38 RWrn+14 Reply code 39

RWwn+15 Data to be written 38 RWrn+15 Data to be read 39

Link parameter

RWwn+16 extended setting

Instruction code 38 RWrn+16 Reply code 39

RWwn+17 Data to be written 38 RWrn+17 Data to be read 39

Link parameter

RWwn+18 . Instruction code 38 RWrn+18 Reply code 39
extended setting
RWwn+19 Data to be written 38 RWrn+19 Data to be read 39
RWwn+1A RWrn+1A
RWwn+1B RWrn+1B
RWwn+1C RWrn+1C
HOO (Free) — HOO (Free) —
RWwn+1D RWrn+1D
RWwn+1E RWrn+1E
RWwn+1F RWrn+1F

*1  Validity depends on the Pr.128, Pr.609, and Pr.610 settings. For details, refer to the FR-E800 Instruction Manual (Function). If the data outside
the range is set, the previous setting is retained.

*2  The display can be changed to rotations per minute (machine speed) using Pr.37 and Pr.53.

*3  When the item displayed in frequency is selected, the Pr.37 and Pr.53 settings are invalid.

*4  The frequency is always displayed regardless of the settings in Pr.37 and Pr.53.

*5  "n"indicates a value determined by the station number.
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B When Pr.544 = "38" (user defined cyclic communication data selection)
* Remote I/O signals

Device No.” Signal O Device No.” Signal Kol
page page
RYnO Forward rotation command 2 35 RXn0 Forward running 36
RYn1 Reverse rotation command 2 35 RXn1 Reverse running 36
RYn2 High-speed operation command 35 RXn2 ) ) function)’® 36
n . n
(terminal RH function)”! Running (terminal RUN function)
RYn3 Middle-speed operation command 35 RXN3 ‘ . 36
(terminal RM function)? Up to frequency
Low-speed operation command "
RYn4 ) g 35 RXn4 Overload warning 36
(terminal RL function)
RYn5 JOG operation selection 22 35 RXn5 Pr.193 assignment function (NET Y1)® | 36
. Frequency detection (terminal FU
RYn6 Second function selection 35 RXn6 a3 36
function)
RYn7 Current input selection 35 RXn7 Fault (terminal ABC function) 36
RYn8 Pr.185 assignment function (NET X1)® | 35 RXn8 Pr.194 assignment function (NET Y2)® | 36
RYn9 Output stop (terminal MRS function)™? |35 RXn9 Pr.313 assignment function (DO0)™* 36
RYnA Pr.186 assignment function (NET X2)*® | 35 RXnA Pr.314 assignment function (DO1)" 36
RYnB Pr.184 assignment function (RES)™ 35 RXnB Pr.315 assignment function (DO2)™ 36
RYnC Monitor command 35 RXnC Monitoring 37
RYnD Frequency setting command (RAM) 36 RXnD Frequency setting completion (RAM) 37
Frequency setting command (RAM, Frequency setting completion (RAM,
RYnE EEPROM) 36 RXnE EEPROM) 37
RYnF Instruction code execution request 36 RXnF Instruction code execution completed | 37
Ei(nﬂ )g to Reserved —
RY(n+1)0to | B (n+1)
RY(n+1)7 RX(n+1)6 Pr.195 assignment function (NET Y3)® | 37
RX(n+1)7 Pr.196 assignment function (NET Y4)® | 37
RY(n+1)8 Not useq (initial data process . RX(n+1)8 Not used (initial data process request .
completion flag) flag)
RY(n+1)9 Not used (initial data process request | RX(n+1)9 Not useq (initial data process .
flag) completion flag)
RY(n+1)A Error reset request flag 36 RX(n+1)A Error status flag 37
RY(n+1)B Pr.187 assignment function (NET X3)'V5 36 RX(n+1)B Remote station ready 37
RY(n+1)C Pr.188 assignment function (NET X4)® | 36 RX(n+1)C In-position 2 37
RY(n+1)D Pr.189 assignment function (NET X5)° | 36 RX(n+1)D During position command operation | 37
User defined cyclic communication » 0
RY(n+1)E input writing request 36 RX(n+1)E Home position return completed 37
RY(n+1)F Reserved — RX(n+1)F Home position return failure 2 37
*1  The signal initially assigned to the terminal. Using Pr.180 to Pr.183, input signals assigned to the device numbers can be changed.
For details of Pr.180 to Pr.183, refer to the FR-E800 Instruction Manual (Function).
*2  The signals are fixed. They cannot be changed using parameters.
*3 These signals are set in the initial setting. Using Pr.190 to Pr.192, output signals assigned to the device numbers can be changed.
For details of Pr.190 to Pr.192, refer to the FR-E800 Instruction Manual (Function).
*4  Qutput signals can be assigned using Pr.313 to Pr.315.
For details, refer to the description of Pr.313 to Pr.315 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
*5  Input signals can be assigned using Pr.184 to Pr.189.
For details, refer to the description of Pr.184 to Pr.189 (Input terminal function selection) in the FR-E800 Instruction Manual (Function).
*6  Output signals can be assigned using Pr.193 to Pr.196.
For details, refer to the description of Pr.193 to Pr.196 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
*7  "n"indicates a value determined by the station number.

* Remote registers

* Description o Description
Address™® : P : Refer to Address’™ k p : Refer to
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page
RWwn Monitor code 2 Monitor code 1 38 RWrn First monitor value? 39
RWwn+1 Set frequency (0.01 Hz increments) ' | 38 RWrn+1 Second monitor value 2 39
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*3 Description Refer to 3 Description Refer to
Address - - Address - -
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page
RWwn+2 Link parameter |\ ion code | 38 RWrm+2 Reply code 2 Reply code 1 39
extended setting
RWwn+3 Data to be written 38 RWrn+3 Data to be read 40
) . C User Defined Cyclic Communication
User Defined Cyclic Communication ;
RWwn+4 Input 1 Mapping (Pr.1320), lower 16 bits 39 RWrn+4 gijstput 1 Mapping (Pr.1330), lower 16 | 40
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+5 Input 1 Mapping (Pr.1320), upper 16 39 RWrn+5 Output 1 Mapping (Pr.1330), upper 16 |40
bits bits
) . I User Defined Cyclic Communication
User Defined Cyclic Communication .
RWwn+6 Input 2 Mapping (Pr.1321), lower 16 bits 39 RWrn+6 g;:;put 2 Mapping (Pr.1331), lower 16 |40
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+7 Input 2 Mapping (Pr.1321), upper 16 39 RWrn+7 Output 2 Mapping (Pr.1331), upper 16 |40
bits bits
) . o User Defined Cyclic Communication
User Defined Cyclic Communication .
RWwn+8 Input 3 Mapping (Pr.1322), lower 16 bits 39 RWrn+8 g;,lstput 3 Mapping (Pr.1332), lower 16 |40
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+9 Input 3 Mapping (Pr.1322), upper 16 39 RWrn+9 Output 3 Mapping (Pr.1332), upper 16 |40
bits bits
) . o User Defined Cyclic Communication
User Defined Cyclic Communication ;
RWwn+A Input 4 Mapping (Pr.1323), lower 16 bits 39 RWrn+A gijstput 4 Mapping (Pr.1333), lower 16 |40
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+B Input 4 Mapping (Pr.1323), upper 16 39 RWrn+B Output 4 Mapping (Pr.1333), upper 16 |40
bits bits
) . I User Defined Cyclic Communication
User Defined Cyclic Communication .
RWwn+C Input 5 Mapping (Pr.1324), lower 16 bits 39 RWrn+C gtjsfput 5 Mapping (Pr.1334), lower 16 |40
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+D Input 5 Mapping (Pr.1324), upper 16 39 RWrn+D Output 5 Mapping (Pr.1334), upper 16 |40
bits bits
) . C User Defined Cyclic Communication
User Defined Cyclic Communication .
RWwn+E Input 6 Mapping (Pr.1325), lower 16 bits 39 RWrn+E g;,lstput 6 Mapping (Pr.1335), lower 16 |40
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+F Input 6 Mapping (Pr.1325), upper 16 39 RWrn+F Output 6 Mapping (Pr.1335), upper 16 |40
bits bits
) . o User Defined Cyclic Communication
User Defined Cyclic Communication ;
RWwn+10 Input 7 Mapping (Pr.1326), lower 16 bits 39 RWrn+10 gijstput 7 Mapping (Pr.1336), lower 16 |40
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+11 Input 7 Mapping (Pr.1326), upper 16 39 RWrn+11 Output 7 Mapping (Pr.1336), upper 16 |40
bits bits
) . I User Defined Cyclic Communication
User Defined Cyclic Communication .
RWwn+12 Input 8 Mapping (Pr.1327), lower 16 bits 39 RWrn+12 ggput 8 Mapping (Pr.1337), lower 16 |40
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+13 Input 8 Mapping (Pr.1327), upper 16 39 RWrn+13 Output 8 Mapping (Pr.1337), upper 16 |40
bits bits
) . C User Defined Cyclic Communication
User Defined Cyclic Communication .
RWwn+14 Input 9 Mapping (Pr.1328), lower 16 bits 39 RWrn+14 g;,lstput 9 Mapping (Pr.1338), lower 16 |40
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+15 Input 9 Mapping (Pr.1328), upper 16 39 RWrn+15 Output 9 Mapping (Pr.1338), upper 16 |40
bits bits
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+16 Input 10 Mapping (Pr.1329), lower 16 | 39 RWrn+16 Output 10 Mapping (Pr.1339), lower 16 |40
bits bits
User Defined Cyclic Communication User Defined Cyclic Communication
RWwn+17 Input 10 Mapping (Pr.1329), upper 16 |39 RWrn+17 Output 10 Mapping (Pr.1339), upper 16 |40
bits bits
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Address ™

Description

Upper 8 bits Lower 8 bits

Refer to
page

Address™

Description

Upper 8 bits | Lower 8 bits

Refer to
page

RWwn+18

RWwn+19

RWwn+1A

RWwn+1B

RWwn+1C

RWwn+1D

RWwn+1E

RWwn+1F

HOO (Free)

RWrn+18

User Defined Cyclic Communication
Output 11 Mapping (Pr.1340), lower 16
bits

40

RWrn+19

User Defined Cyclic Communication
Output 11 Mapping (Pr.1340), upper 16
bits

40

RWrn+1A

User Defined Cyclic Communication
Output 12 Mapping (Pr.1341), lower 16
bits

40

RWrn+1B

User Defined Cyclic Communication
Output 12 Mapping (Pr.1341), upper 16
bits

40

RWrn+1C

User Defined Cyclic Communication
Output 13 Mapping (Pr.1342), lower 16
bits

40

RWrn+1D

User Defined Cyclic Communication
Output 13 Mapping (Pr.1342), upper 16
bits

40

RWrn+1E

User Defined Cyclic Communication
Output 14 Mapping (Pr.1343), lower 16
bits

40

RWrn+1F

User Defined Cyclic Communication
Output 14 Mapping (Pr.1343), upper 16
bits

40

*1

The display can be changed to rotations per minute (machine speed) using Pr.37 and Pr.53.

*2  When the item displayed in frequency is selected, the Pr.37 and Pr.53 settings are invalid.

*3

n" indicates a value determined by the station number.

@ Details of the I/O signals

The device numbers described in this section are for the station number 1. For the station number 2 and later, the device

numbers are different. (Refer to the manual for the CC-Link master module for the correspondence between device numbers

and station numbers.)

B Output signals (from the master module to the inverter)
Output signals from the master module are as follows. (Input signals to the inverter)

Device No. Signal Description
0: Stop
. o command
RYO Forward rotation command 1: Eorward
rotation start When "1" is set, a start command is input to the inverter.
0: Stop When "1"is setin RY0 and RY1, a stop command is input.
. *0 command
RY1 Reverse rotation command 1- Reverse
rotation start
RY?2 High-speed operation command (terminal
RH function)
Middle-speed operation command . ) )
RY3 ) R Functions assigned to Pr.180 to Pr.182 are activated.
(terminal RM function)
RY4 Low-speed operation command (terminal
RL function)”!
RY5 JOG operation selection 22 JOG2 signal
RY6 Second function selection? RT signal
RY7 Current input selection 2 AU signal
RY8 — (terminal NET X1 function)™ The function assigned to Pr.185 is activated.
RY9 Output stop (terminal MRS function) The function assigned to Pr.183 is activated.
RYA — (terminal NET X2 function)™ The function assigned to Pr.186 is activated.
RYB — (Function of terminal RES)3 The function assigned to Pr.184 is activated.
When "1" is set in RYC, the monitored value is set in the remote register
RYC Monitor command RWIrO, 1,4 to 7, and "1" is set in RXC (device for the Monitoring signal). While

"1" is set in RYC, the monitored data is always updated.
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Device No.

Signal

Description

RYD

Frequency setting command / torque
command (RAM)

When "1" is set in RYD, the set frequency / torque command (RWw1) is

written to the RAM of the inverter.™

After the writing completes, "1" is set in the frequency setting / torque
command completion (RXD). 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®: Torque command value
* During speed control / position control: Torque limit value

RYE

Frequency setting command / torque
command (RAM, EEPROM)

When "1" is set in RYE, the set frequency / torque command (RWw1) is
written to the RAM and EEPROM of the inverter. After the writing completes,
"1" is set in the frequency setting / torque command completion (RXE).
Under Real sensorless vector control, Vector control, and PM sensorless
vector control, the following value is also written to RAM and EEPROM at the
same time.

* During torque control’®: Torque command value

+ During speed control / position control: Torque limit value

To change the frequency consecutively, be sure to write data to the inverter
RAM.

RYF

Instruction code execution request

Atthe ON edge of RYF, processing corresponding to the instruction codes set
to RWwz2, 10, 12, 14, 16, and 18 are executed. "1" is set in the instruction
code execution completed (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, or 18).

RY1A

Error reset request flag

When "1" is set in RY1A at an inverter fault, the inverter is reset, and then "0"
is set in the error status flag (RX1A).*5

RY1B

— (terminal NET X3 function)™

RY1C

— (terminal NET X4 function)™

RY1D

— (terminal NET X5 function)™

Functions assigned to Pr.187 to Pr.189 are activated.

RY1E

User defined cyclic communication input
writing request

When "1" is set in RY1E, data set in RWw4 to RWw17 are written to the
corresponding parameters that have the index numbers specified using
Pr.1320 to Pr.1329. While "1" is set in RY1E, the data is always updated. The
response time to write data is 100 ms at the most.

*1

*2
*3

*4
*5
*6

These signals are set in the initial setting. Using Pr.180 to Pr.183, input signals assigned to the device numbers can be changed. Some signals
are not controllable via network depending on the settings of Pr.338 and Pr.339. For details of Pr.180 to Pr.183, Pr.338, and Pr.339, refer to the

FR-E800 Instruction Manual (Function).

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

No signal is assigned in the initial setting. Use Pr.184 to Pr.189 to assign signals to RY8, RYA, RYB, and RY1B to RY1D.

For details, refer to the description of Pr.184 to Pr.189 (Input terminal function selection) in the FR-E800 Instruction Manual (Function).
While "1" is set in the frequency setting command (RYD), the set frequency (RWw1) is always applied.

Refer to page 287 for operation conditions of inverter reset.

Torque control cannot be performed with a PM motor.

M Input signals (from the inverter to the master module)
Input signals to the master module are as follows. (Output signals from the inverter)

Device No. Signal Description
RX0 Forward running (1) (;;r:\i;:zar:;?]?::rd running (during stop or reverse rotation)
RX1 Reverse running (1) gterslzrr;re]arzrr]i\i/r?ése running (during stop or forward rotation)
RX2 Running (terminal RUN function)’ The function assigned to Pr.190 is activated.
RX3 Up to frequency 2 SU signal
RX4 Overload warning 2 OL signal
RX5 — (terminal NET Y1 function) ™ The function assigned to Pr.193 is activated.
Frequency detection (terminal FU ) . . .
RX6 R The function assigned to Pr.191 is activated.
function)
RX7 Fault (terminal ABC function) The function assigned to Pr.192 is activated.
RX8 — (terminal NET Y2 function)™ The function assigned to Pr.194 is activated.
RX9 — (DOO function)™
RXA — (DO1 function)™® Functions assigned to Pr.313 to Pr.315 are activated.
RXB — (DO2 function)®
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Device No.

Signal

Description

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 for this signal. When "0" is set
in the monitor command (RYC), "0" is set for this signal.

After "1" is set in the frequency setting command / torque command (RYD),

RXD Frequency setting / torque command and the frequency setting / torque command is written to the RAM of the

completed (RAM) inverter, "1" is set for this signal. When "0" is set in the frequency setting
command / torque command (RYD), "0" is set for this signal.
After "1" is set in the frequency setting command / torque command (RYE),
Frequency setting / torque command and the frequency setting / torque command is written to the RAM and
RXE con‘j Ieteé’ (RAMQEEP‘;OM) EEPROM of the inverter, "1" is set for this signal. When "0" is set in the
P ’ frequency setting command / torque command (RYE), "0" is set for this
signal.
After "1" is set in the instruction code execution request (RYF) and the

RXE Instruction code execution completed processes corresponding to the instruction codes (RWw2, 10, 12, 14, 16 and

P 18) are executed, "1" is set for this signal. When "0" is set in the instruction
code execution request (RYF), "0" is set for this signal.

RX16 — (terminal NET Y3 function)

( )* Functions assigned to Pr.195 and Pr.196 are activated.

RX17 — (terminal NET Y4 function)

RXAA Error status flag V\/'her? an inverter error occurs (protective function is activated), "1" is set for
this signal.

When the inverter is ready for communication upon completion of initial
. setting after power-ON or a hardware reset, "1" is set for this signal.

RX1B Remote station ready . ) L . . .
When an inverter error occurs (protective function is activated), "0" is set in
this signal.

RX1C In-position 2 Y36 signal

RX1D During position command operation 2 PBSY signal

RX1E Home position return completed 2 ZP signal

RX1F Home position return failure™ ZA signal

*1  These signals are set in the initial setting. Using Pr.190 to Pr.192, output signals assigned to the device numbers can be changed.
For details of Pr.190 to Pr.192, refer to the FR-E800 Instruction Manual (Function).
*2  The signals are fixed. They cannot be changed using parameters.
*3  No signal is assigned in the initial setting. Use Pr.313 to Pr.315 to assign signals to RX9 to RXB.
For details, refer to the description of Pr.313 to Pr.315 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
*4  No signal is assigned in the initial setting. Use Pr.193 to Pr.196 to assign signals to RX5, RX8, RX16, and RX17.

For details, refer to the description of Pr.193 to Pr.196 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
@ Details of the remote register

B Remote register (from the master module to the inverter)
* Remote register description (when Pr.544 = "0, 1, 12, 14, or 18")

Device No. Signal Description
. Set the monitor code to be monitored (refer to page 42). When "1" is set in RYC, data of the
RWw0 Monitor code 1, 2 specified monitor item will be stored in RWr0 and RWr1.
Specify the set frequency or rotations per minute (machine speed). At this time, whether to
write to the RAM or EEPROM is decided with the RYD and RYE settings. After setting the set
RWw1 Set f “1x0 frequency in this register, set "1" in RYD or RYE to write the frequency. After writing of
et frequency 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.
Set an instruction code (refer to page 40) for an operation such as operation mode switching,
parameter read/write, error reference, and error clear. Set "1" in RYF to execute the
RWwW2 Link parameter extended corresponding instruction after completing the register setting. "1" is set in RXF after
setting / instruction code completing the execution of the instruction. The upper 8 bits are used for the link parameter
extended setting.
Example) When reading Pr.160, instruction code is H0200.
Set data for the instruction code set in RWw2 (when required).
RWw3 Data to be written Set "1" in RYF after setting RWw2 and this register. Set "0" when the write code is not
required.
RWw4 Monitor code 3
RWw3S Monitor code 4 Set the monitor code to be monitored. By setting "1" in RYC after setting, the specified monitor
RWw6 Monitor code 5 data is stored in RWr4 to RWr7.
RWw7 Monitor code 6
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Device No. Signal Description
Set the individual fault number of the fault history that you want to read. Fault records can be
RWW8 Fault history No read back to the tenth latest fault. (The value in the lower 8 bits is fixed to H00.)
' Upper 8 bits: HOO (latest fault) to HO9 (tenth latest fault)
When HOA to HFF is set to the lower 8 bits, "0" is returned.
s Set the PID action set point.
RWw9 PID set point ’ Setting range: 0 to 100.00%
* Input a value 100 times greater than the value to be set.
. Set the PID measured value. " . .
RWwA PID measured value™ Setting range: 0 to 100.00% For example, enter "10000" when setting 100.00%.
S . * For details of PID control, refer to the FR-E800
Set the PID deviation. Instruction Manual (Function).
RwwB PID deviation™ Setting range: -100.00% to
100.00%
When Pr.804 = "3 or 5" during torque control under Real sensorless vector control or Vector
control, torque command values can be specified. The value is written to the inverter either
Torque command value by RYD or RYE. The values in Pr.805 and Pr.806 are 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.
RWwC Set Pr.804 = "3 or 5" and Pr.810 Torque limit input method selection = "2" to specify the
torque limit value during speed control or position control under Real sensorless vector
Torque limit value C(_)ntrol, Vector control, or PM sensc_)rless vector control. The value is written to the ?nverter
either by RYD or RYE. The values in Pr.805 and Pr.806 are 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.
Set an instruction code (refer to page 40) for an operation such as operation mode switching,
RWw10, parameter read/write, error reference, and error clear. The instructions are executed in the
RWw12, Link parameter extended following order by setting "1" in RYF after completing the register setting: RWw2, 10, 12, 14,
RWw14, setting / instruction code 16, then 18. After completing the execution up to RWw18, "1" is set in RXF. Set HFFFF to
RWw16, disable an instruction by RWw10 to 18. (The instruction code of RWw2 is always executed.)
RWw18 The upper 8 bits are used for the 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
RWw15, Data to be written "1"in RYF after setting the instruction codes (RWw10, 12, 14, 16, and 18) and the
RWw17, corresponding register.
RWw19 Set "0" when the write data is not required.

*1

*2

*3

The display can be changed to rotations per minute (machine speed) using Pr.37 and Pr.53. For details, refer to the FR-E800 Instruction Manual
(Function).

When Pr.541 Frequency command sign selection = "1", the set frequency is a signed value. When the setting value is negative, the command
is the inverse from the start command.

Setting range: -327.68 to 327.67 Hz (-32768 to 32767), 0.01 Hz increments.

For the details, refer to page 30.

Validity depends on the Pr.128, Pr.609, and Pr.610 settings. For details, refer to the FR-E800 Instruction Manual (Function). If the data outside
the range is set, the previous setting is retained.

* Remote register description (when Pr.544 = "38")

Device No.

Signal Description

RWwO0

Set the monitor code to be monitored (refer to page 42). When "1" is set in RYC, data of the

Monitor code 1, 2 specified monitor item will be stored in RWr0 and RWr1.

RWw1

Specify the set frequency or rotations per minute (machine speed). At this time, whether to
write to the 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.

Set frequency”*2

RWw2

Set an instruction code (refer to page 40) for an operation such as operation mode switching,
parameter read/write, error reference, and error clear. 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. The upper 8 bits are used for the link parameter
extended setting.

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

Link parameter extended
setting / instruction code

RWw3

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

Data to be written
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Device No.

Signal

Description

User defined cyclic

Data setin RWw4 to RWw17 are written to the corresponding parameters that have the index
numbers specified using Pr.1320 to Pr.1329. When "20488 or 20489" is set in any of Pr.1320
to Pr.1329, the input value set in the corresponding register is invalid. While "1" is set in
RY1E, the data is always updated.

RWw4 to L If the same index number is specified in two or more of Pr.1320 to Pr.1329, the number set
communication input data . ) . . .
RWw17 ) in the parameter with the smallest parameter number is valid. The same number set in the
selection . " "
other parameters is regarded as "9999".
When a nonexistent index number or "9999" is set in Pr.1320 to Pr.1329, the data will be
ignored. When the referenced index number is set for 16-bit data, the upper 16-bit data will
be ignored.
*1  The display can be changed to rotations per minute (machine speed) using Pr.37 and Pr.53. For details, refer to the FR-E800 Instruction Manual
(Function).
*2  When Pr.541 Frequency command sign selection = "1", the set frequency is a signed value. When the setting value is negative, the command

is the inverse from the start command.
Setting range: -327.68 to 327.67 Hz (-32768 to 32767), 0.01 Hz increments.

For the details, refer to page 30.

B Remote register (from the inverter to the master module)
» Remote register description (when Pr.544 ="0, 1, 12, 14, or 18")

Device No. Signal Description
RWr0 First monitor value "2 When "1" is set in RYC, the monitor value is set to the lower 8 bits of the monitor code (RWw0).
Second monitor value When "0" is set tg the gpper 8 bitg of the monitor code (RWWO), the current outpu.t frequency
RWr1 ; “1*2 is set. When "1" is set in RYC while a value other than "0" is set to the upper 8 bits of the
(output frequency ) monitor code (RWw0), the monitor value is set to the upper 8 bits of the monitor code (RWwO0).
Lower 8 bits of RWr2.
Reply code 1 When "1" is set in RYD or RYE, the reply code for the frequency setting command (torque
RWr2 command / torque limit) is set. (Refer to page 40.)
Upper 8 bits of RWr2.
Reply code 2 When "1" is set in RYF, the reply code corresponding to the instruction code RWwz2 is set.
(Refer to page 40.)
RWr3 Data to be read In a normal reply, a replay code for the instruction code is set.
Rwr4 Third monitor value™'"
RWr5 Fourth monitor value "2 When "1" is set in RYC, the monitor value specified to the corresponding monitor code (RWw4
RWr6 Fifth monitor value™' ™ to RWw7) is stored.
RWr7 Sixth monitor value™*
The data of the fault record No. specified in RWw8 is stored in the lower 8 bits. The specified
RWr8 Fault record (fault data) fault record No. will be echoed back to the upper 8 bits.
Fault record (output . e .
RWr9 3 The output frequency of the fault history No. specified in RWw8 is stored.
frequency)
RWrA Fault record (output current) | The output current of the fault history No. specified in RWw8 is always stored.
RWrB Fault record (output voltage) | The output voltage of the fault history No. specified in RWw8 is always stored.
RWrC E;l;l; record (energization The energization time at the fault is always stored for the fault record No. specified in RWw8.
When "1" is setin RYF, the reply codes corresponding to the instruction code RWw10, 12, 14,
RWr10 to Reply code 16, and 18 are set. The value "0" is set for a normal reply, and a value other than "0" is set for
RWr19 faults with data, mode, and others. (Refer to page 40.)
Data to be read In a normal reply, a replay code for the instruction code is set.
*1  When the item displayed in frequency is selected, the Pr.37 and Pr.53 settings are invalid.

*2

Use Pr.290 to enable display of negative numbers during monitoring. For details, refer to the FR-E800 Instruction Manual (Function).
*3 The frequency is always displayed regardless of the settings in Pr.37 and Pr.53.

* Remote register description (when Pr.544 = "38")

Device No. Signal Description
RWr0 First monitor value 12 When "1" is setin RYC, the monitor value is set to the lower 8 bits of the monitor code (RWw0).
Second monitor value When "0"is set tg the gpper 8 bitg of the monitor code (RWWO), the current outpqt frequency
RWr1 ; “r0 is set. When "1" is set in RYC while a value other than "0" is set to the upper 8 bits of the
(output frequency " ) monitor code (RWwO0), the monitor value is set to the upper 8 bits of the monitor code (RWwO0).
Lower 8 bits of RWr2.
Reply code 1 When "1" is set in RYD or RYE, the reply code for the frequency setting command (torque
RWI2 command / torque limit) is set. (Refer to page 40.)
Upper 8 bits of RWr2.
Reply code 2 When "1" is set in RYF, the reply code corresponding to the instruction code RWwz2 is set.

(Refer to page 40.)
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Device No. Signal Description
RWr3 Data to be read In a normal reply, a replay code for the instruction code is set.
Data to which the index numbers are specified using Pr.1330 to Pr.1343 are always stored in
RWr4 to User defined cyclic the corresponding registers.
RWI1F communication output data | When a nonexistent index number or "9999" is set in Pr.1330 to Pr.1343, "0" is always stored.
selection When the referenced index number is set for 16-bit data, "0" is always stored in the upper 16-
bit data.

*1  When the item displayed in frequency is selected, the Pr.37 and Pr.53 settings are invalid.
*2  Use Pr.290 to enable display of negative numbers during monitoring. For details, refer to the FR-E800 Instruction Manual (Function).

* Reply code description
The reply to the instruction execution command is set in RWr2, 10, 12, 14, 16, and 18. After the frequency setting (RYD
or RYE) or execution of instruction code (RYF), check the reply code (RWr2) in the remote register.

Item Data Item Fault description Remarks
H0000 | Normal \',\lvf: r:‘sllﬂt a(:]r;/s;;l;?ttll;)n codes are executed
Parameter write is attempted when the
Reply code HO001 | Write mode fault inverter is not in the stop status in the Reply code to RWw10, 12, 14, 16, 18
Network operation mode.
HO0002 | Parameter selection fault Unregistered code is set.
HO003 | Setting range fault Set data exceeds the permissible range.
HOO Normal \',\lvf: r:‘sllﬂt a(:]r;/s;;l;?ttll;)n codes are executed
Parameter write is attempted when the
Reply code 11 HO1 Write mode fault inverter is not iq the stop status in the
Network operation mode.
Frequency command
HO3 (torque command / torque | The value outside the range is set.
limit) setting range error Reply code to RWr2
HOO Normal \l'\lvﬁ r:‘;lﬂt é:}r;s;::clztt.l;)n codes are executed
Parameter write is attempted when the
Reply code 2 HO1 Write mode fault inverter is not in the stop status in the
Network operation mode.
HO02 Parameter selection fault Unregistered code is set.
HO3 Setting range fault Set data exceeds the permissible range.

*1  The contents of the reply code 1 are changed when torque commands are given or the torque is limited. 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
. r rr rr r r r r r [ [ [ [ [ ]
Reply code2 Reply code to Reply code to
the torque command / the frequency
torque limit command
Reply code1
Example) When the torque command is out of the setting range, the data is H0030.
Bit15 Bit0
[oJofJoJoJofJofJoJofJofJo[1]tfJofoJoT]o]
Reply code to

H Instruction code

the torque command

Set instruction codes using the remote register (RWw). (Refer to page 37.)
The definition read by the instruction code is stored in the remote register (RWr). (Refer to page 39.)

Item Re?d/ Lt T ] Data description

write code
HO000: Network operation

Read |H7B HO0001: External operation, External JOG operation

. H0002: PU operation, External/PU combined operation 1 or 2, PUJOG operation
Operation mode -

HO0000: Network operation

Write | HFB HO001: External operation
H0002: PU operation (when Pr.79 = "6")
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Read/ | Instruction

Item . Data description
write code
Output frequency / HOO000 to HFFFF ) )
rotations per minute Read |H6F Output frequency in 0.01 Hz increments
) “1%0 (The display can be changed to the rotations per minute (machine speed) using
(machine speed) Pr.37 and Pr.53. Refer to the FR-E800 Instruction Manual (Function).)
HO0000 to HFFFF
Output current Read | H70 Output current (hexadecimal) in 0.01 A increments
HO0000 to HFFFF
Output voltage Read | H71 Output voltage (hexadecimal) in 0.1 V increments
Special monitor 2 Read |H72 HO0000 to HFFFF: Monitor data selected in the instruction code HF3
Special monitor Read |HT73 HO1 to HFF: Monitor selection data
selection No. Write | HF3™3 Refer to the monitor code description on page 42.
Monitor H0000 to HFFFF: Two fault records per code
For data codes and details of fault records, refer to the FR-E800 Instruction Manual
(Maintenance).
For instruction code H74,
£13 b8 b7 read data H30A0
H74| Second latest fault | Latest fault |
15 b8 b7 b
Fault record Read |H74to H78 H75| Fourth latest fault | Third latest fault | 0|0|1|1|0|0|O|0|1|O|1|O|O|0|O|O
H76| Sixth latest fault | Fifth latest fault | Second latestfault  Latest fault
(H30) (HAO)
H77| Eighth latest fault | Seventh latest fault|
Second latest fault ...... THT
H78| Tenth latest fault | Ninth latest fault | Latest fault ...... OPT
Set frequency (RAM) H6D Read the set frequency or rotations per minute (machine speed) from the RAM or
EEPROM. HO000 to HE678: Set frequency in 0.01 Hz increments
Read (The display can be changed to the rotations per minute (machine speed) usin
Set frequency (EEPROM) H6E pay 9 P P 9

Pr.37 and Pr.53. Refer to the FR-E800 Instruction Manual (Function).)

. Write the set frequency or rotations per minute (machine speed) into the RAM or
Set frequency (RAM) 4 HED EEPROM. HO000 to HE678 (0 to 590.00 Hz): Frequency in 0.01 Hz increments.
Write (The display can be changed to the rotations per minute (machine speed) using

Pr.37 and Pr.53. Refer to the FR-E800 Instruction Manual (Function).)
HEE To change the set frequency consecutively, write data to the RAM of the inverter.
(Instruction code: HED)

Set frequency (RAM and
EEPROM)™“

Read |H00toH63 |* Refer to the instruction codes in the FR-E800 Instruction Manual (Function) and
write and/or read parameter values as required. Writing to Pr.77 and Pr.79 is
disabled. When setting Pr.100 and later, set the link parameter extended setting.

» Set 65520 (HFFFO) as a parameter value "8888" and 65535 (HFFFF) as "9999".

» When changing the parameter values frequently, set "1" in Pr.342 to write them
to the RAM. (For the details, refer to page 282.)

Parameter

Write | H80 to HE3

Fault history clear Write |HF4 H9696: Fault history is cleared.

All parameters return to initial values. Whether to clear communication parameters
or not can be selected according to the data.
» Parameter clear

H9696: Communication parameters are cleared.

H5A5A"®: Communication parameters are not cleared.
* All parameter clear

Parameter clear / All parameter Write |HFC H9966: Communication parameters are cleared.

clear .
H55AA™: Communication parameters are not cleared.

For the details of whether or not to clear parameters, refer to the FR-E800
Instruction Manual (Function). When clear is performed with H9696 or H9966,
communication related parameter settings also return to the initial values. When
resuming the operation, set the parameters again. Performing a clear will clear the
instruction code HEC, HF3, and HFF settings.

Inverter reset Write |HFD H9696: Resets the inverter.

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
with the link parameter extended setting = "9").

Second parameter changing® HOO: Frequency””

Write |HEC HO1: Parameter-set analog value
HO02: Analog value input from terminal
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*1  When "100" is set in Pr.52 Operation panel main monitor selection, the frequency setting value is monitored during a stop, and the output
frequency is monitored during running.

*2  Use Pr.290 to enable display of negative numbers during monitoring. For details, refer to the FR-E800 Instruction Manual (Function).

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

*4  Setting from the remote register (RWw1) is also available.

*5  Turning OFF the power supply while clearing parameters with H5A5A or H55AA returns the communication parameter settings to the initial
settings.

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

*7  The gain frequency can be also written using Pr.125 (instruction code: H99) or Pr.126 (instruction code: H9A).

«*® NOTE

* When a 32-bit parameter setting or monitor item is read and the value to be read exceeds HFFFF, HFFFF is returned.

B Monitor code
Various data of the inverter can be monitored by setting the special monitor selection No. of the instruction code and setting
the monitor code in the remote registers, RWw0 and Rww4 to 7.
» Use the monitor code (RWwO) to set the first monitor value (RWr0) in the lower 8 bits, and the second monitor value (RWr1)
in the upper 8 bits.
(Example) The monitor code (RWwO) will be HO602 to set the output current as the first monitor value (RWr0) and set the
running speed as the second monitor value (RWr1).
* The values for the monitor code 3 (RWw4) to the monitor code 6 (RWw7) can be selected.

Monitor code Second monitor (upper 8 bits) First monitor and thirq—sixth monitor Unit
(lower 8 bits)

HO0O0 Output frequency None (monitor value fixed to "0") 0.01 Hz

HO1 Output frequency 0.01 Hz

HO02 Output current 0.01A

HO03 Output voltage 0.1V

«*® NOTE

* The monitor codes from HO1 onwards and their contents are the same as those of the RS-485 communication dedicated
monitor. For details of the monitor codes or monitor items, refer to the monitor display section in the FR-E800 Instruction
Manual (Function).

* When the item displayed in frequency is selected in the remote registers, RWwO0 and RWw4 to RWw?7, the Pr.37 and Pr.53
settings are invalid.

4 Communication speed and full-duplex/half-duplex selection (Pr.1426)

Use Pr.1426 Link speed and duplex mode selection to set the communication speed and the full-duplex or half-duplex
system. If the operation is not performed properly in the initial setting (Pr.1426 = "0"), set Pr.1426 according to the
specifications of the connected device.

Communication | Full-duplex/half-

Pr.1426 setting Remarks
speed duplex system
The communication speed and the communication mode (half-duplex/full-
N Automatic Automatic duplex) are automatically negotiated to ensure the optimum setting. To set
0 (initial value) - - . - o S . )
negotiation negotiation automatic negotiation, auto negotiation setting is required also in the master

station.

1 100 Mbps Full duplex —

2 100 Mbps Half duplex —

3 10 Mbps Full duplex o o
The communication speed is fixed at 100 Mbps. Do not set 10 Mbps.

4 10 Mbps Half duplex
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@ IP filtering function (Ethernet) (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
setting range for IP address of connectable network devices 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] Pr.1442 Pr.1443 Pr.1444 Pr.1445
IP filter address (Ethernet) | 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 i parameters.

Pr.1446  Pr.i447  Pr.1448
999 | 3 | 150 |

IP filter address range specification ‘ ‘
(Ethernet)

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

[Setting example 2]
Pr.1442 Pr.1443 Pr.1444 Pr.1445

IP filter address (Ethernet) | 192 168 2 | 100 |

A
The range is between I
the values set in both
parameters.

v
Pr.1446 Pr.1447 Pr.1448
IP filter address range specification
(Ethernet) ‘ ‘ 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 "9999 (initial value)" is set in Pr.1446 to Pr.1448, the range is invalid.

/N\CAUTION

» The IP filtering function (Ethernet) (Pr.1442 to Pr.1448) is provided as a means to prevent unauthorized access, DoS
attacks, computer viruses, or other cyberattacks from external devices, but the function does not prevent such access
completely. In order to protect the inverter and the system against unauthorized access by external systems, take
additional security measures. We shall have no responsibility or liability for any problems involving inverter trouble and
system trouble by DoS attacks, unauthorized access, computer viruses, and other cyberattacks. The following are
examples of measures to prevent them.

- 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.)

@ User defined cyclic communication data selection (Pr.1320 to Pr.1343,
Pr.1389 to Pr.1398)

» To enable the user defined cyclic communication data selection, set Pr.544 = "38".
» Users can select communication data using Pr.1320 to Pr.1329 User Defined Cyclic Communication Input 1 to 10
Mapping and Pr.1330 to Pr.1343 User Defined Cyclic Communication Output 1 to 14 Mapping.
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* In Pr.1389 to Pr.1398, specify the subindices to which the index numbers are specified using Pr.1320 to Pr.1339.

Input data selection (from the master module to the Output data selection (from the inverter to the master
Data No. inverter) module)

Index specification Sub index specification Index specification Sub index specification
1 Pr.1320 Pr.1389 (lower 8 bits) Pr.1330 Pr.1394 (lower 8 bits)
2 Pr.1321 Pr.1389 (upper 8 bits) Pr.1331 Pr.1394 (upper 8 bits)
3 Pr.1322 Pr.1390 (lower 8 bits) Pr.1332 Pr.1395 (lower 8 bits)
4 Pr.1323 Pr.1390 (upper 8 bits) Pr.1333 Pr.1395 (upper 8 bits)
5 Pr.1324 Pr.1391 (lower 8 bits) Pr.1334 Pr.1396 (lower 8 bits)
6 Pr.1325 Pr.1391 (upper 8 bits) Pr.1335 Pr.1396 (upper 8 bits)
7 Pr.1326 Pr.1392 (lower 8 bits) Pr.1336 Pr.1397 (lower 8 bits)
8 Pr.1327 Pr.1392 (upper 8 bits) Pr.1337 Pr.1397 (upper 8 bits)
9 Pr.1328 Pr.1393 (lower 8 bits) Pr.1338 Pr.1398 (lower 8 bits)
10 Pr.1329 Pr.1393 (upper 8 bits) Pr.1339 Pr.1398 (upper 8 bits)
11 — — Pr.1340
12 — — Pr.1341 )

Fixed to "0"

13 — — Pr.1342
14 — — Pr.1343

» The following tables describe the index numbers of inverter parameters (read/write), monitor data (read), inverter control
parameters (read), and CiA402 drive profile (read/write).
* Inverter parameters

Index Sub index Read/write Remarks
12288 to 13787 ) ' . .
(H3000 to H35DB) 0,1 Read/write The inverter parameter number + 12288 (H3000) is the index number.
« Calibration parameters
Index Sub index Name Description
0 Data CO (Pr.900)
13188 (H3384
3108 (H5SEh 1 Sub Data —
0 Data C1 (Pr.901)
13189 (H
5199 (H3359) 1 Sub Data _
0 Data C2 (Pr.902)
13190 (H3386
( : 1 Sub Data C3 (Pr.902)
0 Data 125 (Pr.903)
13191 (H3387
( : 1 Sub Data C4 (Pr.903)
0 Data C5 (Pr.904)
13192 (H3388
( ) 1 Sub Data C6 (Pr.904)
0 Data 126 (Pr.905)
13193 (H3389
( ) 1 Sub Data C7 (Pr.905)
13205 (H3395)"" 0 Data C12 (Pr.917)
( : 1 Sub Data C13 (Pr.917)
13206 (H3396)" 0 Data C14 (Pr.918)
( : 1 Sub Data C15 (Pr.918)
13207 (H3397)" 0 Data C16 (Pr.919)
( : 1 Sub Data C17 (Pr.919)
13208 (H3398)" 0 Data C18 (Pr.920)
( : 1 Sub Data C19 (Pr.920)
D Pr.932
13220 (H33A4) 0 ata C38 (Pr.932)
1 Sub Data C39 (Pr.932)
D 40 (Pr.
13221 (H33A5) 0 ata C40 (Pr.933)
1 Sub Data C41 (Pr.933)
D 42 (Pr.934
13222 (H33A6) 0 ata C42 (Pr.934)
1 Sub Data C43 (Pr.934)
D 44 (Pr.
13223 (H33A7) 0 ata C44 (Pr.935)
1 Sub Data C45 (Pr.935)

*1  Available only when the FR-E8AXY is installed.
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For the numbers and names of inverter parameters, refer to the parameter list of the Instruction Manual (Function).

«"® NOTE

« Set 65520 (HFFFO) as a parameter value "8888" and 65535 (HFFFF) as "9999".
* When parameter write is performed, data are written to RAM.

* Monitor data

Index Sub index Read/write Remarks
16384 to 16483 . . .
(H4000 to H4063) 0 Read The monitor code + 16384 (H4000) is the index number.

For details of the monitor codes and monitor items, refer to the description of Pr.52 in the Instruction Manual (Function).

«*® NOTE

« Display of negative numbers during monitoring set in Pr.290 Monitor negative output selection is disabled.
« The display can be changed from the frequency to rotations per minute (machine speed) using Pr.53. When the machine
speed is displayed, the value is incremented by one.

* Inverter control parameter

Index Sub index Name Read/write Remarks
20488 (H5008) 0 Inverter status (extended)*1 Read Refer to page 46.
20489 (H5009) 0 Inverter status ' Read Refer to page 46.
20981 (H51F5) 0 Fault record 1 Read
20982 (H51F6) 0 Fault record 2 Read
20983 (H51F7) 0 Fault record 3 Read Being 2 bytes in length, the data is
20984 (H51F8) 0 Fault record 4 Read stored as HOOoo.
20985 (H51F9) 0 Fault record 5 Read Refer to the lowest 1 byte for the error
20986 (H51FA) 0 Fault record 6 Read code. (For details on error codes, refer
20987 (H51FB) 0 Fault record 7 Read to the list of fault displays in the
20988 (H51FC) 0 Fault record 8 Read Instruction Manual (Maintenance).)
20989 (H51FD) 0 Fault record 9 Read
20990 (H51FE) 0 Fault record 10 Read
20992 (H5200)2 0 Safety input status Read Refer to page 46.

*1  When "20488 or 20489" is set in any of Pr.1320 to Pr.1329, the input value set in the corresponding register is invalid.
*2  Available for the Ethernet model only.
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* Inverter status, inverter status (extended)

Inverter status Inverter status (extended)
Bit Definition Bit Definition
0 RUN (Inverter running)" 0 NET Y1 (0)"!
1 During forward rotation 1 NET Y2 (0)"
2 During reverse rotation 2 NET Y3 (0)"
3 Up to frequency 3 NET Y4 (0)"
4 Overload warning 4 0
5 0 5 0
6 FU (Output frequency detection) 6 0
7 ABC (Fault)™ 7 0
8 ABC2 (0)" 8 0
9 Safety monitor output 2 9 0
10 0 10 0
11 0 11 0
12 0 12 0
13 0 13 0
14 0 14 0
15 Fault occurrence 15 0

*1  The signal within parentheses ( ) is assigned in the initial status. The function changes depending on the setting of Pr.190 to Pr.197 (Output
terminal function selection).
For details, refer to the description of Pr.190 to Pr.197 (Output terminal function selection) in the Instruction Manual (Function).

» Safety input status

Bit Definition
0 0: Terminal S1 ON
1: Terminal S1 OFF (output shutoff)
1 0: Terminal S2 ON
1: Terminal S2 OFF (output shutoff)
2t0 15 0
» CiA402 drive profile
Sub o .
Index index Name Description Read/write Data type
Error number
The error code of the latest fault that occurred after power-ON or an
inverter reset is returned.
When no fault occurs, no error is returned.
24639 0 Error code Wheq the fault history is cleared during occurrence of a fault, no Read Unsigned16
(H603F) error is returned.
The upper eight bits are fixed to FF, and the lower eight bits
represent the error code. (HFFXX: "XX" represents the error code.)
(For details on error codes, refer to the list of fault displays in the
Instruction Manual (Maintenance).)
Output frequency (r/min)”!
24643 0 vl velocity demand The put_put frequency is read in r/min. Read Integer16
(H6043) Monitoring range: -32768 (H8000) to 32767 (H7FFF)
When Pr.81 = "9999", the number of motor poles is regarded as 4.
Operation speed (r/min)*1
24644 0 vl velocity actual The operation speed is read in r/min. Read Integer16
(H6044) value Monitoring range: -32768 (H8000) to 32767 (H7FFF)
When Pr.81 = "9999", the number of motor poles is regarded as 4.
(2:2320) 0 Modes of operation | Control mode: -1 (vendor specific operation mode) (fixed) Read/write Integer8
24673 Modes of operation . - . ]
(H6061) 0 display Current control mode: -1 (vendor specific operation mode) (fixed) | Read Integer8
24674 0 Position demand Position command (pulse) Read Inteqera2
(H6062) value The position command before the electronic gear operation is read. 9
24675 Position actual Current position (pulse)
(H6063) 0 internal value The current position after the electronic gear operation is read. Read Integer32
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Index ir?:gx Name Description Read/write Data type

24676 Position actual Current position (pulse)

(H6064) value The current position before the electronic gear operation is read. Read Integer32

Target torque (%)

Set Pr.805 Torque command value (RAM).
Setting range: 600% to 1400%

0 Target torque When the value is set in 0.1 increments, the first decimal place is | Read/write Integer16
rounded off. However, when Pr.804 Torque command source
selection ="5 or 6", the data can be read/written in increments of
0.1.

24689
(H6071)

24692 Torque demand value (%)

(H6074) 0 Torque demand The torque command is read. Read Integer16

24695 Torque actual value (%)

(H6077) 0 Torque actual value The motor torque is read. Read Integer16

Target position (pulse)

Set the target position in the direct command mode.
24698 - Initial value: 0 .
(Heo7A) | © Target position Setting range: -2147483647 to 2147483647 Read/write | Integer32
(For the direct command mode, refer to the FR-E800 Instruction

Manual (Function).)

Maximum profile speed (r/min)
0 Max profile velocity | Set Pr.18 High speed maximum frequency in r/min. Read/write Unsigned32
Setting range: 0 to 590 Hz

24703
(HB07F)

Profile speed (r/min)

Set the maximum speed in the direct command mode.
24705 ) . Initial value: 0 . .
(H6081) 0 Profile velocity Setting range: 0 to (120 x 590 Hz / Pr.81) Read/write Unsigned32
(For the direct command mode, refer to the FR-E800 Instruction

Manual (Function).)

Acceleration time constant (ms)

<Position control>

Set the acceleration time in the direct command mode.

Initial value: 5000

Setting range: 10 to 360000

The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)

0 Profile acceleration | (For the direct command mode, refer to the FR-E800 Instruction Read/write | Unsigned32
Manual (Function).)

<Other than position control>

Set Pr.7 Acceleration time in ms.

Setting range: 0 to 3600 s

The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded
off when Pr.21 = "1".

24707
(H6083)

Deceleration time constant (ms)

<Position control>

Set the deceleration time in the direct command mode.

Initial value: 5000

Setting range: 10 to 360000

The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)

0 Profile deceleration | (For the direct command mode, refer to the FR-E800 Instruction Read/write | Unsigned32
Manual (Function).)

<Other than position control>

Set Pr.8 Deceleration time in ms.

Setting range: 0 to 3600 s

The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded
off when Pr.21 ="1".

24708
(H6084)

Position encoder . . . .
— . Encoder resolution (machine side / motor side) — —
resolution

Highest sub-index
24719 supported

(H608F) Encoder Encoder resolution
1 Set Pr.369 Number of encoder pulses. Read/write Unsigned32

increments Setting range: 2 to 4096
2 Motor revolutions Motor speed (rev): HO0000001 (fixed) Read/write | Unsigned32

Maximum value of subindex: HO2 (fixed) Read Unsigned8
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Index ir?:;)x Name Description Read/write Data type
— Gear ratio Gear ratio — —
0 Highest sub-index |+ imum value of subindex: HO2 (fixed) Read Unsigned8
supported
Motor shaft revolutions 2
24721 1 Motor revolutions Set Pr.420 Command pulse scaling factor numerator Read/write Unsigned32
(H6091) (electronic gear numerator).
Setting range: 1 to 32767
Drive shaft revolutions 2
2 Shaft revolutions Set Pr.421 Command pulse multiplication denominator Read/write Unsigned32
(electronic gear denominator).
Setting range: 1 to 32767
Home position return method
24798 Set the home position return method in the direct command
(HB098) 0 Homing method mode.”3 Read/write | Integer8
(For the direct command mode and the home position return
method, refer to the FR-E800 Instruction Manual (Function).)
— Homing speeds Home position return speed — —
0 Highest sub-index |+ imum value of subindex: HO1 (fixed) Read Unsigned8
supported
24729 Motor speed during home position returning (r/min)
(H6099) Set the home position return speed in the direct command mode.
Speed during Initial value: 120 x 2 Hz / Pr.81 . .
! search for switch Setting range: 0 to (120 x 400 Hz / Pr.81) Read/write | Unsigned32
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
Home position return acceleration/deceleration time (ms)
Set the home position return acceleration/deceleration time in the
direct command mode.
. Initial value: 5000
(ngggA) 0 :c(;)crz:g?ation Setting range: 10 to 360000 Read/write | Unsigned32
The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
24820 Following error Droop pulse (pulse)
(H60F4) 0 actual value The droop pulse before the electronic gear operation is read. Read Integer32
" *1
24826 0 Control effort Spee_d command after p03|t.|on loop Read Integer32
(H60FA) The ideal speed command is read.
24828 0 Position demand Position command (pulse) Read Inteqera2
(HB0FC) internal value The position command after the electronic gear operation is read. 9
25858 0 Supported drive Supported control mode: HO0010000 (vendor specific operation Read Unsigned32
(H6502) modes mode)
*1  The value is displayed and set in r/min regardless of the settings in Pr.53.
The frequency is converted to the rotation speed for reading, and the setting value is converted to the frequency for writing.
*2  When parameter write is performed, data are written to RAM.
*3 The following table shows home position return methods corresponding to the Index H6098 setting values.
H6098 setting Home position return method
-3 Data set type
-4 Stopper type (home position return direction: position pulse increasing direction)
-5 (initial value) Ignoring the home position (servo ON position as the home position)
-7 Count type with front end reference (home position return direction: position pulse increasing direction)
-36 Stopper type (home position return direction: position pulse decreasing direction)
-39 Count type with front end reference (home position return direction: position pulse decreasing direction)
-65 Stopper type (home position return direction: start command direction)
-66 Count type with front end reference (home position return direction: start command direction)

«*® NOTE

* The command interface in the Network operation mode is determined by the Pr.550 NET mode operation command source
selection setting. (Refer to the FR-E800 Instruction Manual (Function).)
» When the data is read, the value is displayed with a sign regardless of the Pr.290 Monitor negative output selection setting.
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H Setting example
» The following table shows example settings when user defined cyclic communication data are selected (when Pr.544 =
"38"). When "1" is set in RY(n+1)E (writing request for user defined cyclic communication input data), data in RWwn+4 and
RWwn+6 are written to the specified inverter parameters in the RAM. (The response time to write the data is 100 ms at the
most.)

Applicable device
No.

Pr. Name Setting example Description

User Defined Cyclic P.7 Acceleration time

1320 slzr::;:;watlon Input 1 12295 (H3007) 7 (H0007) + 12288 (H3000) RWwn+4

User Defined Cyclic Pr.8 Deceleration time
1321 ;In(;:l;?:;lcatlon Input 2 12296 (H3008) 8 (H0008) + 12288 (H3000) RWwn+6

User Defined Cyclic P.7 Acceleration time

1330 ::nzr';l:il:;lcatlon Output 1 12295 (H3007) 7 (H0007) + 12288 (H3000) RWrn+4

User Defined Cyclic Pr.8 Deceleration time
1331 Communication Output 2 12296 (H3008) 8 (H0008) + 12288 (H3000) RWrn+6

Mapping
User Defl.ned. Cyclic Monitored output current

1332 Communication Output 3 16386 (H4002) 2 (H0002) + 16384 (H4000) RWrn+8
Mapping
User Defined Cyclic . .

1333 Communication Output 4 12543 (H30FF) ;?f:o'b'f;:??q"z‘zztgt(‘ﬁzgc')%';'ay RWrn+A
Mapping
User Defined Cyclic

1334 Communication Output 5 20981 (H51F5) Fault record 1 RWrn+C
Mapping

€ Torque command / torque limit by CC-Link IE TSN

Torque commands can be given or the torque can be limited by CC-Link IE TSN communication 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.)

Initial Setting

Pr. Name Description
value range

0 Torque command given by analog input via terminal 4
Torque command / torque limit by CC-Link IE TSN

1 » Torque command / torque limit (-400% to 400%) by the parameter setting

(Pr.805 or Pr.806) 12

Torque command / torque limit by CC-Link IE TSN
» Torque command / torque limit (-400% to 400%) by the parameter setting

3 (Pr.805 or Pr.806) 12
« Setting is available using the remote register RWw1 or RWwC (-400% to

804 Torque command source 0 400%).*2

selection 4 Torque command given by 16-bit digital input (FR-A8AX)

Torque command / torque limit by CC-Link IE TSN
» Torque command / torque limit (-327.68% to 327.67%) by the parameter

5 setting (Pr.805 or Pr.806) 12
« Setting is available using the remote register RWw1 or RWwC (-327.68% to
327.67%).2
Torque command / torque limit by CC-Link IE TSN
6 » Torque command / torque limit (-327.68% to 327.67%) by the parameter
setting (Pr.805 or Pr.806) "2
o 0 Internal torque limit (torque limited by parameter settings)
810 :;':;ﬁ)::mlt input method 0 1 External torque limit (torque limited by terminal 4)
2 Internal torque limit 2 (torque limited by CC-Link IE TSN)

*1  The value can also be set using the operation panel.
*2  When a negative value is set as the torque limit, the torque is limited by the absolute value.
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H List of /0 devices whose function is changed according to the control method

5 Real sensorless vector control / Vector control / PM sensorless vector
. VIF control / Advanced magnetic flux
1/0 device control
vector control — 3
Speed control / position control Torque control
. Frequency setting / torque limit
RYD Frequency setting command (RAM) command (RAM) Torque command (RAM)
Frequency setting command (RAM, Frequency setting / torque limit
RYE EEPROM) command (RAM, EEPROM) Torque command (RAM, EEPROM)
. . Frequency setting / torque limit .
RXD Frequency setting completion (RAM) completion (RAM) Torque command completion (RAM)
RXE Frequency setting completion (RAM, Frequency setting / torque limit Torque command completion (RAM,
EEPROM) completion (RAM, EEPROM) EEPROM)
RWw1 Set frequency Set frequency —
RWwC — Torque limit 12 Torque command””

*1  SetPr.804 ="3 or 5".
*2  SetPr.810 ="2".
*3  Torque control cannot be performed with a PM motor.

B Torque command setting method and the parameter for speed limit

Parameter for speed

Pr.804 setting Torque command setting method (any one of the following) limit

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

3,5 » Set HO8 in the link parameter extended setting, the instruction code H85 and H86 in RWwn+2,
the torque command value in RWwn+3, and "1" in RYF. (Writing in Pr.805 or Pr.806)
16 Set HO8 in the link parameter extended setting, the instru.ct.ion.code H85 and H86 in RWwn+2, the Pr.807
’ torque command value in RWwn+3, and "1" in RYF. (Writing in Pr.805 or Pr.806)
0,4 Torque command cannot be given by CC-Link IE TSN.

B Torque limit setting method

Pr.804 setting | Pr.810 setting Torque limit setting method (any one of the following)
+ Set the torque limit value in RWwn+C, and "1" in RYD or RYE.
3,5 » Set HO8 in the link parameter extended setting, the instruction code H85 and H86 in RWwn+2, the torque

2 limit value in RWwn+3, and "1" in RYF. (Writing in Pr.805 or Pr.806)

Set HO8 in the link parameter extended setting, the instruction code H85 and H86 in RWwn+2, the torque

limit value in RWwn+3, and "1" in RYF. (Writing in Pr.805 or Pr.806)

H Relationship between the Pr.804 setting, the setting range, and the actual torque command /
torque limit (when setting is made from CC-Link IE TSN communication)

1,6

Pr.804 setting
1,3

Actual torque command
-400 to 400%

Actual torque limit
0 to 400%

Setting range
600 to 1400 (1% increments)
-32768 to 32767 (two's
complement)”’

5,6 -327.68 to 327.67% 0 to 327.67%

*1  The torque limit setting is defined as an absolute value.

€ Programming examples
The following explains the programming examples for controlling the inverter with sequence programs.

Item Sample program GG
page
Reading the inverter status Reading the inverter status from the buffer memory of the master station | 53
Setting the operation mode Selecting the Network operation mode 53
Setting the operation commands Commanding the forward rotation and middle speed signals 54
Setting the monitoring function Monitoring the output frequency 54
Reading a parameter value Reading the value of Pr.7 Acceleration time 54
Writing a parameter value Setting 3.0 seconds in Pr.7 Acceleration time 55
Frequency setting (speed setting) | Setting to 50.00 Hz 55
Reading the fault records Reading the inverter faults 56
Inverter reset Resetting the inverter when an inverter error occurs 57
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» System configuration for programming example

PLC
Power CPU Master station| Input unit Output unit
supply ROACPU RJ71GN11-T2 RX10 RY10R2
R61P (X/Y0O0 to 1F) | (X20 to X2F) | (Y30 to Y3F)
[ [
X20 Y30
Station 1 Inverter Station 2 Inverter
» Setting network parameters of the master station
In the programming example, network parameters are set as follows.
Item Setting condition
Station type CC-Link IE TSN (master station)
Start /0 0000
Network number setting 1
Quantity 2
Network configuration Refer to the following.
Refresh setting Refer to the following.
» Network configuration (assignment method: start/end)
Setting condition
Item
Module 1 Module 2
Station number 1 2
Station type Remote station Remote station
i Start | 0000 0020
RX/RY setting
End 001F 003F
) Start | 0000 0020
RWw/RWr setting
End 001F 003F
Regerved station / error invalid No setting No setting
station
» Refresh settings (assignment method: start/end)
Link side Master side
Device name Start End Device name Start End
SB 0000 013F SB 0000 013F
S 0000 013F SW 0000 013F
RX 0000 003F X 1000 103F
RY 0000 003F Y 1000 103F
RwWr 0000 003F W 000000 00003F
RWw 0000 003F W 000100 00013F
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B Schematic diagrams of remote I/O and remote register devices
* Remote I/0O (RX and RY) transmitted between the programmable controller CPU and remote stations

Remote station

Programmable controller CPU (Station 1)
X101F to X1000| RX1F to RX00
X103F to X1020| 4

E Remote station
Y101F to Y1000 %—!— (Station 2)

Y103F to Y1020

* Remote register areas (RWw and RWr) transmitted between the programmable controller CPU and the remote stations

Programmable controller CPU Remote station

WO3E R
WO3F

RWHE
RWIF

S Eorwr T ' (Station 1)

! Forwriting | ceeemcemieoos .
| oo |
; Lwior |
E W11E RWWIE | !
' W11F RWw1F !
Wi =
e |
| e RWrE ||
: A RWriF ]!
E Remote station

! For reading (Station 2)

1 wooo )+ | | roootooommmeeeee- :
;[ woo1 ;
! r !
i WO1E : !
: WO1F RWWIE | !
: W020 RWw1F__ | !
; [ woat !
: ; :
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B Programming example for reading the inverter status
The following program turns ON the signal Y00 of the output unit when the station 1 inverter starts running.

SB49 SW0B0.0

0 —F ¥ (Mo Check the data link status of the station 1
MO X1002
3t f} (30 Turn on the output unit (Y00)
Inverter running (RX02)
6 {END

X101F X1000
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[ofofofofofofofofofofofofofofa]0]

Remote input

One [ [RX1F to RX00
station

[Inverter status]
b31b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19b18 b17 b16
loloJofofofofofofofofofooo]o]0]
k_Y—/

[Inverter status]

Inverter status

b0 : Forward running b7 : Fault (ABC)*1
b1 : Reverse running b8 : —(NET Y2)*1
b2 : Running (RUN)*1 b9 : —(DO0)*1

b3 : Up to frequency b10 : —(DO1)*1
b4 : Overload warning b11:—(DO2)*1
b5 : —(NET Y1)*1 b22 : — (NET Y3)*1
b6 : Frequency detection (FU)*1 b23 : — (NET Y4)*1

*1  These signals are assigned in the initial status. Use Pr.190 to Pr.196 and Pr.313 to Pr.315 (Output terminal function selection) to change the
output signals.

B Programming example for setting the operation mode
The following explains a program to write various data to the inverter.
The following program changes the operation mode of the station 1 inverter to network operation.
» Operation mode write code: HFB (hexadecimal)
» Network operation set data: HO000 (hexadecimal) (Refer to page 40.)
» The reply code to the instruction code execution is set in D2. (Refer to page 40 for the reply code (RWr10).)

SB49 SW0B0.0

0 —HHF—F (M0 ) Check the data link status of the station 1
MO  X20

3} I | {PLS M300 H
M300

7} [ SET M301 H
M301 X100F

9 H——F [ MOV HOFBW110 H

Write operation mode write code (HFB)
to RWw10 and set data (HO000) to RWw11.

[ MOV HO W111 H

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

[ RST M301

[ SET M302 H

M3,02 X1,0,0F r Read reply code (RWr10) to D2 when the instruction
18 | 1 L MOV W10 D2 ]_ code execution completion (RXOF) turns on.
{ RST Y100F}H Turn off the instruction code execution
request (RYOF)
{RST M302 H
24 {END H
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B Programming example for setting the operation commands
The following program gives a forward rotation command and middle-speed operation command to the station 1 inverter.

[ofofofofofofofofofofofo[*]ofof1]

|

|
[Run commandh J

SB49 SW0B0.0
0 HF—F (MO0 ) Check the data link status of the station 1

MO  X20
3} { | (Y1000 Forward rotation command (RY00)

(Y1003 Middle speed operation command (RY03)
7 {END H
Y101F Y1000
b15 b7 b0

RYAF to RY00 | | One station

1: ON
Middle speed Forward rotation 0: OFF
b31 b23 b16
[ofoJoJofofofofofofofofofofo]o]o]
\—Y—)
[Run command]

Run command

b0 : Forward rotation command b8 : —(NET X1)*1

b1 : Reverse rotation command b9 : Output stop (MRS)*1

b2 : High-speed operation command (RH)*1 b10 : — (NET X2)*1

b3 : Middle-speed operation command (RM)*1 b11 : — (RES)*1

b4 : Low-speed operation command (RL)*1 b27 : — (NET X3)*1

b5 : JOG operation selection 2 b28 : — (NET X4)*1

b6 : Second function selection b29 : — (NET X5)*1

b7 : Current input selection

*1  These signals are assigned in the initial status. Use Pr.180 to Pr.189 (Input terminal function selection) to change the input signals. Some

signals are not controllable by a command from the programmable controller depending on the setting. (For details, refer to the Instruction Manual
(Function).)

B Programming 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 the station 1 inverter to output to D1.
Output frequency read code: HO001 (hexadecimal)

For the monitor codes, refer to page 42.

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

SB49 SW0B0.0
0—F——F (MO ) Check the data link status of the station 1
MO  X20
| 1| r Set monitor code (HO01) of output frequency
3t {1 [MOV H1  W100H oy R0,
(Y1000 Turn on the monitor command (RYOC)
X100C
| [MOv Wo DI T Read output frgqgency (RWr0) to D1
I L when the monitoring (RX0C) turns on.
1 [END H

B Programming example for the parameter reading

The following program reads Pr.7 Acceleration time of the station 1 inverter to output to D1.
* Pr.7 Acceleration time reading instruction code: HO7 (hexadecimal)
» For the instruction codes of parameters, refer to the Instruction Manual (Function).
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* The reply code to the instruction code execution is set in D2. (Refer to page 40 for the reply code (RWr10).)

SB49 SW0B0.0
0—H——F (MO ) Check the data link status of the station 1
MO  X20
3t { PLS M3001H
M300
7+t { SET M301H
M301 X100F
9 ——F { MOV H7  W1101H Write Pr.7 read code (H07) to RWw10.
{ SET Y100FH Turn on the instruction code execution request (RYOF)
{ RST M301H
{ SET M302H
M302 X100F
16— —t { MOV W11 D1 H ) Read acceleration time (RWr11) and reply code
(RWr10) to D1 and D2 when the instruction code
{ MOV w10 D2 1 J execution completion (RXOF) turns on.
[ RST Y100F]— Turn off the instruction code execution request (RYOF)
{ RST M3021H
24 {END H

«*® NOTE

« For the parameter assigned the number of 100 or higher, change the link parameter extended setting (set it to the one other
than HOO). For the setting values, refer to the instruction code list of the Instruction Manual (Function).

B Programming example for the parameter writing

The following program changes the setting value in Pr.7 Acceleration time of the station 1 inverter to 3.0 seconds.
» Acceleration time writing instruction code: H87 (hexadecimal)
» Acceleration time setting data: K30 (decimal)

For the instruction codes of parameters, refer to the Instruction Manual (Function).

The reply code to the instruction code execution is set in D2. (Refer to page 40 for the reply code (RWr10).)

SB49 SW0B0.0
0 =H—F (MO )— Check the data link status of the station 1
MO X20
3t { PLS M300H
M300
7 { SET M301H
M301 X1q£)F -
o ! L MOV He7 w110H Write Pr.7 write code (H87) to RWw10 and
[ MOV K30 W111H acceleration time setting data (K30) to RWw11.
{ SET Y100FH Turn on the instruction code execution request (RYOF)
{RST M301H
{ SET M302H
M302 X100F Read reply code (RWr10 i i
| r ply code (RWr10) to D2 when the instruction
18 f {mov w10 b2 H code execution completion (RXOF) turns on.
{ RST Y100FH Turn off the instruction code execution request (RYOF)
{ RST M302H
24 {ENDH

«*® NOTE

» For the parameter assigned the number of 100 or higher, change the link parameter extended setting (set it to the one other
than HOO). For the setting values, refer to the instruction code list of the Instruction Manual (Function).
» For other functions, refer to the instruction codes (refer to page 40).

B Programming example for frequency setting
The following program changes the frequency setting of the station 1 inverter to 50.00 Hz.
» Set frequency: K5000 (decimal)
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» The reply code to the instruction code execution is set in D2. (Refer to page 40 for the reply code (RWr2).)

SB49 SW0B0.0
0 —H——F (M0 )~ Check the data link status of the station 1
MO  X20
3} { | { PLS M300H
M300
71 { SET M301H
M301 X100D
9| +F [ MOV K5000 W1011H Write set frequency to RWwi1.
r .
L SET Y100D]— Turn off the frequency setting
command RAM (RYOD)
-
{RST M301H
{ SET M302
M3|02 X1|0|0D - Read reply code (RWr2) to D2 when the
16 | Ll LMOV w2 D2 ]_ frequency setting completion (RX0D) turns on.
[ RST Y100D]— Turn off the frequency setting command RAM
(RYOD)
{ RST M302H
22 {END H

«*® NOTE

« To change the set frequency continuously from a programmable controller, check that the frequency setting complete (for
example, X100D) turns ON, and the reply code from the remote register is HO000. Then change the setting data (for example,
W101) continuously.

» To write the set frequency to the EEPROM, change the following points in the program shown above.

- Frequency setting command (from Y100D to Y100E)
- Frequency setting completion (from X100D to X100E)

<Timing chart when writing to RAM> <Timing chart when writing to EEPROM>
Y100D Y100E 4 _
*9 E
W101 X W101 X 5

Inverter :\'(: Inverter Y
running running :

frequency frequency  Reflect to the inverter when Y100E turns on

*1  To the EEPROM, a writing is performed only once after the command Y100E turns ON.
*2 If the set data is changed at the command Y100E ON, the change is not applied to the inverter.

B Programming example for the fault record reading

The following program reads the fault records of the station 1 inverter to output to D1.
» Fault history No. 1 and 2 reading instruction code: H74 (hexadecimal)

For the error codes, refer to the Instruction Manual (Maintenance).
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The reply code to the instruction code execution is set in D2. (Refer to page 40 for the reply code (RWr10).)

SB49 SW0B0.0

0—HF—F (M0 ) Check the data link status of the station 1
MO  X20
3} I} [ PLS M300
M300
7| [ sET M3011H
M301 X100F Write fault history No.1 and No.2 read
9 | L r MOV H74 W110 rite rau Istory No.7T an o.Zrea
= - H code (H74) to RWw10.
[SET Y100F]— Turn on the instruction code execution request
(RYOF)
[ RST M301H
[ SET M302
M302 X100F
16— | I MOV W11 D1 1 | Read fault record (RWr11) and reply code
(RWr10) to D1 and D2 when the instruction
MOV W10 D2 1 J code execution completion (RXOF) turns on.
[ RST Y1OOF]— Turn off the instruction code execution request
(RYOF)
[ RST M3021H
24 {END H

B Programming example for resetting the inverter at an inverter fault
The following program resets the station 1 inverter at an inverter fault.

SB49 SW0B0.0
0 HF—F (Mo Check the data link status of the station 1
MO X101A X20
3 } I} I} (Y101A Turn on the error reset request flag (RY1A)
Turn off the error reset request flag (RY1A)
when the error status flag (RX1A) is off.

Error status flag
7] [END

«“® NOTE

« The inverter reset with the flag RY1A shown above is enabled at an inverter fault only.

* When Pr.349 Communication reset selection = "0", inverter reset is available independently of the operation mode.

* When using the instruction code execution request (RYOF) 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 53.)

» Refer to page 287 for operation conditions of inverter reset.

@ Instructions

B Programming instructions
» Since the buffer memory data of the master station is kept transferred (refreshed) to/from the inverters, the TO instruction
need not be executed every scan in response to data write or read requests. The execution of the TO instruction every
scan does not pose any problem.
+ If the FROM/TO instruction is executed frequently, data may not be written reliably. When transferring data between the
inverter and sequence program via the buffer memory, perform the handshake to confirm that data has been written
without error.

TO instruction TO instruction
Correct Incorrect
Write completion Write completion

M Operating and handling instructions
* The commands only from the programmable controller can be accepted during CC-Link IE TSN communication. Operation

commands input from external devices are ignored.
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 If multiple inverters have the same station number, the communication cannot be performed properly.

« If the programmable controller (master station) is reset during operation through the CC-Link IE TSN 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", 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 sequence program. Set a
value other than "0" in Pr.340 to start in the Network operation mode after inverter reset. (For details of Pr.340, refer to the
FR-E800 Instruction Manual (Function).)

H Troubleshooting

Description

Point to be checked

Communication is not established.

Check that the communication speed is not set to 10 Mbps.

Operation mode does not switch to the
Network operation mode.

Check that the Ethernet cable is installed correctly. (Check for contact fault, break in the cable, etc.)

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.

«*® NOTE

* When the power supply of one of the inverters connected in line topology is turned OFF then ON during communication, E.EHR

may be activated in the preceding inverter on the same communication. In such a case, stop the communication and turn OFF

then ON the power supply of the inverter in which E.EHR is activated.
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2.6 CC-Link IE Field Network Basic

2.6.1 Outline

CC-Link IE Bieta

Basic

CC-Link IE Field Network Basic is available for the FR-E800-(SC)EPA, FR-E806-SCEPA, FR-E800-(SC)EPB, and FR-E806-
SCEPB.
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.).

4 Communication specifications

The communication specification varies depending on the specification of the master.

Item Description
Communication speed 100 Mbps (10 Mbps is not supported.)
Communication method UDP
Master: 1

Number of connectable units ) . o
Remote: up to 64 stations (16 stations x 4 groups)

Ethernet cable (IEEE 802.3 100BASE-TX compliant cable and ANSI/TIA/EIA-568-B (Category
5) compliant shielded 4-pair branched cable)

Connection cable

Topology Line, star, or a combination of line and star
Number of occupied stations One station occupied
RX 64 (8 bytes)
Maximum number of links per | RY 64 (8 bytes)
station RWr 32 (64 bytes)
RWw 32 (64 bytes)
Reference response time" Within 15 ms

*1  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.
*2  The specification differs depending on the date of manufacture of the inverter. Refer to page 290 and check the SERIAL number.

«*® NOTE

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

2.6.2 CC-Link IE Field Network Basic configuration

@ Procedure
The following shows the procedure to connect the inverter with a Mitsubishi Electric master device.
B Before communication

1. Connect each unit with an Ethernet cable. (Refer to page 15.)
2. Enter the IP address (Pr.1434 to Pr.1437). (Refer to page 18.)

3. Set "61450" (CC-Link IE Field Network Basic) in any of Pr.1427 to Pr.1430 Ethernet function selection 1 to 4.
(Refer to page 62.)
(Example: Pr.1429 = "45238" (CC-Link IE TSN) (initial value) — "61450" (CC-Link IE Field Network Basic))
When Pr.1429 = "45238 (initial value)" (CC-Link IE TSN), change the value to "61450" (CC-Link IE Filed Network
Basic). When "45238" is set in any of Pr.1427 to Pr.1430, the priority is given to CC-Link IE TSN, disabling CC-Link
IE Field Network Basic.
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4. Reset the inverter, or turn OFF and then ON the power.
MW Registering a profile
1. Start the engineering software (GX Works3).
2. On the menu bar, select [Tool] > [Profile Management] > [Register...].

3. Select a CSP+ file to be registered on the "Register Profile" screen, and click the [Register] button.

«*® NOTE

» A profile is a compressed file (such as *.zip, *.ipar, and *.cspp). Register a profile without decompressing the file.

« Profile registration is not required for the next time onwards.

* Touse GX Works2, refer to "6.1.4 Setting the station information in the CC-Link IEF Basic configuration window" in GX Works2
Version 1 Operating Manual (Common) (SH-080779ENG).

H Creating a project file
1. For information on creating and opening a project, go to [Help] > [GX Works3 Help].

H Detecting an Inverter
Detection is not possible when the data link is not established with the master module. For details, refer to the Master Module
User's Manual.

1. In the "Navigation" window, select [Parameter] > [Module Parameter].

MNavigation

2. Select [Basic Settings] in the "Setting Item List" window.

|Input the Setting Item to Search | 4

¥ B2
-89 Bazic Settings |
i e Own Node Settings
- @ GG-Link [EF Basic Settings
(- @ External Device Configuration
(- Application Settines

3. In the "CC-Link IEF Basic Configuration" window, go to [Network Configuration Settings] then click E next to the
[Detailed Setting] field.
) GG-Link IEF Basic Settings
To Uze or Mot to Uge CO-Link IEF Basic Settine Enable
Netwark Canfrauation Scttmgs UBetaied Soitnes
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4. In the "CC-Link IEF Basic Configuration" window, click [Detect Now].

ﬁ CC-Link IEF Basic Configuration

CC-Link IEF Basic Cenfiguration Edit  VMiew Close with Discarding the Setting Close with Reflecting the Setting

Detect Now | Link Scan Setting |
Connected Count | i)

RX/RY Setting RWw/RWr Setting
Points| Start | End

Maodel Name 3TA#| Station Type

Hast Station 0 |Master Station

5. Check the "MELSOFT GX Works3" dialog, and click [Yes].
MELSOFT GX Works3

The informiation of the connected module will be read and the
. configuration will be displayed.
Do youw want to execute?

- The configuration currently displayed will be cleared and the
information is updated to the information of the connected
module.

- Please reflect the communication setting to slave station, when
the IP address is changed after Detect Now,

- Please execute it after Detect Now for adding the CC-Link IEF
Basic module{general).

Yes E No i

6. The inverter model will appear on the screen when it is detected. (FR-E800-E inverters are displayed in the following
example.) Click [Close with Reflecting the Setting] to close the window.

BB} CC-Link IEF Basic Configuration ml X
i CC-Link IEF Basic Configuration  Edit View Close with Discarding the Setting JClose with Reflecting the Setting
[ Detect Now I [ Link Scan Setting | § Module List x
Connected Count [ 3 CC-Link IEF Basic Selection | Find Modu 4 »
B 0 . | RX/RY Setting | RWw/RWr Setting |rou
E Model Hame I SEDIIRE | Paints [ start | End |Points| Start | End |No.
Eet ST BN (== =it B CC-Link IEF Basic Module (Mitsubish
FR-E800-E 1 Shve Station ?4{1 Dccupz Station) 0000 003F 32 0000 O0O1F 1 Input Module
FR-E800-E 2 Shve Station 54 (1 Occupied Station) 0040 007F 32 0020 003F 1 TR TS
FR-E800-E 3 Shve Station 54 (1 Occupied Station) 0080 OOBF 32 0040 DOSF 1

/0 Combined Module
GOT2000Series

Servo Amplifier(MELSERVO-14 Se
Servo Amplifier(MELSERVO-JE Se

STA#1 STA#2 STA#3

Host Station

STA#0
All Connected
Count:3

Total STA#:3

FR-EBO0-E FR-EBOO-E FR-EBOO-E

B Checking communication

The following table shows the status of the LEDs when communication is established between the programmable controller

and the inverter. Check the "CC-Link IEF Basic Diagnostics" window to confirm that the communication is established between
them.

NS MS LINK1 | LINK2
OFF Solid green Blinking green””
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*1  The LED on either LINK1 or LINK2 will blink depending on the port (port 1 or 2) the Ethernet cable is connected to.

«“® NOTE

« If the inverter cannot be detected, on the menu bar select [Diagnostics (D)] > [CC Link IEF Basic Diagnostics]. The "CC Link
|IEF Basic Diagnostics" window will be displayed. The network status or fault records can be checked.

CC-Link IEF Basic Diagnostics X
CC-Link IE Bield Change 1P Address Display
. @iQEC O HEX I Monitoring Start Monitoring | | Stop Monitoring
Basic ’
Total Slave Stations
(Parameter) IP Address | 192.168.50.252 Error Code Error Details...
Rough Diagnostics
Link Scan Time/Error Stations
Group No.1 Present 102 | mg Maximum 103 | ms Minimum 7 | ms
Group No.2 Present —|ms Maxirmum — [ ms Minirmum — [ ms -
Group No.3 Present —|ms Maximum —|ms Minimum —|ms -
Group No.4 Present = |ms Maximum = | ms Minimum = | ms -
Detailed Diagnostics
Diagnostics Target Group Group No.1 v
Station No. Occpd Stns |Reserved Station | IP Address Transmission Status | Disconnections Time-out Count The Latest Error | Error Details
1 1 Mo Sefting 192.168.50.1 Transmitting 131 5613 CFEB Error Details...
2 1 No Setting 192.168.50.2 Transmitting 0 0 No Error Error Detais...
3 1 No Setting 192.168.50.3 Transmitting 0 0 No Error Error Detals...
Clear Latest Error Code | Close |

2.6.3

Initial setting for CC-Link IE Field Network Basic

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 configured

or if there is any setting error.

Pr. Name el Setting range Description
value
1427 Ethernet function
1 . 5001
N630 selection 1
502, 5000 to 5002, 5006
1428 i ’ ’
,, |Ethernet function 45237 | to 5008, 5010 to 5013,
N631"' |selection 2 . v
1429 . - 9999, 34962 *, 44818 4, | Set the application, protocol, etc.
Ne3z" E;'I":crt':s:] ;'“ct'°" 45238 | 45237, 45238, 478082,
61450
1430 i
. EtherrTet function 9999
N633"! |selection 4
0 Ethernet communication is available, but the inverter output is
shut off in the NET operation mode.
Set the interval of the communication check (signal loss
s detection) time for all devices with IP addresses in the range
1432 Ethernet communication o .
A 15s 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 longer than the
permissible time, the inverter output will be shut off.
9999 No communication check (signal loss detection)
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Pr. Name il Setting range Description
value
1449 Ethernet command source 0
N670"" |selection IP address 1
1450 Ethernet command source 0
N6711 | selection IP address 2 0t 255
o]
1451 Ethernet command source 0 To limit the network devices that send the operation or speed
N672"" | selection IP address 3 command through the Ethernet network, set the range of IP
1452 Ethernet command source addresses of the devices. I " )
N6731 | selection IP address 4 0 Whep.Pr.1449 to Pr.1452="0 (|n|t|aI.vaIu'e) ,noIP addres§ is
specified for command source selection via Ethernet. In this
1453 Ethernet command source case, operation commands cannot be sent via Ethernet.
N674"" selection IP address 3 9999
67 range specification
0 to 255, 9999
1454 Ethernet command source
<1 | selection IP address 4 9999
N675 range specification

*1  The setting is applied after an inverter reset or next power-ON.
*2  The setting is available for the FR-E800-(SC)EPA and FR-E806-SCEPA.
*3  The setting is available for the FR-E800-(SC)EPB and FR-E806-SCEPB.

«*® NOTE

» The monitor items and parameter settings can be read during communication with the Pr.1432 Ethernet communication
check time interval = "0 (initial value)" setting, but such operation will become faulty once the operation mode is changed 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 64.)

* 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 inverter 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 User's Manual of the master device which
supports the CC-Link IE Field Network Basic.)

€ Ethernet function selection (Pr.1427 to Pr.1430)

To select the CC-Link IE Field Network Basic for the application, set "61450" (CC-Link IE Field Network Basic) in any parameter
from Pr.1427 to Pr.1430 Ethernet function selection 1 to 4. When Pr.1429 = "45238 (initial value)" (CC-Link IE TSN), change
the value to "61450" (CC-Link IE Filed Network Basic). When "45238" is set in any of Pr.1427 to Pr.1430, the priority is given
to CC-Link IE TSN, disabling CC-Link IE Field Network Basic.

«*® NOTE

« Change the setting if selected communication protocols cannot be used together. (Refer to page 7 and page 226.)

® 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, set the range of IP

addresses of the devices.
* When Pr.1449 to Pr.1452 = "0 (initial value)", no IP address is specified for command source selection via Ethernet. In this
case, operation commands cannot be sent via Ethernet.
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* 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]

Configuration “E=8

Master station Remote station 1  Remote station 2
iQ-R RO8CPU FR-E800 FR-E800
192.168.50.100 192.168.50.1 192.168.50.2

To allow the master station to control the remote stations, set the parameters in remote stations 1 and 2 as follows to specify the IP
address range for Ethernet command source selection.

Set the IP address of the master station in the engineering software (GX Works3) within the range from 192.168.50.100 to
192.168.50.110.

Pr.1449 Pr.1450 Pr.1451 Pr.1452
Ethernet IP address
| s0 | 100 |

for command source selection 192 168 -

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

Pr1453  Pr.1454
— | — | e | 110 |

Command source selection range setting
for the Ethernet IP address ‘

In this case, the IP address range in which Ethernet communication is permitted is "192.168.50.xxx (100 to 110)".

[Setting example 2]

Pr.1449 Pr.1450 Pr.1451 Pr.1452
Ethernet IP address
for command source selection ‘ 192 ‘ 168 ‘ 1 ‘ 1?? ‘
The range is between ‘ The range is between
the values set in both the values set in both
parameters. K parameters.
v

v
Pr1453  Pr.1454
3 | 150 |

Command source selection range setting
for the Ethernet IP address — — ‘

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)".

* When "9999 (initial value)" is set in Pr.1453 or Pr.1454, the range is invalid.

€ 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 output will be shut off.

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

» The monitor 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).
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» 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 <—External—>! <— Network —

Connected device |

inverter | | [ [ ]
Inverter |_, |_,

Connected device

Fault (E.EHR)

R

Communication
check counter

|
|
Pr1432 {----------- t
|
I

E.EHR
LF
2.6.4 Parameters related to CC-Link IE Field Network
Basic
The following parameters are used for CC-Link IE Field Network Basic communication. Set the parameters as required.
Pr. Name it Setting range Description
value
541 Frequency command sign 0 0 Signed frequency command value
N100 selection 1 Unsigned frequency command value
544 0,1, 12,14, 18, The function of the remote registers can be extended when the CC-
1 CC-Link extended setting |0 38, 100, 112, Link IE Field Network Basic is used
N103 114, 118, 138 '
1426 Link speed and duplex Set the communication speed and the communication mode (full-
. . 0 Oto4
N641"" mode selection duplex/half-duplex).
1442 IP filter address 1 0
N660"" | (Ethernet)
1443 IP filter address 2 0
N661"1 | (Ethernet)
0 to 255
1444 IP filter address 3 0
N662"" | (Ethernet)
N Set the range of connectable IP addresses for the network devices.
1445
" IP filter address 4 0 (When Pr.1442 to Pr.1445 = "0 (initial value)", the function is
N663 (Ethernet) ! .
invalid.)
1446 IP filter address 2 range 9999
N664 " | specification (Ethernet)
1447 i
., |[Pfilteraddress 3range | gq9q |4, 255 9999
N665 specification (Ethernet)
1448 IP filter address 4 range 9999
N666 " | specification (Ethernet)
804 Torque command source In the torque control mode, the torque command source can be
) 0 0,1,3t06
D400 selection selected.
810 Torqu.e limit input method 0 Oto2 The torque limit input method can be selected.
H700 selection

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

@ 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 value) Compatible with CC-Link Ver.1 66
1 Compatible with CC-Link Ver.1 67
12 Compatible with the double setting of CC-Link Ver.2 68
14 Compatible with the quadruple setting of CC-Link Ver.2 68
18, 38 Compatible with the octuple setting of CC-Link Ver.2 69
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Pr.544 setting Description Refer to page
100 Compatible with CC-Link Ver.1
112 Compatible with the double setting of CC-Link Ver.2 ) .
- - - - PLC function "
114 Compatible with the quadruple setting of CC-Link Ver.2
118, 138 Compatible with the octuple setting of CC-Link Ver.2

*1  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 72.)
Rotations per minute Pr.541
(maf:hine speed) setting setting Sign Setting range Actual frequency command
using Pr.37 and Pr.53
Disabled 0 Without | 0 to 59000 0 to 590.00 Hz
1 With -32768 to 32767 (two's complement) | -327.68 to 327.67 Hz
0 Without | 0 to 65535 The rotation speed command or the machine
Enabled 1 With 32768 to 32767 (two's complement) speed command is sglected fjepending on the
Pr.37 and Pr.53 settings. (1 increments)

» Relationship between the start command and sign (Pr.541 = "1")

Start Sign of the frequency Actual operation
command command command
Forward + Forward rotation
rotation - Reverse rotation
Reverse + Reverse rotation
rotation - Forward rotation

«*® NOTE

* When Pr.541 ="1" (with sign)
* When EEPROM write is specified by turning ON of RYE, write mode error (error code HO1) will occur.
* When both RYD and RYE are turned ON while both of them are enabled (Pr.544 # "0"), 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 or HEE, the sign of the frequency command is not changed.

€ 1/0 signal list
B When Pr.544 = "0" (compatible with CC-Link Ver.1)

* Remote I/O signals

Device No.” Signal Referto | | navice No.7 Signal ROLTA
page page

RYnO Forward rotation command*2 70 RXn0 Forward running 71

RYn1 Reverse rotation (_)()mmand’k2 70 RXn1 Reverse running 71

RYn2 High-speed operation f:ommand 70 RXn2 RunNi -2l RUN function)® 71
(terminal RH function) 1 unning (terminal RUN function)

RYN3 Middle-speed operatiop command 70 RXn3 U to o 71
(terminal RM function) ploirequency
Low-speed operation command .

RYn4 70 RXn4 Overload warning 2 71

(terminal RL function)”!

RYn5 JOG operation selection 22 70 RXn5 Pr.193 assignment function (NET Y1)® |71

Frequency detection (terminal FU

RYn6 Second function selection 70 RXné function)™® 71
RYn7 Current input selection 2 70 RXn7 Fault (terminal ABC function)® 71
RYn8 Pr.185 assignment function (NET X1)® |70 RXn8 Pr.194 assignment function (NET Y2)® | 71
RYn9 Output stop (terminal MRS function)™? | 70 RXn9 Pr.313 assignment function (DO0)* 71
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Device No.” Signal Referto | | pevice No.7 Signal el
page page
RYnA Pr.186 assignment function (NET X2)® |70 RXnA Pr.314 assignment function (DO1)™ 71
RYnB Pr.184 assignment function (RES)™ 70 RXnB Pr.315 assignment function (DO2)" 71
RYnC Monitor command 70 RXnC Monitoring 71
RYnD Frequency setting command (RAM) 70 RXnD Frequency setting completion (RAM) 71
Frequency setting command (RAM, Frequency setting completion (RAM,
RYnE EEPROM) 70 RXnE EEPROM) 7
RYnF Instruction code execution request 70 RXnF Instruction code execution completed 71
Ei(nﬂ )g o Reserved —
RY(n+1)0 to Reserved — )
RY(n+1)7 RX(n+1)6 Pr.195 assignment function (NET Y3)® |71
RX(n+1)7 Pr.196 assignment function (NET Y4)® |71
Not used Not used
RY(n+1)8 (initial data process completion flag) - RX(n+1)8 (initial data process request flag) o
Not used Not used
RY(n+1)9 (initial data process request flag) o RX(n+1)9 (initial data process completion flag) -
RY(n+1)A Error reset request flag 70 RX(n+1)A Error status flag 7
RY(n+1)B Pr.187 assignment function (NET X3)*5 70 RX(n+1)B Remote station ready 71
RY(n+1)C Pr.188 assignment function (NET X4)™ |70 RX(n+1)C In-position 2 71
RY(n+1)D Pr.189 assignment function (NET X5)® |70 RX(n+1)D During position command operation? | 71
RY(n+1)E RX(n+1)E Home position return completed 2 71
Reserved — —
RY(n+1)F RX(n+1)F Home position return failure 2 71
*1  These signals are set in the initial setting. Using Pr.180 to Pr.183, input signals assigned to the device numbers can be changed.
For details of Pr.180 to Pr.183, refer to the FR-E800 Instruction Manual (Function).
*2  The signals are fixed. They cannot be changed using parameters.
*3  These signals are set in the initial setting. Using Pr.190 to Pr.192, output signals assigned to the device numbers can be changed.
For details of Pr.190 to Pr.192, refer to the FR-E800 Instruction Manual (Function).
*4  Qutput signal can be assigned using Pr.313 to Pr.315.
For details, refer to the description of Pr.313 to Pr.315 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
*5  Input signals can be assigned using Pr.184 to Pr.189.
For details, refer to the description of Pr.184 to Pr.189 (Input terminal function selection) in the FR-E800 Instruction Manual (Function).
*6  Output signals can be assigned using Pr.193 to Pr.196.
For details, refer to the description of Pr.193 to Pr.196 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
*7  "n"indicates a value determined by the station number.

* Remote registers

. Description Referto . o Referto
Address”® - P - Address™® Description
Upper 8 bits Lower 8 bits page page
RWwn Monitor code 2 Monitor code 1 71 RWrn First monitor value™ 73
Set frequency (0.01 Hz increments) / ) "
RWwn+1 o3 72 RWrn+1 Second monitor value 73
torque command
RWwn+2 HOO0 (arbitrary)“ Instruction code 72 RWrn+2 Reply code 73
RWwn+3 Data to be written 72 RWrn+3 Data to be read 73
*1  The upper 8 bits always contains HOO even a different value is set.
*2  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.
*3 The display can be changed to rotations per minute (machine speed) using Pr.37 and Pr.53.
*4  When the item displayed in frequency is selected, the Pr.37 and Pr.53 settings are invalid.
*5  "n"indicates a value determined by the station number.

B When Pr.544 = "1" (compatible with CC-Link Ver.1)

* Remote I/O signals

Settings are the same as those when Pr.544 ="(0". (Refer to page 66.)

* Remote registers

* Description % Description
Address™ : p : Referto Address’™ : p : Refer to
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page
RwWwn Monitor code 2 Monitor code 1 71 RWrn First monitor value™ 73
Set frequency (0.01 Hz increments) / a3
RWwn+1 wqe0 72 RWrn+1 Second monitor value 73
torque command

2. Ethernet Communication
2.6 CC-Link IE Field Network Basic



” Description Referto ” Description Referto
Address - - Address - -
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page
RWwn+2 Link parametgr Instruction code 72 RWrn+2 Reply code 2 Reply code 1 73
extended setting
RWwn+3 Data to be written 72 RWrn+3 Data to be read 73

*1  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  The display can be changed to rotations per minute (machine speed) using Pr.37 and Pr.53.

*3  When the item displayed in frequency is selected, the Pr.37 and Pr.53 settings are invalid.

*4  "n"indicates a value determined by the station number.

B When Pr.544 = "12" (Compatible with the double setting of CC-Link Ver.2)
* Remote I/O signals
Settings are the same as those when Pr.544 = "0". (Refer to page 66.)
* Remote registers

& Description . Description
Address™ s B : Referto | | ) qdress™ : P : Refer to
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page
RWwn Monitor code 2 Monitor code 1 71 RWrn First monitor value™ 73
Set frequency (0.01 Hz increments) / "
RWwn+1 4 72 RWrn+1 Second monitor value 73
torque command
RWwn+2 Link parametgr Instruction code 72 RWrn+2 Reply code 2 Reply code 1 73
extended setting
RWwn+3 Data to be written 72 RWrn+3 Data to be read 73
RWwn+4 Monitor code 3 72 RWrn+4 Third monitor value™ 73
RWwn+5 Monitor code 4 72 RWrn+5 Fourth monitor value™3 73
RWwn+6 Monitor code 5 72 RWrn+6 Fifth monitor value™ 73
RWwn+7 Monitor code 6 72 RWrn+7 Sixth monitor value™ 73

*1 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  The display can be changed to rotations per minute (machine speed) using Pr.37 and Pr.53.

*3  When the item displayed in frequency is selected, the Pr.37 and Pr.53 settings are invalid.

*4  "n"indicates a value determined by the station number.

B When Pr.544 = "14" (Compatible with the quadruple setting of CC-Link Ver.2)
» Remote I/O signals
Settings are the same as those when Pr.544 = "0". (Refer to page 66.)
* Remote registers

Address™® - Descripfion - Referto Address” = Description - Referto
Upper 8 bits Lower 8 bits page Upper 8 bits | Lower 8 bits page

RWwn Monitor code 2 Monitor code 1 71 RWrn First monitor value™ 73
RWwn+1 Set frequency (0.01 Hz increments) 2 72 RWrn+1 Second monitor value™® 73
RWwn+2 Iéggﬁ:ézrzz:tei};g Instruction code 72 RWrn+2 Reply code 2 Reply code 1 73
RWwn+3 Data to be written 72 RWrn+3 Data to be read 73
RWwn+4 Monitor code 3 72 RWrn+4 Third monitor value™ 73
RWwn+5 Monitor code 4 72 RWrn+5 Fourth monitor value™ 73
RWwn+6 Monitor code 5 72 RWrn+6 Fifth monitor value™ 73
RWwn+7 Monitor code 6 72 RWrn+7 Sixth monitor value™ 73
RWwn+8 | Faultrecord No. | HOO 72 RWm+8 Fault record No. g:t‘;'; record (fault | 74
RWwn+9 PID set point (0.01% increments) 72 RWrn+9 Fault record (output frequency) 73
RWwn+A PID measured value (0.01% increments) " | 72 RWrn+A Fault record (output current) 73
RWwn+B PID deviation (0.01% increments)” 72 RWrn+B Fault record (output voltage) 73
RWwn+C Torque command or torque limit 72,78 RWrn+C Fault record (energization time) 73
RWwn+D RWrn+D

RWwn+E HOO (Free) — RWrn+E HOO (Free) —
RWwn+F RWrm+F

*1  Validity depends on the Pr.128, Pr.609, and Pr.610 settings. For details, refer to the FR-E800 Instruction Manual (Function). If the data outside
the range is set, the previous setting is retained.

*2  The display can be changed to rotations per minute (machine speed) using Pr.37 and Pr.53.

*3  When the item displayed in frequency is selected, the Pr.37 and Pr.53 settings are invalid.
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*4  The frequency is always displayed regardless of the settings in Pr.37 and Pr.53.

*5

"n" indicates a value determined by the station number.

H When Pr.544 = "18 or 38" (Compatible with the octuple setting of CC-Link Ver.2)
* Remote I/O signals

Settings are the same as those when Pr.544 = "0". (Refer to page 66.)

* Remote registers

o Description 5 Description
Address™> : p i Referto Address’® : P : Refer to
Upper 8 bits Lower 8 bits page Upper 8 bits Lower 8 bits page
RWwn Monitor code 2 Monitor code 1 71 RWrn First monitor value™ 73
RWwn+1 Set frequency (0.01 Hz increments) 2 72 RWrn+1 Second monitor value™ 73
RWwn+2 Link parametgr Instruction code 72 RWrn+2 Reply code 2 Reply code 1 73
extended setting
RWwn+3 Data to be written 72 RWrn+3 Data to be read 73
RWwn+4 Monitor code 3 72 RWrn+4 Third monitor value™ 73
RWwn+5 Monitor code 4 72 RWrn+5 Fourth monitor value™ 73
RWwn+6 Monitor code 5 72 RWrn+6 Fifth monitor value™ 73
RWwn+7 Monitor code 6 72 RWrn+7 Sixth monitor value™ 73
RWwn+8 Fault record No. | HOO 72 RWrn+8 Fault record No. Z:t“;; record (fault | 7
RWwn+9 PID set point (0.01% increments) "' 72 RWrn+9 Fault record (output frequency) 73
RWwn+A PID measured value (0.01 % increments)*1 72 RWrn+A Fault record (output current) 73
RWwn+B PID deviation (0.01% increments) ! 72 RWrn+B Fault record (output voltage) 73
RWwn+C Torque command or torque limit 72,78 RWrn+C Fault record (energization time) 73
RWwn+D HOO (Free) RWrn+D
RWwn+E HOO (Free) — RWrn+E HOO (Free) —
RWwn+F HOO (Free) RWrn+F
RWwn+10 Link parametgr Instruction code 72 RWrn+10 Reply code 73
extended setting
RWwn+11 Data to be written 72 RWrn+11 Data to be read 73
RWwn+12 | Link parameter Instruction code 72 RWrn+12 | Reply code 73
extended setting
RWwn+13 Data to be written 72 RWrn+13 Data to be read 73
RWwn+14 Link parametgr Instruction code 72 RWrn+14 Reply code 73
extended setting
RWwn+15 Data to be written 72 RWrn+15 Data to be read 73
RWwn+16 Link parametgr Instruction code 72 RWrn+16 Reply code 73
extended setting
RWwn+17 Data to be written 72 RWrn+17 Data to be read 73
RWwn+1g | Link parameter Instruction code 72 RWrn+18 | Reply code 73
extended setting
RWwn+19 Data to be written 72 RWrn+19 Data to be read 73
RWwn+1A RWrn+1A
RWwn+1B RWrn+1B
RWwn+1C RWrn+1C
HOO (Free) — HOO (Free) —
RWwn+1D RWrn+1D
RWwn+1E RWrn+1E
RWwn+1F RWrn+1F

*1  Validity depends on the Pr.128, Pr.609, and Pr.610 settings. For details, refer to the FR-E800 Instruction Manual (Function). If the data outside
the range is set, the previous setting is retained.

*2  The display can be changed to rotations per minute (machine speed) using Pr.37 and Pr.53.

*3  When the item displayed in frequency is selected, the Pr.37 and Pr.53 settings are invalid.

*4  The frequency is always displayed regardless of the settings in Pr.37 and Pr.53.

*5  "n"indicates a value determined by the station number.

# Details of the /0 signals

The device numbers described in this section are for the station number 1. For the station number 2 and later, the device
numbers are different. (Refer to the manual for the CC-Link master module for the correspondence between device numbers
and station numbers.)
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B Output signals (from the master module to the inverter)
Output signals from the master module are as follows. (Input signals to the inverter)

Device No. Signal Description
0: Stop
. 0 command
RYO Forward rotation command 1: Forward
rotation start When "1" is set, a start command is input to the inverter.
0: Stop When "1" is set in RY0 and RY1, a stop command is input.
) * command
RY1 Reverse rotation command 1: Reverse
rotation start
RY?2 High-speed operation command (terminal
RH function)
Middle-speed operation command . X .
RY3 ) o Functions assigned to Pr.180 to Pr.182 are activated.
(terminal RM function)
RY4 Low-speed operation command (terminal
RL function) !
RYS JOG operation selection 22 JOG2 signal
RY6 Second function selection 2 RT signal
RY7 Current input selection AU signal
RY8 — (terminal NET X1 function) The function assigned to Pr.185 is activated.
RY9 Output stop (terminal MRS function) The function assigned to Pr.183 is activated.
RYA — (terminal NET X2 function)™ The function assigned to Pr.186 is activated.
RYB — (Function of terminal RES)3 The function assigned to Pr.184 is activated.
When "1" is set in RYC, the monitored value is set in the remote register RWr0,
RYC Monitor command 1,4 to 7, and "1" is set in RXC (device for the Monitoring signal). 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 the RAM of the inverter.™
After the writing completes, "1" is set in the frequency setting / torque command
RYD'S Frequency setting command / torque completion (RXD). Under Real sensorless vector control, Vector control, and
command (RAM) PM sensorless vector control, the following value is also written to RAM at the
same time.
* During torque control7: 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 the RAM and EEPROM of the inverter. After the writing completes, "1" is set
in the frequency setting / torque command completion (RXE).
Under Real sensorless vector control, Vector control, and PM sensorless
5 Frequency setting command / torque vector control, the following value is also written to RAM and EEPROM at the
RYE command (RAM, EEPROM) same time.
* During torque control 7: Torque command value
» During speed control / position control: Torque limit value
To change the frequency consecutively, be sure to write data to the RAM of the
inverter.
At the ON edge of RYF, processing corresponding to the instruction codes set
to RWw2, 10, 12, 14, 16, and 18 are executed. "1" is set in the instruction code
RYF™® Instruction code execution request execution completed (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, or 18).
When "1" is set in RY1A at an inverter fault, the inverter is reset, and then "0"
RY1A Error reset request flag . . “6
is set in the error status flag (RX1A).
RY1B — (terminal NET X3 function) ™
RY1C — (terminal NET X4 function)*?’ Functions assigned to Pr.187 to Pr.189 are activated.
RY1D — (terminal NET X5 function)™
*1  These signals are set in the initial setting. Using Pr.180 to Pr.183, input signals assigned to the device numbers can be changed. Some signals

*2
*3

*4
*5

are not controllable via network depending on the settings of Pr.338 and Pr.339. For details of Pr.180 to Pr.183, Pr.338, and Pr.339, refer to the

FR-E800 Instruction Manual (Function).

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

No signal is assigned in the initial setting. Use Pr.184 to Pr.189 to assign signals to RY8, RYA, RYB, and RY1B to RY1D.

For details, refer to the description of Pr.184 to Pr.189 (Input terminal function selection) in the FR-E800 Instruction Manual (Function).
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.
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*6  Refer to page 287 for operation conditions of inverter reset.

*7  Torque control cannot be performed with a PM motor.

H Input signals (from the inverter to the master module)
Input signals to the master module are as follows. (Output signals from the inverter)

Device No. Signal Description
RXO Forward running O Other than fomard running (during stop or reverse rotation)
1: Forward running
RXA Reverse running O Other than reverse running (during stop or forward rotation)
1: Reverse running
RX2 Running (terminal RUN function) The function assigned to Pr.190 is activated.
RX3 Up to frequency*2 SU signal
RX4 Overload warning 2 OL signal
RX5 — (terminal NET Y1 function)™ The function assigned to Pr.193 is activated.
Frequency detection (terminal FU . . . .
RX6 R The function assigned to Pr.191 is activated.
function)
RX7 Fault (terminal ABC function) The function assigned to Pr.192 is activated.
RX8 — (terminal NET Y2 function)™ The function assigned to Pr.194 is activated.
RX9 — (DOO function)™
RXA — (DO1 function)™ Functions assigned to Pr.313 to Pr.315 are activated.
RXB — (DO2 function) ™3
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 for this signal. When "0" is set
in the monitor command (RYC), "0" is set for this signal.
After "1" is set in the frequency setting command / torque command (RYD),
RXD Frequency setting / torque command and the frequency setting / torque command is written to the RAM of the
completed (RAM) inverter, "1" is set for this signal. When "0" is set in the frequency setting
command / torque command (RYD), "0" is set for this signal.
After "1" is set in the frequency setting command / torque command (RYE),
RXE Frequency setting / torque command and the frequency setting / torque command is written to the RAM and
completed (RAM, EEPROM) EEPROM of the inverter, "1" is set for this signal. When "0" is set in the
frequency setting command / torque command (RYE), "0" is set for this signal.
After "1" is set in the instruction code execution request (RYF) and the
RXFE Instruction code execution completed processes corresponding to the instruction codes (RWw2, 10, 12, 14, 16 and
P 18) are executed, "1" is set for this signal. When "0" is set in the instruction
code execution request (RYF), "0" is set for this signal.
RX16 — (terminal NET Y3 function)™ _ _ _
- Functions assigned to Pr.195 and Pr.196 are activated.
RX17 — (terminal NET Y4 function)™
RX1A Error status flag VV.hen. an inverter error occurs (protective function is activated), "1" is set for
this signal.
When the inverter is ready for communication upon completion of initial setting
RX1B Remote station ready after power-ON or a hardware reset, "1" is set for this signal. When an inverter
error occurs (protective function is activated), "0" is set for this signal.
RX1C In-position 2 Y36 signal
RX1D During position command operation 2 PBSY signal
RX1E Home position return completed 2 ZP signal
RX1F Home position return failure 2 ZA signal
*1  These signals are set in the initial setting. Using Pr.190 to Pr.192, output signals assigned to the device numbers can be changed.
For details of Pr.190 to Pr.192, refer to the FR-E800 Instruction Manual (Function).
*2  The signals are fixed. They cannot be changed using parameters.
*3  No signal is assigned in the initial setting. Use Pr.313 to Pr.315 to assign signals to RX9 to RXB.
For details, refer to the description of Pr.313 to Pr.315 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
*4  No signal is assigned in the initial setting. Use Pr.193 to Pr.196 to assign signals to RX5, RX8, RX16, and RX17.

For details, refer to the description of Pr.193 to Pr.196 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).

@ Details of the remote register

B Remote register (from the master module to the inverter)
* Remote register description

Device No.

Signal Description

RWwO0

Set the monitor code to be monitored (refer to page 76). When "1" is set in RYC, data of the

Monitor code 1, 2 specified monitor item will be stored in RWr0 and RWr1.
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Device No.

Signal

Description

RWw1

Set frequency*1 2

Specify the set frequency or rotations per minute (machine speed). At this time, whether to
write to the 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 value

When Pr.544 CC-Link extended setting = "0, 1, or 12" and Pr.804 Torque command
source selection = "3 or 5" during torque control under Real sensorless vector control or
Vector control, torque command values are specified. 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 updated as well. The setting range and the setting
increment depend on the Pr.804 setting. (Refer to page 78.)

RWw2

Link parameter extended
setting / instruction code

Set an instruction code (refer to page 74) for an operation such as operation mode switching,
parameter read/write, error reference, and error clear. 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" is set to Pr.544,
upper 8 bits are used for the link parameter extended setting.

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

RWw3

Data to be written

Set the data specified by the instruction code of RWw2 (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

RWw5

Monitor code 4

RWw6

Monitor code 5

RWw7

Monitor code 6

Set the monitor code to be monitored. By setting "1" in RYC after setting, the specified monitor
data is stored in RWr4 to RWr7.

RWw8

Fault record No.

Set the individual fault number of the fault history that you want to read. Fault records can be
read back to the tenth latest fault. (The value in the lower 8 bits is fixed to H00.)

Upper 8 bits: HOO (latest fault) to HO9 (tenth latest fault)

When HOA to HFF is set to the lower 8 bits, "0" is returned.

RWw9

PID set point*3

Set the PID action set point.

Setting range: 0 to 100.00% * Input a value 100 times greater than the value to be

RWwA

PID measured value

set. For example, enter "10000" when setting
100.00%.
* For details of PID control, refer to the FR-E800

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

RwwB

PID deviation™

Set the PID deviation.

; Instruction Manual (Function).
Setting range: -100.00% to 100.00%

RwWwC

Torque command value

Set Pr.544 ="14, 18, or 38" and Pr.804 = "3 or 5" to specify the torque command value during
torque control under Real sensorless vector control or Vector control. The value is written to
the inverter either by RYD or RYE. The values in Pr.805 and Pr.806 are 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

Set Pr.544 = "14, 18, or 38", Pr.804 = "3 or 5", and Pr.810 Torque limit input method
selection = "2" to specify the torque limit value during speed control or position control under
Real sensorless vector control, Vector control, or PM sensorless vector control. The value is
written to the inverter either by RYD or RYE. The values in Pr.805 and Pr.806 are 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.

RWw10,
RWw12,
RWw14,
RWw16,
RWw18

Link parameter extended
setting / instruction code

Set an instruction code (refer to page 74) for an operation such as operation mode switching,
parameter read/write, error reference, and error clear. The instructions are executed in the
following order by setting "1" in RYF after completing the register setting: RWwz2, 10, 12, 14,
16, then 18. After completing the execution up to RWw18, "1" is set in RXF. Set HFFFF to
disable an instruction by RWw10 to 18. (The instruction code of RWwz2 is always executed.)
The upper 8 bits are used for the link parameter extended setting.

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

RWw11,
RWw13,
RWw15,
RWw17,
RWw19

Data to be written

Set the data specified by the instruction code of RWw10, 12, 14, 16, and 18 (when required).
RWw10 and 11, 12 and 13, 14 and 15, 16 and 17, and 18 and 19 correspond each other. Set
"1"in RYF after setting the instruction codes (RWw10, 12, 14, 16, and 18) and the
corresponding register.

Set "0" when the write data is not required.

*1

*2

*3

The display can be changed to rotations per minute (machine speed) using Pr.37 and Pr.53. For details, refer to the FR-E800 Instruction Manual
(Function).

When Pr.541 Frequency command sign selection = "1", the set frequency is a signed value. When the setting value is negative, the command
is the inverse from the start command.

Setting range: -327.68 to 327.67 Hz (-32768 to 32767), 0.01 Hz increments.

For the details, refer to page 66.

Validity depends on the Pr.128, Pr.609, and Pr.610 settings. For details, refer to the FR-E800 Instruction Manual (Function). If the data outside
the range is set, the previous setting is retained.
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B Remote register (from the inverter to the master module)
» Remote register description

Device No. Signal Description
RWr0 First monitor value 12 When "1" is set in RYC, the monitor value is set to the lower 8 bits of the monitor code (RWw0).
Second monitor value When "0" is sgt to th.e upper 8 k?its of the monitor code (RWWO), the current ou.tput frequency is
RWr1 f “1%0 set. When "1" is set in RYC while a value other than "0" is set to the upper 8 bits of the monitor
(output frequency <) code (RWwO0), the monitor value is set to the upper 8 bits of the monitor code (RWwO0).
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 RWw2 is set. The value
(Pr.544 # 0) "0" is set for a normal reply, and a value other than "0" is set for errors with data, mode, and
other. (Refer to page 73.)
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
(Pr.544 # 0) T
command / torque limit) is set. (Refer to page 73.)
Upper 8 bits of RWr2.
Reply code 2 A . . . . .
When "1"is setin RYF, the reply code corresponding to the instruction code RWw2 is set. (Refer
(Pr.544 # 0)
to page 73.)
RWr3 Data to be read In a normal reply, a replay code for the instruction code is set.
RWr4 Third monitor value™*™2
RWr5 Fourth monitor value™"™ | When "1" is set in RYC, the monitor value specified to the corresponding monitor code (RWw4
RWIr6 Fifth monitor Value*‘l*Z to RWW7) is stored.
RWr7 Sixth monitor value ™12
The data of the fault record No. specified in RWw8 is stored in the lower 8 bits. The specified
RWr8 Fault record (fault data) fault record No. will be echoed back to the upper 8 bits.
Fault record (output . o .
RWr9 3 The output frequency of the fault history No. specified in RWw8 is stored.
frequency)
RWrA Elejlrurletrzscord (output The output current of the fault history No. specified in RWw8 is always stored.
RWrB \I:;Ltj:gr:)cord (output The output voltage of the fault history No. specified in RWw8 is always stored.
RWrC Fault rgcord . The energization time at the fault is always stored for the fault record No. specified in RWw8.
(energization time)
When "1" is set in RYF, the reply codes corresponding to the instruction code RWw10, 12, 14,
RWr10 to Reply code 16, and 18 are set. The value "0" is set for a normal reply, and a value other than "0" is set for
RWr19 faults with data, mode, and others. (Refer to page 73.)

Data to be read

In a normal reply, a replay code for the instruction code is set.

*1
*2

When the item displayed in frequency is selected, the Pr.37 and Pr.53 settings are invalid.
Use Pr.290 to enable display of negative numbers during monitoring. For details, refer to the FR-E800 Instruction Manual (Function).

*3  The frequency is always displayed regardless of the settings in Pr.37 and Pr.53.

* Reply code description
The reply to the instruction execution command is set in RWr2, 10, 12, 14, 16, and 18. After the frequency setting (RYD
or RYE) or execution of instruction code (RYF), check the reply code (RWr2) in the remote register.

Item Data Item Fault record Remarks

H0000 Normal NQ fault (Ins;ructlon codes are executed
without any fault.) + Reply code to RWr2 when
Parameter write is attempted when the Pr.544 = "0".

Reply code HO0001 Write mode fault inverter is not in the stop status in the * Reply code to RWw10, 12, 14,

Network operation mode. 16, and 18 when Pr.544 ="18

H0002 | Parameter selection fault Unregistered code is set. or 38".

H0003 Setting range fault Set data exceeds the permissible range.
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Item Data Item Fault record Remarks
No fault (Instruction codes are executed
without any fault.)

Parameter write is attempted when the
HO1 Write mode fault inverter is not in the stop status in the
Network operation mode.

HOO0 Normal

Reply code 1"

Frequency command (torque
HO3 command / torque limit) The value outside the range is set.

setting range error Reply code to RWr2 when

No fault (Instruction codes are executed Pr.544 #°0".
HOO Normal .
without any fault.)
Parameter write is attempted when the
Reply code 2 HO1 Write mode fault inverter is not in the stop status in the
Network operation mode.
HO02 Parameter selection fault Unregistered code is set.
HO03 Setting range fault Set data exceeds the permissible range.

*1  The contents of the reply code 1 are changed when torque commands are given or the torque is limited (when Pr.544 = "14, 18, or 38").
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
. r rr rr r r r r r [ [ [ [ [ ]
Reply code2 Reply code to Reply code to
the torque command / the frequency
torque limit command
Reply code1

Example) When the torque command is out of the setting range, the data is H0O030.
Bit15 Bit0
[ofofJoJofJoJofJoJoJofJo[1]1]oJofo o]

Reply code to
the torque command
M Instruction code
Set instruction codes using the remote register (RWw). (Refer to page 71.)
The definition read by the instruction code is stored in the remote register (RWr). (Refer to page 73.)

Item Re?d/ L T Data description
write code

HO000: Network operation
Read |H7B HO0001: External operation, External JOG operation
H0002: PU operation, External/PU combined operation 1 or 2, PUJOG operation

HO0000: Network operation

Write | HFB HO001: External operation
H0002: PU operation (when Pr.79 = "6")

Operation mode
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Item

Read/
write

Instruction
code

Data description

Output frequency /
rotations per minute

(machine speed) 12

Read

H6F

HO0000 to HFFFF:

Output frequency in 0.01 Hz increments (The display can be changed to the
rotations per minute (machine speed) using Pr.37 and Pr.53. Refer to the FR-E800
Instruction Manual (Function).)

Output current

Read

H70

HO000 to HFFFF: Output current (hexadecimal) in 0.01 A increments

Output voltage

Read

H71

H0000 to HFFFF:
Output voltage (hexadecimal) in 0.1 V increments

Special monitor 2

Read

H72

HO0000 to HFFFF: Monitor data selected in the instruction code HF3

Special monitor
selection No.

Read

H73

Write

HF3"3

HO1 to HFF: Monitor selection data
Refer to the monitor code description on page 76.

Monitor

Fault record

Read

H74 to H78

HO0000 to HFFFF: Two fault records per code
For data codes and details of fault records, refer to the FR-E800 Instruction Manual
(Maintenance).

For instruction code H74,
| read data H30A0

b15 b8 b7 b
o[o]1[1]o[o]ofo]1]o[1]o[0]o[o]o
Y A Y

b15 b8 b7
H74| Second latest fault | Latest fault

H75| Fourth latest fault | Third latest fault |

N J

H76| Sixth latest fault | Fifth latest fault Second latest fault Latest fault
(H30) (HAO0)

H77| Eighth latest fault | Seventh latest fault|

Second latest fault ...... THT
H78| Tenth latest fault | Ninth latest fault | Latest fault ...... OPT

Set frequency (RAM)

HE6D

Set frequency (EEPROM)

Read

HG6E

Read the set frequency or rotations per minute (machine speed) from the RAM or

EEPROM.

HO0000 to HEB78: Set frequency in 0.01 Hz increments

(The display can be changed to the rotations per minute (machine speed) using

Pr.37 and Pr.53. Refer to the FR-E800 Instruction Manual (Function).)

* 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 the Pr.804 setting.

Set frequency (RAM) 4

HED

Set frequency (RAM and
EEPROM)™“

Write

HEE

Write the set frequency or rotations per minute (machine speed) into the RAM or

EEPROM.

HO0000 to HE678 (0 to 590.00 Hz): frequency in 0.01 Hz increments

(The display can be changed to the rotations per minute (machine speed) using

Pr.37 and Pr.53. Refer to the FR-E800 Instruction Manual (Function).)

» To change the set frequency consecutively, write data to the inverter RAM.
(Instruction code: HED)

* 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 commands are given. The
setting range depends on the Pr.804 setting.

Parameter

Read

HOO to H6B

Write

H80 to HEB

* Refer to the instruction codes in the FR-E800 Instruction Manual (Function) and
write and/or read parameter values as required.
Writing to Pr.77 and Pr.79 is disabled.
When setting Pr.100 and later, set the link parameter extended setting.
» Set 65520 (HFFFO) as a parameter value "8888" and 65535 (HFFFF) as "9999".
» When changing the parameter values frequently, set "1" in Pr.342 to write them
to the RAM. (For details, refer to page 282.)

Fault history clear

Write

HF4

H9696: Fault history is cleared.

Parameter clear / All parameter
clear

Write

HFC

All parameters return to initial values. Whether to clear communication parameters
or not can be selected according to the data.
» Parameter clear

H9696: Communication parameters are cleared.

H5A5A"®: Communication parameters are not cleared.
* All parameter clear
H9966: Communication parameters are cleared.

H55AA"®: Communication parameters are not cleared.
For the details of whether or not to clear parameters, refer to the FR-E800
Instruction Manual (Function). When clear is performed with H9696 or H9966,
communication related parameter settings also return to the initial values. When
resuming the operation, set the parameters again. Performing a clear will clear the
instruction code HEC, HF3, and HFF settings.

Inverter reset

Write

HFD

H9696: Resets the inverter.
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Item Re_adl Instruction Data description
write code
Link parameter extended Read |H7F Pargmeter settings are changed af:cording to the in.strgction code settings. qu
s - details of the settings, refer to the instruction code list in the FR-E800 Instruction
setting Write | HFF Manual (Function).
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
- with the link parameter extended setting = "9").
Second parameter changing . g
. HO0O: Frequency
Write | HEC HO1: Parameter-set analog value
HO02: Analog value input from terminal

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

*2  Use Pr.290 to enable display of negative numbers during monitoring. For details, refer to the FR-E800 Instruction Manual (Function).

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

*4  Setting from the remote register (RWw1) is also available.

*5  Turning OFF the power supply while clearing parameters with HSA5A or H55AA returns the communication parameter settings to the initial
settings.

*6  Setting is available only when Pr.544 = "0". Use RWw2 or RWw10, 12, 14, 16, and 18 for setting when Pr.544 # "0". (Refer to page 72.)

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

*8 The gain frequency can be also written using Pr.125 (instruction code: H99) or Pr.126 (instruction code: H9A).

«*® NOTE

* When a 32-bit parameter setting or monitor item is read and the value to be read exceeds HFFFF, HFFFF is returned.

B Monitor code
Various data of the inverter can be monitored by setting the special monitor selection No. of the instruction code and setting

the monitor code in the remote registers, RWw0 and RwWw4 to 7.

» Use the monitor code (RWwO) to set the first monitor value (RWr0) in the lower 8 bits, and the second monitor value (RWr1)
in the upper 8 bits.
(Example) The monitor code (RWwO) will be HO602 to set the output current as the first monitor value (RWr0) and set the
running speed as the second monitor value (RWr1).

* When Pr.544 = "12, 14, 18, or 38", the values for the monitor code 3 (RWw4) to the monitor code 6 (RWw7) can be

selected.
Monitor code Second monitor (upper 8 bits) Al L L thirc_l—sixth LGl Unit
(lower 8 bits)
HO0O0 Output frequency None (monitor value fixed to "0") 0.01 Hz
HO1 Output frequency 0.01 Hz
HO02 Output current 0.01A
HO03 Output voltage 0.1V

«*® NOTE

« The monitor codes from HO1 onwards and their contents are the same as those of the RS-485 communication dedicated
monitor. For details of the monitor codes or monitor items, refer to the monitor display section in the FR-E800 Instruction

Manual (Function).

* When the item displayed in frequency is selected in the remote registers, RWw0 and RWw4 to RWw7, the Pr.37 and Pr.53

settings are invalid.
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4 Communication speed and full-duplex/half-duplex selection (Pr.1426)

Use Pr.1426 Link speed and duplex mode selection to set the communication speed and the full-duplex or half-duplex
system. If the operation is not performed properly in the initial setting (Pr.1426 = "0"), set Pr.1426 according to the
specifications of the connected device.

Communication | Full-duplex/half-

LAY speed duplex system

Remarks

The communication speed and the communication mode (half-duplex/full-

i Automatic Automatic duplex) are automatically negotiated to ensure the optimum setting. To set
0 (initial value) L . ) L . S ) )
negotiation negotiation automatic negotiation, auto negotiation setting is required also in the master

station.

1 100 Mbps Full duplex —

2 100 Mbps Half duplex —

3 10 Mbps Full duplex L e
The communication speed is fixed at 100 Mbps. Do not set 10 Mbps.

4 10 Mbps Half duplex

@ IP filtering function (Ethernet) (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
setting range for IP address of connectable network devices 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]

Pr.1442 Pr.1443 Pr.1444 Pr.1445
IP filter address (Ethernet) | 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. v v parameters.
Pr.1446 Pr.1447 Pr.1448
IP filter address range specification ‘ ‘ 9999 ‘ 3 ‘ 150 ‘

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

[Setting example 2]

Pr.1442 Pr.1443 Pr.1444 Pr.1445
IP filter address (Ethernet) | 192 168 2 | 100 |
A
The range is between ’
the values set in both
parameters.
v
Pr.1446 Pr.1447 Pr.1448
IP filter address range specification ‘ ‘ 9999 9999 ‘ 50 ‘

(Ethernet)
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 "9999 (initial value)" is set in Pr.1446 to Pr.1448, the range is invalid.

/N\CAUTION

« The IP filtering function (Ethernet) (Pr.1442 to Pr.1448) is provided as a means to prevent unauthorized access, DoS
attacks, computer viruses, or other cyberattacks from external devices, but the function does not prevent such access
completely. In order to protect the inverter and the system against unauthorized access by external systems, take

additional security measures. We shall have no responsibility or liability for any problems involving inverter trouble and
system trouble by DoS attacks, unauthorized access, computer viruses, and other cyberattacks. The following are
examples of measures to prevent them.

- 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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€ Torque command / torque limit using the CC-Link IE Field Network Basic

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 Sl Description
value range
0 Torque command given by analog input via terminal 4
Torque command / torque limit using the CC-Link IE Field Network Basic
1 * Torque command / torque limit (-400% to 400%) by the parameter setting
(Pr.805 or Pr.806) 12
Torque command / torque limit using the CC-Link IE Field Network Basic
» Torque command / torque limit (-400% to 400%) by the parameter setting
3 (Pr.805 or Pr.806) 12
« Setting is available using the remote register RWw1 or RWwC (-400% to
400%)."2
Torque command source - ——
804 selection 0 4 Torque command given by 16-bit digital input (FR-A8AX)
Torque command / torque limit using the CC-Link |IE Field Network Basic
» Torque command / torque limit (-327.68% to 327.67%) by the parameter
setting (Pr.805 or Pr.806)
5 (-327.68% to 327.67%) 12
« Setting is available using the remote register RWw1 or RWwC (-327.68% to
327.67%).2
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) 12
o 0 Internal torque limit (torque limited by parameter settings)
810 I;E;Z:mlt input method 0 1 External torque limit (torque limited by terminal 4)
2 Internal torque limit 2 (torque limited by CC-Link |IE Field Network Basic)

*1  The value can also be set using the operation panel.
*2  When a negative value is set as the torque limit, the torque is limited by the absolute value.

H List of 1/0O devices whose function is changed according to the parameter settings and the
control method

Real sensorless vector control / Vector control / PM
i sensorless vector control
Pr.544 setting /O device V/F control / Advanced magnetic o
flux vector control Speed control / position 3
Torque control
control

. . Frequency setting / torque limit

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

EEPROM) command (RAM, EEPROM) EEPROM)

- ) . Frequency setting / torque limit | Torque command completion

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

EEPROM) completion (RAM, EEPROM) (RAM, EEPROM)

0,1,12 1

RwWw1 Set frequency Set frequency Torque command
14, 18, 38 —
0,1,12 — —

RwwC — e "
14,18, 38 Torque limit 12 Torque command "

*1  SetPr.804 ="3 or5".
*2  SetPr.810 ="2".
*3  Torque control cannot be performed with a PM motor.
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B Torque command setting method and the parameter for speed limit

Parameter
Pr.804 setting | Pr.544 setting Torque command setting method (any one of the following) for speed
limit
« 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. (The torque command value can be read using the
. } Pr.808,
0,1,12 instruction code H6D or H6E.) Pr.809
» Set HO8 in the link parameter extended setting, the instruction code H85 and H86 in :
3,5 RWwn+2, the torque command value in RWwn+3, and "1" in RYF. (Writing in Pr.805 or
Pr.806)
+ Set the torque command value in RWwn+C, and "1" in RYD or RYE.
14.18 38 » Set HO8 in the link parameter extended setting, the instruction code H85 and H86 in
Y RWwn+2, the torque command value in RWwn+3, and "1" in RYF. (Writing in Pr.805 or
Pr.806) Pr.807
0112 14.18 Set HO8 in the link parameter extended setting, the instruction code H85 and H86 in I
1,6 3’8 7 I RWwn+2, the torque command value in RWwn+3, and "1" in RYF. (Writing in Pr.805 or
Pr.806)
0,4 — Torque command using the CC-Link IE Field Network Basic is not available.
B Torque limit setting method
Pr.804 Pr.810 Pr.544 . . .
setting setting setting Torque limit setting method (any one of the following)
+ Set the torque limit value in RWwn+C, and "1" in RYD or RYE.
3,5 14, 18, 38 » Set HO8 in the link parameter extended setting, the instruction code H85 and H86 in
2 RWwn+2, the torque limit value in RWwn+3, and "1" in RYF. (Writing in Pr.805 or Pr.806)
16 0, 1,12, 14, Set HO8 in the link parameter extended setting, the instruction code H85 and H86 in
’ 18, 38 RWwn+2, the torque limit value in RWwn+3, and "1" in RYF. (Writing in Pr.805 or Pr.806)

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

Pr.804 setting Setting range Actual torque command Actual torque limit
1,3 600 to 1400 (1% increments) ! -400 to 400% 0 to 400%

-32768 to 32767 (two's
complement)”!

5,6 -327.68 to 327.67% 0 to 327.67%

*1  The torque limit setting is defined as an absolute value.

€ Programming examples

The following explains the programming examples for controlling the inverter with sequence programs.

ltem Program example G
page
Reading the inverter status Reading the inverter status from the buffer memory of the master station | 81
Setting the operation mode Selecting the Network operation mode 81
Setting the operation commands Commanding the forward rotation and middle speed signals 82
Setting the monitoring function Monitoring the output frequency 82
Reading a parameter value Reading the value of Pr.7 Acceleration time 83
Writing a parameter value Setting 3.0 seconds in Pr.7 Acceleration time 83
Frequency setting (speed setting) | Setting to 50.00 Hz 84
Reading the fault records Reading the inverter faults 85
Inverter reset Resetting the inverter when an inverter error occurs 85
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» System configuration example (when the MELSEC iQ-R series programmable controller is used)

Power Input module [Output module
Scr)‘r’]?rf‘””;"ab'e supply R&%%U RX40C7 RY40PT5P
R61P (X20 to X2F) | (Y30 to Y3F)
Hub [
1
Inverter Inverter
(station | Pr.544=0 (station | Pr.544=0
No.1) No.2)

» Setting network parameters of the master station
In the programming example, network parameters are set as follows.

Iltem Setting condition
Station type CC-Link IE Field Network Basic (master station)
Start I/0 0000
Quantity 2
Remote input (RX) X1000
Remote output (RY) Y1000
Remote register (RWr) WO
Remote register (RWw) W100
Retry count 3

B Schematic diagrams of remote I/O and remote register devices
» The following diagram shows the remote 1/0O (RX and RY) transmitted between the programmable controller CPU and
remote stations. Shaded areas show the devices actually used.

Remote station
(station 1)

Programmable controller CPU

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

RXOF to RX00
RX1F to RX10

RYOF to RY00
RY1F to RY10

Remote station
(station 2)

IY100F to Y1000
IY101F to Y1010
IY102F to Y1020
IY103F to Y1030
IY104F to Y1040
Y105F to Y1050

RXOF to RX00
RX1F to RX10

RYOF to RY00
RY1F to RY10
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» The following diagram shows the remote register areas (RWw and RWr) transmitted between the programmable controller
CPU and remote stations. Shaded areas show the devices actually used.

Remote station
Programmable controller CPU

__________________ (station 1)

E For writing ! ! E
: W100 1 | E f RWwO !
W101 ' ' RWw1 ,
: W102 J : : 1 RWw2 :
' W103 ' : RWw3 ;
[ i : RWo__| |
! W120 1 ! : RW |
: W121 : ; RWr2 :
: W122 : ; RWr3 :
: W123 |
i WI3F :

\ ; , Remote station

1 For reading , (station 2)

; WO000 ; e A ,
- WO001 - : :
; W002 o 5 f RWwO !
: W003 | : Ewwg |
! : ' ' W. H
5 WO1F : ; 1 RWw3 |
: W020 | ! :
5 W021 . ! J RWr0 |
! W022 ' . RWr1 '
| W023 ; : 1 RW2 !
i : i : ¢ :
E WO3F : el ]

B Programming example for reading the inverter status
The following program turns ON the signal YOO of the output unit when the station 1 inverter starts running.

SM1536 SD1536.0 SD1540.0
I |

Mo
0 } |} e Check the data link status of the station 1

Mo X1002 Y30
4) I I

Turn on the output unit (Y0O0)

(7) { END

. X101F X1000
Remote input
One [ RXF o RXO b15b14b13b12b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

station | [RxiFio rxtg] - (0]ofofofofofoJofofofofofofofo]0]

[Inverter status]
b31b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19b18b17 b16
lofoJofofofofofo[ofofofofofo]o]o0]
—

[Inverter status]

Inverter status

b0 : Forward running b7 : Fault (ABC)*1
b1 : Reverse running b8 : —(NET Y2)*1
b2 : Running (RUN)*1 b9 : —(DO0)*1

b3 : Up to frequency b10 : —(DO1)*1
b4 : Overload warning b11:—(DO2)*1
b5 : —(NET Y1)*1 b22 : — (NET Y3)*1
b6 : Frequency detection (FU)*1 b23 : — (NET Y4)*1

*1  These signals are assigned in the initial status. Use Pr.190 to Pr.196 and Pr.313 to Pr.315 (Output terminal function selection) to change the
output signals.

B Programming example for setting the operation mode

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

The following program changes the operation mode of the station 1 inverter to network operation.
» Operation mode write code: HFB (hexadecimal)
» Network operation set data: HO000 (hexadecimal) (Refer to page 74.)
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» The reply code to the instruction code execution is set in D2. (Refer to page 73.)

SM1536 SD1536.0 SD1540.0 Mo ) )
© it i | 1F (O— Check the data link status of the station 1
Mo X20
@ —t i PLS M300
M300
® {sET___wms01 |

M301  X100F
3t

(10) —1 }

MoV HOFB W102

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

MoV HO W103

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

L_RST _ M301 |
L_SET _ M302 |
M302 X100F Read reply code (RWr2) to D2 when the
(19 [t { "wmov w2 p2__| instruction code execution completion (RXOF)

turns on.

RST Y100F | Turn off the instruction code execution
request (RYOF)

RST M302

(25) {END }—

B Programming example for setting the operation commands
The following program gives a forward rotation command and middle-speed operation command to the station 1 inverter.

SM1536  SD1536.0 SD1540.0 Mo
0 } { | 1t Check the data link status of the station 1
Mo X20 Y1000 )
(4) I i | Forward rotation command (RY0O0)

Y1003

Middle speed operation command (RY03)

®) {END
Y101F Y1000
P19 il > RYOF to RY00
[o[o]ofofoJo]o[o]ofofoJo][1]o]o][1]——— —R\—ME:—E—RY—ﬂ)—JOnestation

| |
v
[Run commandﬁ l 1. ON
Middle speed Forward rotation 0: OFF
b31 b23 b16
lofofofofofofofofofofofofofoo]o]
k—\(—)

[Run command]

Run command

b0 : Forward rotation command b8 : —(NET X1)*1

b1 : Reverse rotation command b9 : Output stop (MRS)*1
b2 : High-speed operation command (RH)*1 b10 : — (NET X2)*1

b3 : Middle-speed operation command (RM)*1 b11:—(RES)*1

b4 : Low-speed operation command (RL)*1 b27 : — (NET X3)*1

b5 : JOG operation selection 2 b28 : — (NET X4)*1

b6 : Second function selection b29 : — (NET X5)*1

b7 : Current input selection

*1  These signals are assigned in the initial status. Use Pr.180 to Pr.189 (Input terminal function selection) to change the input signals. Some
signals are not controllable by a command from the programmable controller depending on the setting. (For details, refer to the Instruction Manual
(Function).)

B Programming 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 the station 1 inverter to output to D1.
Output frequency read code: HO001 (hexadecimal)
For the monitor codes, refer to page 76.
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Example) The output frequency of 60 Hz is indicated as "H1770 (6000)".

@ 1t

(12) — t

(16)

Mo

Mo

X20
1}

SM1536  SD1536.0 SD1540.0
— F it 3F

O_

Check the data link status of the station 1

Set monitor code (HO1) of output frequency

MoV H1

W100

Y100C

to RWwO.

Turn on the monitor command (RYOC)

Read output frequency (RWr0) to D1

1MoV Wo

when the monitoring (RX0C) turns on.

B Programming example for the parameter reading
The following program reads Pr.7 Acceleration time of the station 1 inverter to output to D1.

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

» For the instruction codes of parameters, refer to the Instruction Manual (Function).

» The reply code to the instruction code execution is set in D2. (Refer to page 73.)

)

(4)

®)

(10)

(17)

(25)

SM1536  SD1536.0 SD1540.0
— | { s

MO

O—

MO

X20
1L

— |

M3(20
I

-
PLS

M301
— |

X100F
‘l’/"

SET

M300

M301

M302

{__Mov H7

SET

==

———
RST

[—
SET

W102
Y100F
M301

M302

— F

{ ™MoV w3

D1

{__Mov w2

RST

[ SAS-A —

RST

D2

Y100F

M302

{END }—

Check the data link status of the station 1

Write Pr.7 read code (H07) to RWw2.

Turn on the instruction code execution
request (RYOF)

(RWr2) to D1 and D2 when the instruction code

Read acceleration time (RWr3) and reply code
execution completion (RXOF) turns on.

Turn off the instruction code execution
request (RYOF)

«"® NOTE

B Programming example for the parameter writing

« For the parameter assigned the number of 100 or higher, change the link parameter extended setting (set it to the one other

than HOO). For the setting values, refer to the instruction code list of the Instruction Manual (Function).

The following program changes the setting value in Pr.7 Acceleration time of the station 1 inverter to 3.0 seconds.

» Acceleration time writing instruction code: H87 (hexadecimal)
» Acceleration time setting data: K30 (decimal)

For the instruction codes of parameters, refer to the Instruction Manual (Function).
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The reply code to the instruction code execution is set in D2. (Refer to page 73.)

SM1536  SD1536.0 SD1540.0 MO . .
©) — t |} 1 F (O— Check the data link status of the station 1
MO X20
@ r—t { PLS M300
M300 S
®) } SET M301
M301 X100F
(10) — } 1t [wmov 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___wso1 |
{_SET w302 |

oo [ F T ] S o e ) B e e et
{_RST___ Y100F | Turn off the instruction code execution request (RYOF)
{TRST __ m302 |

(25) {END

«*® NOTE

» For the parameter assigned the number of 100 or higher, change the link parameter extended setting (set it to the one other
than HOO0). For the setting values, refer to the instruction code list of the Instruction Manual (Function).
» For other functions, refer to the instruction codes (refer to page 74).

B Programming example for frequency setting

The following program changes the frequency setting of the station 1 inverter to 50.00 Hz.
» Set frequency: K5000 (decimal)
» The reply code to the instruction code execution is set in D2. (Refer to page 73.)

SM1536 SD1536.0 SD1540.0 Mo ) )
© 1t { 1t (O— Check the data link status of the station 1
Mo X20
@t i | PLS M300
M300
®) f {TSET—_wiso1 |
M301  X100D
(10) 1t 1 MoV K5000 ___wio1 | Write set frequency to RWw1.
—SET " viooo | Turn off the frequency setting

command RAM (RY0D)

RST M301

SET M302
M302  X100D Read reply code (RWr2) to D2 when the
L ] L I O
an = n LoV W2 D2 frequency setting completion (RXOD) turns on.
RST vioon | Turn off the frequency setting command RAM
—=——"""+ (RYOD)
RST M302
(23) {END }

«*® NOTE

» To change the set frequency continuously from a programmable controller, check that the frequency setting complete (for
example, X100D) turns ON, and the reply code from the remote register is HO000. Then change the setting data (for example,
W101) continuously.

» To write the set frequency to the EEPROM, change the following points in the program shown above.

- Frequency setting command (from Y100D to Y100E)
- Frequency setting completion (from X100D to X100E)
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"1
*2

<Timing chart when writing to RAM>

Y100D

<Timing chart when writing to EEPROM>

Y100E } f
*9 ?

wiot W101 X :
e —— Inverter e
running running ;
frequency frequency  Reflect to the inverter when Y100E turns on

To the EEPROM, a writing is performed only once after the command Y100E turns ON.
If the set data is changed at the command Y100E ON, the change is not applied to the inverter.

B Programming example for the fault record reading
The following program reads the fault records of the station 1 inverter to output to D1.

» Fault history No. 1 and 2 reading instruction code: H74 (hexadecimal)

For the error

codes, refer to the Instruction Manual (Maintenance).

The reply code to the instruction code execution is set in D2. (Refer to page 73.)

SM1536  SD1536.0 SD1540.0 Mo . .
Ot i t P (O— Check the data link status of the station 1
Mo X20
@t i } PLS M300
M300
@t SET M301
M301 X100F Write error history No.1 and No.2 read
L 1 I
(o) | 1A L MOV H74 _ Wi02 | ;h4e (H74) to RWW2.
SET—vioor ] Turn on the instruction code execution request
— (RYOF)
RST M301
SET M302
M302  X100F
an—it { [mov—— ws b1 | | Read alarm data (RWr3) and reply code
(RWr2) to D1 and D2 when the instruction
[ mov w2 D2 code execution completion (RXOF) turns on.
T ERETTEE Turn off the instruction code execution request
————————1 (RYOF)
RST M302
(25) {END

B Programming example for resetting the inverter at an inverter fault
The following program resets the station 1 inverter at an inverter fault.

(0)
Mo

SM1536  SD1536.0 SD1540.0
t { 1+

Check the data link status of the station 1

xiota Y101A | Turn on the error reset request flag (RY1A)
1T

() t

Turn off the error reset request flag (RY1A)
when the error status flag (RX1A) is off.

®) |

{END

«*® NOTE

.

.

.

.

The inverter reset with the flag RY1A shown above is enabled at an inverter fault only.

When Pr.349 Communication reset selection = "0", inverter reset is available independently of the operation mode.

When using the instruction code execution request (RYOF) 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 81.)

Refer to page 287 for operation conditions of inverter reset.
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@ Instructions

B Operating and handling instructions

The inverter only accepts the commands from the programmable controller during operation using the CC-Link IE Field
Network Basic. Operation commands input from external devices are 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 programmable controller fault, an open Ethernet cable or other
factors during CC-Link IE Field Network Basic operation.

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", 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 sequence program.

Set a value other than "0" in Pr.340 to start in the Network operation mode after inverter reset. (For details of Pr.340, refer
to the FR-E800 Instruction Manual (Function).)

H Troubleshooting

Description Point to be checked

Communication is not established. Check that the communication speed is not set to 10 Mbps.

Check that the Ethernet cable is installed correctly. (Check for contact fault, break in the cable, etc.)

Operation mode does not switch to the | Check that the inverter is in the External operation mode.

Network 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.

2.6.5 Group number setting

Set a group number to each remote station to divide remote stations into groups and perform cyclic transmission by the group.

By grouping the remote stations by their reference response times, cyclic transmission can be performed smoothly regardless

of the differences of the reference response times. (Refer to the CC-Link IE Field Network Basic Reference Manual (SH-
081684ENG) for the details.)
Star topology

Group No.1*1

Group No.2#2
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* Line topology

Group No.1*1 Group No.2+2

*1  The number of occupied stations for one group is up to 16.
*2  Up to four groups can be organized.

2. Ethernet Communication
2.6 CC-Link IE Field Network Basic



2.7 MODBUS/TCP

2.7.1 Outline

MODBUS/TCP is available for the FR-E800-(SC)EPA, FR-E806-SCEPA, FR-E800-(SC)EPB, and FR-E806-SCEPB.

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

Some functions are not supported depending on the date of manufacture of the inverter. For details of specification changes,
refer to page 290.

4 Communication specifications

The communication specifications are shown in the following table.

Item Description

Communication protocol MODBUS/TCP protocol
Conforming standard OPEN MODBUS/TCP SPECIFICATION
Time delay setting Not available
Maximum number of connections ™ 3
Topology Line, star, or a combination of line and star
Server function Number of simultaneously 1103

acceptable request messages

*1  This indicates the number of connections which can be simultaneously established by the inverter. The maximum number of connected units
depends on the maximum number of connections of the client and the number of connections per inverter. For example, when the maximum
number of connections of the client is 64 and one connection is used per inverter, up to 64 units can be connected. For details, refer to the User's
Manual of the client.

2.7.2 Initial setting for MODBUS/TCP

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 configured
or if there is any setting error.

Pr. Name L Setting range Description
value
1427 Ethernet function selection 5001
Ne3o”' |1 502, 5000 to 5002,
1428 Ethernet function selection 45937 5006 to 5008, 5010 to
N631™! |2 5013, 9999, 34962"3, _
N Set the application, protocol, etc.
1429 Ethernet function selection 44818 <, 45237,
1 45238 0
N632 3 45238, 47808 <,
1430 Ethernet function selection 61450
1 9999
N633 4
0 Ethernet communication is available, but the inverter output
is shut off in the NET operation mode.
Set the interval of the communication check (signal loss
I detection) time for all devices with IP addresses in the range
1432 Ethernet communication o .
L. 15s specified for Ethernet command source selection (Pr.1449
N644 check time interval 0.1t0999.8 s
to Pr.1454).
If a no-communication state persists for longer than the
permissible time, the inverter output will be shut off.
9999 No communication check (signal loss detection)
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Initial

Pr. Name value Setting range Description
1449 Ethernet command source 0
N670"" selection IP address 1
1450 Ethernet command source 0
N671"" selection IP address 2 0 t0 255

(o}

1451 Ethernet command source 0 To limit the network devices that send the operation or
N672"" selection IP address 3 speed command through the Ethernet network, set the
1452 Ethernet command source range of IP addresses of the"de.vi.c.es. )
N6731 selection IP address 4 0 When Pr.1449 to Pr.1452 = "0 (initial value)", no IP address

is specified for command source selection via Ethernet. In
this case, operation commands cannot be sent via Ethernet.

1453 Ethernet command source

selection IP address 3 range | 9999

specification

1454 Ethernet command source

N675"1 selection IP address 4 range | 9999
specification

N674""

0 to 255, 9999

*1  The setting is applied after an inverter reset or next power-ON.
*2  The setting is available for the FR-E800-(SC)EPA and FR-E806-SCEPA.
*3  The setting is available for the FR-E800-(SC)EPB and FR-E806-SCEPB.

«*® NOTE

* The monitor items and parameter settings can be read during communication with the Pr.1432 Ethernet communication
check time interval = "0 (initial value)" setting, but such operation will become faulty once the operation mode is changed 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 90.)

€ Ethernet function selection (Pr.1427 to Pr.1430)

To select MODBUS/TCP for the application, set "502" (MODBUS/TCP) in any of Pr.1427 to Pr.1430 Ethernet function
selection 1 to 4. (Refer to page 226.)

@ 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, set the range of IP
addresses of the devices.

* When Pr.1449 to Pr.1452 = "0 (initial value)", no IP address is specified for command source selection via Ethernet. In this
case, operation commands cannot be sent via Ethernet.
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* 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]

Configuration “E=8

Client Server 1 Server 2
iQ-R RO8CPU FR-E800 FR-E800
192.168.50.100 192.168.50.1 192.168.50.2

To allow the client to control the servers, set the parameters in servers 1 and 2 as follows to specify the IP address range for
Ethernet command source selection.

Set the IP address of the client in the engineering software (GX Works3) within the range from 192.168.50.100 to 192.168.50.110.

Pr1449  Pr1450  Pr.1451  Pr.1452
Ethernet IP address
| 18 | 50 | 100 |

for command source selection 192 -

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

Pr1453  Pr.1454
— | — | e | 110 |

Command source selection range setting
for the Ethernet IP address ‘

In this case, the IP address range in which Ethernet communication is permitted is "192.168.50.xxx (100 to 110)".
[Setting example 2]

Pr.1449 Pr.1450 Pr.1451 Pr.1452
Ethernet IP address
for command source selection ‘ 192 ‘ 168 ‘ 1 ‘ 1?? ‘
The range is between ‘ The range is between
the values set in both the values set in both
parameters. K parameters.
v

v
Pr1453  Pr.1454
3 | 150 |

Command source selection range setting
for the Ethernet IP address — — ‘

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)".

* When "9999 (initial value)" is set in Pr.1453 or Pr.1454, the range is invalid.

«*® NOTE

* When four or more clients attempt a connection to the inverter, the connection attempted from outside of the IP address range
set for Ethernet command source selection will be forced to be closed in order from the oldest.

€ 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 output will be shut off.

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

« The monitor 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 client.)
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» 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 <—External—>! <— Network —

Connected device
U

Inverter

—

Inverﬁer
Connected device

Pr.1432 1---

Communication
check counter

L]

E.EHR

R

Fault (E.EHR)

LF

2.7.3

Parameters related to MODBUS/TCP

The following parameters are used for MODBUS/TCP communication. Set the parameters as required.

Initial . .
Pr. Name value Setting range Setting range

1426 Link speed and duplex mode 0 Oto4 Set the communication speed and the communication
N641™" selection mode (full-duplex/half-duplex).
1442
N660"" IP filter address 1 (Ethernet) |0
1443 .
N661"! IP filter address 2 (Ethernet) |0
1444 0 to 255

1 IP filter address 3 (Ethernet) |0
N662 Set the range of connectable IP addresses for the network
1445 i devices.
neez ! | T filter address 4 (Ethernet) | 0 (When Pr.1442 to Pr.1445 = "0 (initial value)", the function
1446 IP filter address 2 range 9999 is invalid.)
N664"" specification (Ethernet)
1447 i

., |IPfilter address 3 range 9999 0 to 255, 9999
N665 specification (Ethernet)
1448 IP filter address 4 range 9999
N666"" specification (Ethernet)

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

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

4 Communication speed and full-duplex/half-duplex selection (Pr.1426)

Use Pr.1426 Link speed and duplex mode selection to set the communication speed and the full-duplex or half-duplex

specifications of the connected device.

Pr.1426 setting Communication | Full-duplex/half- Remarks
speed duplex system
. . The communication speed and the communication mode (half-duplex/full-
A Automatic Automatic . . : .
0 (initial value) L - duplex) are automatically negotiated to ensure the optimum setting. To set
negotiation negotiation . L o L . . )

automatic negotiation, auto negotiation setting is required also in the client.

1 100 Mbps Full duplex —

2 100 Mbps Half duplex —

3 10 Mbps Full duplex —

4 10 Mbps Half duplex —
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@ IP filtering function (Ethernet) (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
setting range for IP address of connectable network devices 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
IP filter address (Ethernet) | 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
IP filter address range specification
3 | 150 |

(Ethernet) _ 9999
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

IP filter address (Ethernet) | 192 168 2 | 100 |
A
The range is between I
the values set in both
parameters.
v
Pr.1446 Pr.1447 Pr.1448

IP filter address range specification
(Ethernet) ‘ _ ‘ 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 "9999 (initial value)" is set in Pr.1446 to Pr.1448, the range is invalid.

/N\CAUTION

» The IP filtering function (Ethernet) (Pr.1442 to Pr.1448) is provided as a means to prevent unauthorized access, DoS
attacks, computer viruses, or other cyberattacks from external devices, but the function does not prevent such access
completely. In order to protect the inverter and the system against unauthorized access by external systems, take
additional security measures. We shall have no responsibility or liability for any problems involving inverter trouble and

system trouble by DoS attacks, unauthorized access, computer viruses, and other cyberattacks. The following are
examples of measures to prevent them.

- 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.)

€ Message format

Request
! Response

1 Within 10 ms=*1.
:‘ )I

*1  The chart shows the performance when the inverter is connected to a client 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 server (the inverter) having the address specified by the client.

* Normal Response
After the query from the client is received, the server executes the request function, and returns the corresponding normal
response to the client.

* Error Response
When an invalid function code, address or data is received by the server, the error response is returned to the client.
This response is appended with an error code that indicates the reason why the request from the client could not be
executed.
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€ Message frame (protocol)
* Communication method
Basically, the client sends a query message (inquiry), and servers return a response message (response). At normal
communication, the transaction identifier, protocol identifier, unit 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 message from client

Transaction Identifier

Protocol Identifier

Length Field

Unit Identifier

Function Code

Eight-Bit
Data Bytes

Transaction Identifier

Protocol Identifier
Length Field
Unit Identifier

Function Code

:ll Eight-Bit
Data Bytes

Response message from server

Message frames have 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 client adds the data for the purpose of transaction control.
The same data is returned in the response from the server.

Protocol identifier

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

Length field

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

Unit identifier

0, 255

Function code

"1 to 255" can be set as the function code in the single-byte (8-bit) length filed. The client sets the function to be
sent to the server as the request, and the server performs the requested operation. Refer to the function code
list for details of the supported function codes. An error response is generated when a function code other than
those in the function code list is set.

The normal response from the server contains the function code set by the client. The error response contains
H80 and the function code.

Data

The format changes according the function code. (Refer to page 94.) The data, for example, includes the byte
count, number of bytes, and accessing content of holding registers.

& Function code list

Function name

Message
format
reference page

Read/write Code Outline

Read holding registers

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 100.)
Monitor code (Refer to the FR-E800 Instruction Manual
(Function).)

Fault history (Refer to page 102.)

Model information monitor (Refer to page 102.)

Inverter parameters (Refer to page 101.)

CiA402 drive profile (Refer to page 103.)

Read HO3 page 94

Write Single Register

Data is written to a holding register.

Data can be written to MODBUS registers to output instructions
to the inverter or set parameters.

System environmental variable (Refer to page 100.)

Inverter parameters (Refer to page 101.)

Write HO6 page 95

Diagnostics

Functions are diagnosed. (Communication check only)

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).

Read HO8 page 95

Subfunction code HOO (Return query data).
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Function name

Read/write

Message
format
reference page

Code Outline

Write Multiple Registers

Write

Data is written to multiple consecutive holding registers.

Data can be written to consecutive multiple MODBUS registers to
output instructions to the inverter or set parameters.

System environmental variable (Refer to page 100.)

Inverter parameters (Refer to page 101.)

CiA402 drive profile (Refer to page 103.)

H10 page 96

Read holding register
access log

Read

The number of registers that were successfully accessed by the
previous communication is read.

Queries by function codes H03, H06, 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 function codes H03, H06, and H10.

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

H46 page 97

€ Read holding registers (reading data of holding registers) (H03 or 03)

* Query message

a. Transaction b. Protocol c. Lendth field d. Unit e. Function f. Starting d. Quantity of
identifier identifier : 9 identifier code address registers
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 . d. Unit e. Function h. Byte . .
identifier identifier ¢. Length field identifier code count I. Register value
H L H L H L . HO3 . H L
(Bbits) | (8bits) | (8bits) |(8bits) |(8bits) |(@bits) |E&ONS) (8 bits) (Bbits) | g pits) | (8 bits) | (n x 16 bits)
* Query message setting
Message Description

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

a | Transaction identifier The same data is returned in the response from the server.
. o Fixed to 0. (When the server receives data other than 0, it does not send the response message.)

b | Protocol identifier "0" is returned in the response from the server.

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

d | Unit identifier 0, 255

Function code Set HO3.

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

f | Starting address Starting address = start register address (decimal) - 40001 (Except for the CiA402 drive profile)
For example, when starting address 0001 is set, the data of holding register address 40002 is read.

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

» Content of normal response
Message Description
h | Byte count The setting range is H02 to HFA (2 to 250).

Twice the number of reads specified by (g) is set.

Register value

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

B Example) Read the register values of 41004 (Pr.4) to 41006 (Pr.6) from the inverter.
Query message

Tl:ansa_c.t fon Protocol identifier Length field Unit identifier | Function code | Starting address Quar_1t|ty 2
identifier registers
- 1 HOO HOO HOO HO6 HFF HO3 HO3 HEB HOO0 HO3
(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)
Transaction Protocol . Unit Function Byte .
identifier identifier Length field identifier code count DRatefeloe
- - HOO HOO HOO H09 HFF HO3 HO6 H17 H70 HOB HB8 HO3 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)

94 2. Ethernet Communication

2.7 MODBUS/TCP




*1  The values are the same as those in the query message.
Read value

Register 41004 (Pr.4): H1770 (60.00 Hz)
Register 41005 (Pr.5): HOBB8 (30.00 Hz)
Register 41006 (Pr.6): HO3ES8 (10.00 Hz)

€ Write single register (writing data to holding registers) (H06 or 06)

» The content of the system environmental variables and inverter parameters (refer to page 100) assigned to the holding

register area can be written.
* Query message

a. Transaction b. Protocol c. Lenath field d. Unit e. Function f. Register Register value
identifier identifier : 9 identifier code Address 9-Reg
H L H L H L (8 bits) HO6 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 field d. Unit e. Function f. Register Register value
identifier identifier : 9 identifier code Address 9-Reg
H L H L H L (8 bits) HO6 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

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

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

The data length from the unit identifier to the data is stored in byte.
0, 255
Set HO6.

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.

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

a | Transaction identifier

b | Protocol identifier

c | Length field
Unit identifier
Function code

f | Register address

g | Register value

» 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.

B Example) Write 60 Hz (H1770) to register 40014 (running frequency RAM) in the inverter.

Query message

Tr_'ansa_c_t fon Protocol identifier Length field Unit identifier D Register address Register value
identifier code
- - HOO HOO HOO HO6 HFF HO6 HOO 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

€ 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

e. Function

identifier identifier G L i identifier code SR g- Data
H L H L H L @ bis) Ho8 HOO | HOO  |H L
(Bbits) | (8bits) | (8bits) | (8bits) | (8bits) | (8 bits) (8 bits) (Bbits) | (8bits) | (8bits) | (8 bits)
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* Normal response (Response message)

a. Transaction b. Protocol . d. Unit e. Function .
identifier identifier E=ngttElg identifier code ESkioeten g- Data
H L H L H L (8 bits) HO8 HOO HOO 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 client adds the data for the purpose of transaction control.
The same data is returned in the response from the server.

b | Protocol identifier

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

Data

¢ | Length field The data length from the unit identifier to the data is stored in byte.
d | Unit identifier 0, 255

e | Function code Set HO8.

f | Sub-function Set H0000.

9

Any 2-byte long data 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.

€ Write multiple registers (writing data to multiple holding registers) (H10

or 16)

« Data can be written to multiple holding registers.

* Query message

a. Transaction b. Protocol c. Length field d. Unit e. Function f. Starting g. Quantity of | h. Byte
identifier identifier : 9 identifier code address registers count
H L H L H L . H10 H L H L .
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | @ bits) | E P | (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits) | & P1S)
i. Register value
H L
(8 bits) | (8 bits) | (n x 2 x 8 bits)
* Normal response (Response message)
a. Transaction b. Protocol c. Length field d. Unit e. Function f. Starting d. Quantity of
identifier identifier . 9 identifier code address registers
H L H L H L (8 bits) 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)
* Query message setting
Message Description

a | Transaction identifier

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

b | Protocol identifier

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

¢ | Length field

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

Unit identifier

0, 255

e | Function code

Set H10.

f | Starting address

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

Starting address = start register address (decimal) - 40001 (Except for the CiA402 drive
profile)

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

g | Quantity of registers

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

h | Byte count

The setting range is HO2 to HFA (2 to 250).
Set the value set in (g) multiplied by 2.

i | Register value

The amount of data specified by (g) is set. Write data is output Hi bytes first followed by Lo
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.
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B Example) Write 0.5 s (H05) to register 41007 (Pr.7) and 1 s (HOA) to register 41008 (Pr.8) in the
inverter.
Query message

Transaction Protocol Length field Unit Function Starting Quantity of Byte
identifier identifier identifier code address registers count

9 1 HOO0 HOO HOO HOB HFF H10 HO03 HEE HOO HO02 HO4
(8 bits) | (8 bits) | (8 bits) |(8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits)

Register value

HOO [HO5 [HOO  [HOA
(8 bits) | (8 bits) | (8 bits) | (8 bits)

*1  Agiven value is set.
Normal response (Response message)

Transaction Protocol Length field Unit Function Starting Quantity of
identifier identifier identifier code address registers
- 1 HO0O HOO HOO HO06 HFF H10 HO03 HEE HOO HO02
(8 bits) | (8 bits) | (8 bits) |(8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits)

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

€ Read holding register access log (H46 or 70)
» Queries by function codes H03, H06, 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. Lenath field d. Unit e. Function
identifier identifier : 9 identifier code
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 field d. Unit e. Function f. Starting g. No. of
identifier identifier : 9 identifier code 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)
* Query message setting
Message Description

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

The same data is returned in the response from the server.

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

a | Transaction identifier

b | Protocol identifier

c | Length field The data length from the unit identifier to the data is stored in byte.
Unit identifier 0, 255
Function code Set H46.

» Content of normal response

Message Description

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

For example, when starting 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.

f | Starting address

B Example) Read the successful register start address and the number of successful accesses
from the inverter.
Query message

Tl-'ansa_c-t fon P rOt(fC.OI Length field Unit identifier | Function code
identifier identifier
4 9 HO0O HO0O HO0O HO02 HFF H46
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits)
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*1

A given value is set.

Normal response (Response message)

Transaction Protocol . L i . Starting .
identifier identifier Length field Unit identifier | Function code address No. of points
- - HOO HOO HOO0 HO06 HFF H10 HO3 HEE HOO HO02
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits)

*1  The values are the same as those in the query message.
The number of holding registers that were successfully accessed was returned as two with the start address 41007 (Pr.7).

& CiA402 drive profile

» Reading and writing according to the CiA402 drive profile are available.
» Use the function code HO3 (page 94) for reading and the function code H10 (page 96) for writing.

B Example) Read the register values of vl velocity acceleration (index 24648, sub index 0 to 2)
Query message

Transaction Protocol Lenath field Unit Function Starting Quantity of
identifier identifier 9 identifier code address registers
“ “ HO0O0 HOO HOO HO06 HFF HO3 H60 H48 HOO HO4
(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)
Transaction Protocol Lenath field Unit Function | Byte
identifier identifier g identifier | code | count
- - HOO HOO HOO HOA HFF HO3 HO08
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits)
Register value
HOO HO2 HO7 HO8 HOO HOO HOO HO05
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) |(8 bits) | (8 bits) | (8 bits)

*1
Read value
Sub index 0 (Highest sub-index supported): HO002 (2)
Sub index 1 (Delta speed): H07080000 (1800 r/min)
Sub index 2 (Delta time): HO005 (0.5 s)

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

B Example) Write the register values to vl velocity acceleration (index 24648, sub index 0 to 2)
Query message

Transaction Protocol Lenath field Unit Function Starting Quantity of Byte
identifier identifier 9 identifier code address registers count
1 “ HOO HOO HOO HOF HFF H10 H60 H48 HOO HO4 HO8
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits)
Register value
HOO HO2 HO7 HO8 HOO HOO HOO HO05
(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)
Transaction Protocol Lenath field Unit Function Starting Quantity of
identifier identifier 9 identifier code address registers
1 “ HOO HOO HOO HO6 HFF H10 H60 H48 HOO HO4
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits)

*1
@ Error response

* An error response is returned if the query message received from the client contains an illegal function, address or data.

The values are the same as those in the query message.
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* Error response (Response message)

a. Transaction b. Protocol . d. Unit . .
identifier identifier c. Length field identifier e. Function code f. Exception code
H L H L H L . H80 + Function .
(8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) (8 bits)
Message Description

a | Transaction identifier

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

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

b | Protocol identifier message.)
"0" is returned in the response from the server.
¢ |Length field The data length from the unit identifier to the data is stored in byte.
d | Unit identifier 0, 255
e | Function code The function code requested by the client and H80 is set.
f | Exception code The codes in the following table are set.

* Error code list

Code Error item Error description
01 ILLEGAL FUNCTION The query message from the client has a function code that cannot be handled by the server.
* The query message from the client has a register address that cannot be handled by the
server. (No parameter, parameter cannot be read, parameter cannot be written) (Except for
02 ILLEGAL DATA ADDRESS the CiA402 drive profile)*1
* A nonexistent holding register is accessed using the CiA402 drive profile. More than one
holding register with more than one subindex is accessed. 23
The query message from the client has data that cannot be handled by the server. (Out of
03 ILLEGAL DATA VALUE . ) . 1
parameter write range, a mode is specified, or some other error)
06 SERVER DEVICE BUSY The reguest message cannot be processed because the server is executing another
operation.
*1  An error response is not returned in the following cases.
In other words, when function code H03 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.
(a) Function code HO3 (reading data of holding registers)
When the quantity of registers is specified as one or more and there are one or more holding registers from which data can be read.
(b) Function code H10 (writing data to multiple holding registers)
When the quantity of registers is specified as one or more and there are one or more holding registers to which data can be written.
*2  An error response is returned in the following cases.
. Function code
Example Index Sub index
HO3 H10
Access is attempted to index 24644 (H6044)
24644 to index 24646 (index Error code H02 Error code H02

24645 does not exist).

24646 (H6046)

Access is attempted to index
24648 and index 24649.

24648 (H6048)

Error code H02
Error code H02 The written data will be valid as far
as subindex 2 of index 24648.

24649 (H6049)

Access is attempted to index
24728 and index 24729. 24729 (H6099)

Error code H02
Error code H02 The written data will be valid as far
as subindex 0 of index 24728.

Access is attempted to index 24729 (H6099)
24729 and index 24730.

Error code H02
Error code H02 The written data will be valid as far
as subindex 2 of index 24729.

0
0
0
1
2
0
1
2
24728 (H6098) |0
0
1
2
0
1
2
0

24730 (H609A)

*3

An error response is not returned in the following cases.

Function code H10 (writing data to multiple holding registers)

Access is attempted to a writing-disabled subindex of a holding register with multiple subindices and data writing is enabled for at least one of the
subindices.
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€ MODBUS register

* The following shows the MODBUS registers for system environment variables (read/write), monitor codes (read),

parameters (read/write), fault history data (read/write), model information monitor items (read), and CiA402 drive profile

data (read/write).

« 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 clear’! Write Set H5A96.
40007 All parameter clear ' Write Set HAA99.
Inverter status / control input command . .
40008 o Read/write Refer to the following.
(extended)
40009 Inverter status / control input command 2 Read/write Refer to the following.
40010 Operation mode / inverter Setﬁng*‘3 Read/write Refer to the following.
40014 Running frequency (RAM value) Read/write (The display can be changed to the rotations per minute
40015 RuRRInG fi EEPROM val Wi (machine speed) using Pr.37 and Pr.53. Refer to the FR-
unning frequency ( value) rite E800 Instruction Manual (Function).)

*1  Settings in the communication parameters are not cleared.

*2  The data is written as a control input command for writing.
The data is read as the inverter status for reading.

*3  The data is written as an operation mode setting for writing.
The data is read as the operation mode status for reading.

 Inverter status / control input command, and inverter status / control input command (extended)

Bit Definition Bit Definition
Control input command Inverter status Control input command Inverter status
0 | Stop command RUN (Inverter running) 2 0 |NETX1(—)" NET Y1 (0)2
1 | Forward rotation command | Forward running 1 |NET X2 (—)" NET Y2 (0)2
2 Reverse rotation command Reverse running 2 NET X3 (—)" NET Y3 (0)2
RH (High-speed operation - 0
3 4 Up to frequency 3 NET X4 (—) NET Y4 (0)
command)
RM (Middle-speed operation ) .
4 9 Overload warning 4 NET X5 (—) 1 0
command)
RL (Low-speed operation
5 1 0 5 |— 0
command)
FU (Output frequenc
6 JOG operation selection 2 ( . P o 4 4 6 — 0
detection)
7 | Second function selection ABC (Fault)? 7 |- 0
8 | Terminal 4 input selection ABC2 (0)2 8 |— 0
9 — Safety monitor output 2 9 — 0
10 | MRS (Output stop) 0 10 |— 0
11 |— 0 11 |— 0
12 |RES (—) 0 12 |— 0
13 |— 0 13 |— 0
14 |— 0 14 |— 0
15 |— Fault occurrence 15 |— 0

*1  The signal within parentheses ( ) is the initial status. The function changes depending on the setting of Pr.180 to Pr.189 (Input terminal function

selection).

For details, refer to the description of Pr.180 to Pr.189 (Input terminal function selection) in the FR-E800 Instruction Manual (Function).
The signals assigned to the input terminals may be valid or invalid in the NET operation mode. (Refer to the FR-E800 Instruction Manual

(Function).)

*2  The signal within parentheses ( ) is the initial status. The function changes depending on the setting of Pr.190 to Pr.197 (Output terminal

function selection).

For details, refer to the description of Pr.190 to Pr.197 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
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» Operation mode / inverter setting

Mode Read value Write value
EXT HO0000 H0010™"
PU H0001 H0011™
EXT
JOG H0002 —
PU
JOG H0003 —
NET H0004 H0014
PU + EXT H0005 —

*1

Writing is available depending on the Pr.79 and Pr.340 settings. For details, refer to the FR-E800 Instruction Manual (Function).
Restrictions in each operation mode conform with the computer link specification.

* Monitor code

For details of the register numbers and the monitor items, refer to the description of Pr.52 in the FR-E800 Instruction

Manual (Function).

* Parameter

Pr. Register Name Read/write Remarks
For details on parameter names,
41000 to refer to the parameter list in the FR- . ) .
0 to 999 41999 E800 Instruction Manual Read/write The parameter number + 41000 is the register number.
(Function).
C2 (902) 41902 Terminal 2 frequency setting bias Read/write
frequency
42092 ;enr;’g'ga:/;lzr:)q“ency settingbias | oo diwrite | Analog value (%) set in C3 (902)
C3 (902
(902) Terminal 2 frequency setting bias Analog value (%) of the voltage (current) applied to terminal
43902 . Read
(terminal analog value)
125 (903) | 41903 Terminal 2 frequency setting gain Read/write
frequency
42093 ;er:;’(')”ga:/;g:)q“ency seting gain | poadiwrite | Analog value (%) set in C4 (903)
C4 (903
(903) Terminal 2 frequency setting gain Analog value (%) of the voltage (current) applied to terminal
43903 . Read
(terminal analog value) 2
Terminal 4 frequency setting bias .
C5 (904) 41904 Read/write
frequency
42094 ;I;enrg:(ljr;a\ll;llzr:)quency setting bias Read/write Analog value (%) set in C6 (904)
C6 (904
(904) Terminal 4 frequency setting bias Analog value (%) of the current (voltage) applied to terminal
43904 . Read
(terminal analog value)
126 (905) | 41905 Terminal 4 frequency setting gain Read/write
frequency
42095 ;I;enrg:(l)r;a\llglzf)quency setting gain Read/write Analog value (%) set in C7 (905)
C7 (905
(905) Terminal 4 frequency setting gain Analog value (%) of the current (voltage) applied to terminal
43905 . Read
(terminal analog value) 4
C12 (917) |41917 Terminal 1 bias frequency (speed) | Read/write Available only when the FR-E8AXY is installed.
- - S - -
42107 Terminal 1 bias (speed) (analog Read/write Analog valug (.A;) setin C13 (917) (Available only when the
13 (917) value) FR-E8AXY is installed.)
43917 Terminal 1 bias (speed) (terminal Read Analog value (%) of the voltage applied to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C14 (918) |41918 Terminal 1 gain frequency (speed) | Read/write Available only when the FR-E8AXY is installed.
- - S - -
42108 Terminal 1 gain (speed) (analog Read/write Analog valug (.A)) setin C15 (918) (Available only when the
15 (918) value) FR-E8AXY is installed.)
43918 Terminal 1 gain (speed) (terminal Read Analog value (%) of the voltage applied to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C16 (919) [41919 Terminal 1 bias command (torque) | Read/write Available only when the FR-EBAXY is installed.
- - S - -
42109 Terminal 1 bias (torque) (analog Read/write Analog valug (./o) setin C17 (919) (Available only when the
C17 (919) value) FR-E8AXY is installed.)
43919 Terminal 1 bias (torque) (terminal Read Analog value (%) of the voltage applied to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C18(920) |41920 Terminal 1 gain command (torque) | Read/write Available only when the FR-E8AXY is installed.
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Pr. Register Name Read/write Remarks
42110 Terminal 1 gain (torque) (analog Read/write Analog valug (.%) setin C19 (920) (Available only when the
19 (920) value.) ' ' FR-E8AXY is installed.) ' .
43920 Terminal 1 gain (torque) (terminal Read Analgg value (%) of the voltage appll.ed. to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C38(932) (41932 Terminal 4 bias command (torque) | Read/write
42122 I;L";')”a' 4 bias (torque) (analog | poyurite | Analog value (%) set in €39 (932)
€39(932) Terminal 4 bias (torque) (terminal Analog value (%) of the current (voltage) applied to terminal
43932 Read
analog value)
C40 (933) [41933 Terminal 4 gain command (torque) | Read/write
42123 I;L";')”a' 4 gain (torque) (analog | oo ywrite | Analog value (%) set in C41 (933)
C41(933) Terminal 4 gain (torque) (terminal Analog value (%) of the current (voltage) applied to terminal
43933 analog value) Read 4
C42 (934) |41934 PID display bias coefficient Read/write
42124 PID display bias analog value Read/write Analog value (%) set in C43 (934)
C43 (934) PID display bias analog value Analog value (%) of the current (voltage) applied to terminal
43934 (terminal analog value) Read 4
C44 (935) |41935 PID display gain coefficient Read/write
42125 PID display gain analog value Read/write Analog value (%) set in C45 (935)
C45 (935) PID display gain analog value Analog value (%) of the current (voltage) applied to terminal
43935 (terminal analog value) Read 4
For details on parameter names,
1883 to 22383 to gggtfngfuzzzmﬁﬁlﬁt in the FR- Read/write The parameter number + 44000 is the register number.
(Function).
» Fault history
Register Definition Read/write Remarks
40501 Fault record 1 Read/write
40502 Fault record 2 Read
40503 Fault record 3 Read Being 2 bytes in length, the data is stored as HOOoo.
40504 Fault record 4 Read Refer to the lowest 1 byte for the error code. (For details on error codes,
40505 Fault record 5 Read refer to the list of fault displays in the FR-E800 Instruction Manual
40506 Fault record 6 Read (Maintenance).)
40507 Fault record 7 Read The fault history is batch-cleared by writing to register 40501.
40508 | Fault record 8 Read Setany value as data.
40509 Fault record 9 Read
40510 Fault record 10 Read
* Product profile
Register Definition Read/write Remarks
44001 Model (1st and 2nd characters) Read
44002 Model (3rd and 4th characters) Read
44003 Model (5th and 6th characters) Read
44004 Model (7th and 8th characters) Read The model name can be read in ASCII code.
44005 Model (9th and 10th characters) |Read "H20" (blank code) is set for blank area.
44006 Model (11th and 12th characters) | Read Example) FR-E820-EPA:
44007 Model (13th and 14th characters) | Read H46, H52, H2D, H45, H38, H32, H30, H2D, H45, H50, H41, H20...H20
44008 Model (15th and 16th characters) | Read
44009 Model (17th and 18th characters) | Read
44010 Model (19th and 20th characters) | Read
44011 Capacity (1st and 2nd characters) | Read The capacity in the inverter model can be read in ASCII code.
- Data read is displayed in increments of 0.1 kW (rounded down to one
44012 Capacity (3rd and 4th characters) | Read decimal place).
p
. "H20" (blank code) is set for blank area.
44013 Capacity (5th and 6th characters) | Read Examp(le) 0.75K- ")7" (H20. H20, H20, H20, H20, H37)
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«*® NOTE

* When a 32-bit parameter setting or monitor item is read and the value to be read exceeds HFFFF, HFFFF is returned.

» The display can be changed from the frequency to rotations per minute (machine speed) using Pr.53. When the machine

speed is displayed, the value is incremented by one.

» CiA402 drive profile

Register

Index

Sub
index

Name

Description

Read/write

Data type

24639
(HB03F)

Error code

Error number

The error code of the latest fault that occurred after power-ON or an
inverter reset is returned.

When no fault occurs, no error is returned.

When the fault history is cleared during occurrence of a fault, no error
is returned.

The upper eight bits are fixed to FF, and the lower eight bits represent
the error code. (HFFXX: "XX" represents the error code.)

(For details on error codes, refer to the list of fault displays in the
Instruction Manual (Maintenance).)

Read

Unsigned16

24642
(H6042)

vl target velocity

Set speed (r/min) 13

Set the set frequency in r/min.

Monitoring range: -32768 (H8000) to 32767 (H7FFF)

When Pr.81 = "9999", the number of motor poles is regarded as 4.
Do not change the settings of this index and index 24831 (H60FF) at
the same time.

Read/write

Integer16

24643
(H6043)

vl velocity
demand

Output frequency (r/min)”!

The output frequency is read in r/min.

Monitoring range: -32768 (H8000) to 32767 (H7FFF)

When Pr.81 = "9999", the number of motor poles is regarded as 4.

Read

Integer16

24644
(H6044)

vl velocity actual
value

Operation speed (r/min)*1

The operation speed is read in r/min.

Monitoring range: -32768 (H8000) to 32767 (H7FFF)

When Pr.81 = "9999", the number of motor poles is regarded as 4.

Read

Integer16

24646
(H6046)

vl velocity min
max amount

Minimum/maximum speed (r/min)

Highest sub-
index supported

Maximum value of subindex: HO2 (fixed)

Read

Unsigned8

vl velocity min
amount

Minimum speed (r/min)"""2
Set Pr.2 Minimum frequency in r/min.

Setting range: 0 to 120 Hz

Read/write

Unsigned32

vl velocity max
amount

Maximum speed (/min)"""2

Set Pr.18 High speed maximum frequency in r/min.

Setting range: 0 to 590 Hz

Do not change the settings of this index and index 24703 (H607F) at
the same time.

Read/write

Unsigned32

24648
(H6048)

vl velocity
acceleration

Acceleration
vl velocity acceleration = Delta speed/Delta time

Highest sub-
index supported

Maximum value of subindex: HO2 (fixed)

Read

Unsigned8

Delta speed

Reference speed (r/min) 12
Set Pr.20 Acceleration/deceleration reference frequency in r/min.

Setting range: 1 to 590 Hz

Read/write

Unsigned32

Delta time

Acceleration time (s) 2

Set Pr.7 Acceleration time.

Setting range: 0 to 3600 s

(Example: To accelerate to 1500 r/min for 3.7 seconds, set sub index
1 to 15000 r/min and set sub index 2 to 37 seconds.)

Do not change the settings of this index and index 24707 (H6083) at
the same time.

Read/write

Unsigned16
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Register
Sub Name Description Read/write Data type
Index .
index
. vl velocity Deceleration o .
deceleration vl velocity deceleration = Delta speed/Delta time
0 nghest sub- Maximum value of subindex: HO2 (fixed) Read Unsigned8
index supported
Reference speed (r/min) 12
1 Delta speed Set Pr.20 Acceleration/deceleration reference frequency in r/min. | Read/write | Unsigned32
24649 Setting range: 1 to 590 Hz
(H6049) Deceleration time (s)2
Set Pr.8 Deceleration time.
Setting range: 0 to 3600 s
2 Delta time (Example: To decelerate from 1500 r/min for 3.7 seconds, set sub | Read/write | Unsigned16
index 1 to 15000 r/min and set sub index 2 to 37 seconds.)
Do not change the settings of this index and index 24708 (H6084) at
the same time.
24672 Modes of . - . ) .
(H6060) 0 operation Control mode: -1 (vendor specific operation mode) (fixed) Read/write Integer8
24673 Modes of
(H6061) 0 operation Current control mode: -1 (vendor specific operation mode) (fixed) Read Integer8
display
24674 0 Positiondemand | Position command (pulse) Read Inteqera2
(H6062) value The position command before the electronic gear operation is read. 9
24675 Position actual | Current position (pulse)
(H6063) 0 internal value The current position after the electronic gear operation is read. Read Integer32
24676 Position actual | Current position (pulse)
(H6064) 0 value The current position before the electronic gear operation is read. Read Integer32
Target torque (%)
24689 Set Pr.805 Torque command value (RAM).
(H6071) 0 Target torque Setting range: 600% to 1400% Read/write Integer16
When the value is set in 0.1 increments, the first decimal place is
rounded off.
24692 Torque demand value (%)
(H6074) 0 Torque demand The torque command is read. Read Integer16
24695 Torque actual Torque actual value (%)
(H6077) 0 value The motor torque is read. Read Integer16
Target position (pulse)
Set the target position in the direct command mode.
24698 . Initial value: 0 .
(Heo7A) |° Target position | g ing range: -2147483647 to 2147483647 Read/write | Integer32
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
Maximum profile speed (r/min)"""2
24703 0 Max profile Set !’r.18 Hig.h speed maximum frequency in r/min. Readurite Unsianed3?
(HB07F) velocity Setting range: 0 to 599 Hz o . [¢]
Do not change the settings of this index and index 24646 (H6046), sub
index 2 at the same time.
Profile speed (r/min)
Set the maximum speed in the direct command mode.
24705 ) . Initial value: 0 . .
(H6081) 0 Profile velocity Setting range: 0 to (120 x 590 Hz / Pr.81) Read/write Unsigned32
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
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Register

Sub Name Description Read/write Data type

Index .
index

Acceleration time constant (ms)
<Position control>
Set the acceleration time in the direct command mode.
Initial value: 5000
Setting range: 10 to 360000
The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)
) (For the direct command mode, refer to the FR-E800 Instruction

24707 Profile . . .
0 . Manual (Function).) Read/write Unsigned32
(H6083) acceleration I

<Other than position control>
Set Pr.7 Acceleration time in ms.
Setting range: 0 to 3600 s
The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded off
when Pr.21 ="1".
Do not change the settings of this index and index 24648 (H6048), sub
index 2 at the same time.

Deceleration time constant (ms)
<Position control>
Set the deceleration time in the direct command mode.
Initial value: 5000
Setting range: 10 to 360000
The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)
24708 Profile (For the direct command mode, refer to the FR-E800 Instruction
0 ) Manual (Function).) Read/write Unsigned32
(H6084) deceleration I
<Other than position control>
Set Pr.8 Deceleration time in ms.
Setting range: 0 to 3600 s
The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded off
when Pr.21 = "1".
Do not change the settings of this index and index 24649 (H6049), sub
index 2 at the same time.

Positionencoder . . . .
— . Encoder resolution (machine side / motor side) — —
resolution

Highest sub-
index supported
24719

Encoder resolution
H608F
( ) 1 Encoder Set Pr.369 Number of encoder pulses. Read/write Unsigned32

increments Setting range: 2 to 4096

Maximum value of subindex: HO2 (fixed) Read Unsigned8

2 Motor Motor speed (rev): HO0000001 (fixed) Read/write | Unsigned32
revolutions

— Gear ratio Gear ratio — _

Highest sub-
index supported

Maximum value of subindex: HO2 (fixed) Read Unsigned8

Motor shaft revolutions 2

24791 1 Motor . Set Pr.420 Command pulse scaling factor numerator (electronic
(H6091) revolutions gear numerator).

Setting range: 1 to 32767

Read/write Unsigned32

Drive shaft revolutions 2

Set Pr.421 Command pulse multiplication denominator
(electronic gear denominator).

Setting range: 1 to 32767

2 Shaft revolutions Read/write Unsigned32

Home position return method

. . . *4
24728 0 Homing method Set the home position return method in the direct command mode.

(H6098) (For the direct command mode and the home position return method,
refer to the FR-E800 Instruction Manual (Function).)

Read/write Integer8
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Register
Sub Name Description Read/write Data type
Index .
index
— Homing speeds | Home position return speed — —
0 Highestsub- |\ imum value of subindex: HO1 (fixed) Read Unsigned8
index supported
24729 Motor speed during home position returning (r/min)
(H6099) Soeed duri |Sett tre Ifllomti ggsiti;r;re/ﬂ:n:feed in the direct command mode.
eed durin nitial value: x z/Pr. . .
! sgarch for sv?itch Setting range: 0 to (120 x 400 Hz / Pr.81) Read/write Unsigned32
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
Home position return acceleration/deceleration time (ms)
Set the home position return acceleration/deceleration time in the
direct command mode.
. Initial value: 5000
(ngggA) 0 ::crz:g?ation Setting range: 10 to 360000 Read/write Unsigned32
The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
24820 Following error | Droop pulse (pulse
(H60F4) 0 actual ve?lue The grgop plfl‘;e be)fore the electronic gear operation is read. Read Integer32
24826 0 Control effort Spegd command after posit.ion Ioop*1 Read Integer32
(H60FA) The ideal speed command is read.
24828 0 Positiondemand | Position command (pulse) Read Integer32
(HB0FC) internal value The position command after the electronic gear operation is read.
Set speed (r/min) 13
Set the set frequency in r/min.
Monitoring range: -32768 (H8000) to 32767 (H7FFF)
24831 0 Target velocity When .I'-"r.81 ="9999", the numbgr of motor pole§ is regarded as 4. Read/write Integer32
(HB60FF) For writing the value after the unit switchover using Pr.53, the lower
24 bits of the data are valid and the upper 8 bits are ignored.
Do not change the settings of this index and index 24642 (H6042) at
the same time.
25858 0 Supported drive | Supported control mode: HO0010000 (vendor specific operation Read Unsigned32
(H6502) modes mode)
Device type
Bit 0 to 15 Device Profile Number: H0192
26623 Single device 402: Drive Profile .
(HB7FF) 0 typg f3it 161023 Additio)nal Information (Type): HO1 (Frequency Converter: Read Unsigned32
inverter)
Bit 24 to 31 Additional Information (mode bits): HOO
*1  The value is displayed and set in r/min regardless of the settings in Pr.53.
The frequency is converted to the rotation speed for reading, and the setting value is converted to the frequency for writing.
*2  Writing to EEPROM or RAM is selected according to the setting in Pr.342 Communication EEPROM write selection.
*3  Writing is not restricted by the Pr.18 and Pr.2 settings.
*4  The following table shows home position return methods corresponding to the Index 24728 (H6098) setting values.
24728 (H6098) setting Home position return method
-3 Data set type
-4 Stopper type (home position return direction: position pulse increasing direction)
-5 (initial value) Ignoring the home position (servo ON position as the home position)
-7 Count type with front end reference (home position return direction: position pulse increasing direction)
-36 Stopper type (home position return direction: position pulse decreasing direction)
-39 Count type with front end reference (home position return direction: position pulse decreasing direction)
-65 Stopper type (home position return direction: start command direction)
-66 Count type with front end reference (home position return direction: start command direction)

«"® NOTE

« The command interface in the Network operation mode is determined by the Pr.550 NET mode operation command source
selection setting. (Refer to the FR-E800 Instruction Manual (Function).)
* When the data is read, the value is displayed with a sign regardless of the Pr.290 Monitor negative output selection setting.
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2.8 BACnhet/IP

2.8.1 Outline

BACnet/IP is available for the FR-E800-(SC)EPA and FR-E806-SCEPA.
Operation or parameter setting via communication is possible using the BACnet/IP through the Ethernet connector on the

inverter.

Some functions are not supported depending on the date of manufacture of the inverter. For details of specification changes,
refer to page 290.

4 Communication specifications

The specifications conform to the BACnet standard of the Ethernet physical medium.

Item Description
Physical medium Ethernet (ISO 8802-3)
Supported property of BACnet standard object type Refer to page 112.
Supported BIBBs (Annex K) Refer to page 120.
BACnet standardized device profile (Annex L) Refer to page 120.
Segmentation Not supported
Device address binding Not supported
Topology Line, star, or a combination of line and star

«*® NOTE

» This product is classified as a BACnet Application Specific Controller (B-ASC).

2.8.2 Initial setting for BACnet/IP

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 configured
or if there is any setting error.

Pr. Name 12:::1' Setting range Setting range
1427 Ethernet function selection
1 5001
N630 1
1428 Ethernet function selection 502, 5000 to 5002,
Ne3t" |2 45237 | 5006 to 5008, 5010 to
1429 - - 5013, 9999, 44818, | Set the application, protocol, etc.
. :Ethernet function selection 45238 45237, 45238,
N632 47808, 61450
1430 i i
» Ethernet function selection 9999
N633 4
0 Ethernet communication is available, but the inverter output
is shut off in the NET operation mode.
Set the interval of the communication check (signal loss
1432 Ethernet communication detection) time for all devices with IP addresses in the range
AN 15s specified for Ethernet command source selection (Pr.1449
N644 check time interval 0.1t0999.8 s to Pr.1454)
If a no-communication state persists for longer than the
permissible time, the inverter output will be shut off.
9999 No communication check (signal loss detection)
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Pr. Name t‘allt:f: Setting range Setting range
1449 Ethernet command source 0
N670"" selection IP address 1
1450 Ethernet command source 0
N671"" selection IP address 2
1451 Ethernet command source 0to 255 To limit the network devices that send the operation or
N672" selection IP address 3 0 speed command through the Eth.ernet network, set the
range of IP addresses of the devices.
1452 Ethernet command source 0 When Pr.1449 to Pr.1452 = "0 (initial value)", no IP address
N673"" selection IP address 4 is specified for command source selection via Ethernet. In
1453 Ethernet command source this case, operation commands cannot be sent via Ethernet
Ne74! | Selection IP address 3range | 9999 with MODBUS/TCP protocol.
specification
0 to 255, 9999
1454 Ethernet command source
N675" selection IP address 4 range | 9999
specification

*1

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

«"® NOTE

« The monitor items and parameter settings can be read during communication with the Pr.1432 Ethernet communication
check time interval = "0 (initial value)" setting, but such operation will become faulty once the operation mode is changed 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 109.)

@ Ethernet function selection (Pr.1427 to Pr.1430)

To select BACnet/IP for the application, set "47808" (BACnet/IP) in any of Pr.1427 to Pr.1430 Ethernet function selection 1

to 4.

«*® NOTE

« Change the setting if selected communication protocols cannot be used together. (Refer to page 7 and page 226.)

€ 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, set the range of IP

addresses of the devices.

* When Pr.1449 to Pr.1452 = "0 (initial value)", no IP address is specified for command source selection via Ethernet. In this

case, operation commands cannot be sent via Ethernet.
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* 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]

Configuration “E=8
Master Inverter 1 Inverter 2
iQ-R RO8CPU FR-E800 FR-E800
192.168.50.100 192.168.50.1 192.168.50.2

To allow the master to control the inverters, set the parameters in inverters 1 and 2 as follows to specify the IP address range for
Ethernet command source selection.

Set the IP address of the master in the engineering software (GX Works3) within the range from 192.168.50.100 to
192.168.50.110.

Pr1449  Pr1450  Pr.1451  Pr.1452
Ethernet IP address
| 18 | 50 | 100 |

for command source selection 192 -

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

Pr1453  Pr.1454
— | — | e | 110 |

Command source selection range setting
for the Ethernet IP address ‘

In this case, the IP address range in which Ethernet communication is permitted is "192.168.50.xxx (100 to 110)".

[Setting example 2]

Pr.1449 Pr.1450 Pr.1451 Pr.1452
Ethernet IP address
for command source selection ‘ 192 ‘ 168 ‘ 1 ‘ 1?? ‘
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 ‘ 150 ‘

for the Ethernet IP address _ _ 3

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)".

* When "9999 (initial value)" is set in Pr.1453 or Pr.1454, the range is invalid.

«*® NOTE

* When BACnet/IP is used, do not include IP addresses of other inverters in the Ethernet IP address range set for command
source selection. If an IP address of any other inverter falls within the range, the protective function (E.EHR) will be activated
after the time period set in Pr.1432 after power is supplied to the inverter.

€ 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 output will be shut off.

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

* The monitor 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).
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» 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 <—Externa|—>! <— Network —

Connected device |

inverer | | [ [ ]
Inverter |_, |_,

Connected device

Fault (E.EHR)

R

Communication
check counter

|
|
Pr1432 {----------- t
|
I

E.EHR

LF

2.8.3 Parameters related to BACnet/IP

The following parameters are used for BACnet/IP communication. Set the parameters as required.

Pr. Name LlE] Setting range Description
value
390 % setting reference
N054 frequency 60 Hz 1to 590 Hz Set a reference frequency of the set frequency.
728 Device instance number 0 0to 419 Device identifier o
N052 (Upper 3 digits) (0 to 418) Whgn thg flgure.ot.)talned by combining the Pr.7?8 and Pr.729
settings is not within "0 to 4194302", the setting is out of range.
L (The setting range of Pr.729 is "0 to 4302" when Pr.728 = "419".
729 Device instance number |, 0109999 | The setting range of Pr.728 is "0 to 418" when Pr.729 = "4303" or
N053 (Lower 4 digits) (0 to 4302) more.)
1426 Link speed and duplex Set the communication speed and the communication mode (full-
“ . 0 Oto4
N641 mode selection duplex/half-duplex).
1442 )
N660"" IP filter address 1 (Ethernet) | 0
1443 )
N661" IP filter address 2 (Ethernet) | 0
1244 0 to 255
N662"" IP filter address 3 (Ethernet) | 0
1445 Set the range of connectable IP addresses for the network devices.
- IP filter address 4 (Ethernet) | 0 (When Pr.1442 to Pr.1445 = "0 (initial value)", the function is
N663 invalid.)
1446 IP filter address 2 range 9999
N664"" specification (Ethernet)
1447 i
. IP fllt.e_r ad_dress 3 range 9999 0 to 255, 9999
N665 specification (Ethernet)
1448 IP filter address 4 range 9999
N666"" specification (Ethernet)

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

@ Parameters for monitoring (Pr.52, Pr.774 to Pr.776, Pr.992, and Pr.1027 to
Pr.1034)

* The following item related to BACnet/IP can be monitored.

Parameter setting for monitor item Description

83 BACnet valid APDU counter (The count of valid APDU detection is displayed.)™

*1  When the count exceeds "9999", the monitor value is reset to "0".

«*® NOTE

« For the description of other settings, refer to the FR-E800 Instruction Manual (Function).
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@ % setting reference frequency (Pr.390)

« Set a reference frequency of the set frequency. The setting value of Pr.390 % setting reference frequency is 100%
reference. The reference to the frequency command is converted to the set frequency in the following formula.
Set frequency = % setting reference frequency x Speed scale (Refer to page 114.)

A

[Pr.390 % setting reference frequency| [~---"-""----;

|Set frequency written to the inverter|

0.00 Hz >
0% 100.00%

|Set frequency (Speed scale)|

«*® NOTE

» The % setting reference frequency cannot be set at less than the minimum frequency resolution of the inverter.
» The set frequency is written to RAM.

» The set frequency is applied at the writing of Speed scale. (The set frequency is not applied at the setting of Pr.390.)

4 Communication speed and full-duplex/half-duplex selection (Pr.1426)

Use Pr.1426 Link speed and duplex mode selection to set the communication speed and the full-duplex or half-duplex
system. If the operation is not performed properly in the initial setting (Pr.1426 = "0"), set Pr.1426 according to the
specifications of the connected device.

Pr.1426 setting Communication | Full-duplex/half- Remarks
speed duplex system
The communication speed and the communication mode (half-duplex/full-
i Automatic Automatic duplex) are automatically negotiated to ensure the optimum setting. To set
0 (initial value) - L ) L o S ) .
negotiation negotiation automatic negotiation, auto negotiation setting is required also in the master

station.

1 100 Mbps Full duplex —

2 100 Mbps Half duplex —

3 10 Mbps Full duplex —

4 10 Mbps Half duplex —

@ IP filtering function (Ethernet) (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
setting range for IP address of connectable network devices 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]

Pr.1442 Pr.1443 Pr.1444 Pr.1445
IP filter address (Ethernet) | 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. v v parameters.
Pr.1446 Pr.1447 Pr.1448
IP filter address range specification ‘ ‘ 9999 ‘ 3 ‘ 150 ‘

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

[Setting example 2]

Pr.1442 Pr.1443 Pr.1444 Pr.1445
IP filter address (Ethernet) 192 168 2 | 100 |
A
The range is between I
the values set in both
parameters.
v
Pr.1446 Pr.1447 Pr.1448
IP filter address range specification ‘ 9999 9999 ‘ 50 ‘

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

/N\CAUTION

« The IP filtering function (Ethernet) (Pr.1442 to Pr.1448) is provided as a means to prevent unauthorized access, DoS
attacks, computer viruses, or other cyberattacks from external devices, but the function does not prevent such access
completely. In order to protect the inverter and the system against unauthorized access by external systems, take
additional security measures. We shall have no responsibility or liability for any problems involving inverter trouble and
system trouble by DoS attacks, unauthorized access, computer viruses, and other cyberattacks. The following are
examples of measures to prevent them.

- 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.)

€ Supported property of BACnet standard object type

R: Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)

Object support condition

Property Analog Analog Binary Binary Binary Device Network
Input Value Input Output Value Port

APDU Length R

APDU Timeout R

Application Software Version R

BACnet IP Mode R

BACnet IP UDP Port R

Changes Pending R

Database Revision R

Device Address Binding R

Event State R R R R R

Firmware Revision R

IP Address

IP Default Gateway

IP DNS Server

IP Subnet Mask

Link Speed

A0 D OO D

MAC Address

Max APDU Length Accepted R

Model Name R

Network Number

Network Number Quality

x| 7| s

Network Type

Number of APDU Retries

Object Identifier R R

Y
Py
Py

Object List

Object Name R R

| 0| 0| DA

Object Type R R

Out Of Service R R

Polarity

AW D DA

Present Value R c c

A O|D WX D

Priority Array R2 R2

Protocol Level R

Protocol Object Types Supported

Protocol Revision

Protocol Services Supported

Pl i)

Protocol Version

Reliability R

Relinquish Default R R R
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Object support condition
Property Analog Analog Binary Binary Binary Device Network
Input Value Input Output Value Port
Segmentation Supported R
Status Flags R R R R R R
System Status R
Unit R R
Vendor Identifier R
Vendor Name R
Property List R R R R R R R
Current Command Priority R

*1  This property is commandable for some instances of this object. Otherwise it is read/write.
*2  This property is supported only for instances of this object where the Present Value property is commandable.

@ Details of the supported properties

» The details of the supported properties are as follows.

Property

Details

APDU Length

Shows the maximum number of octets.
Fixed to 1024 octets for the FR-E800.

APDU Timeout

Shows the send retry interval (ms) when there is no reception confirmation response to the APDU
request.

Application Software Version

Shows the inverter firmware version.

BACnet IP Mode

Shows the BACnet/IP mode.
Fixed to NORMAL (0) for the FR-E800.

BACnet IP UDP Port

Shows the UDP port number of the network port.

Changes Pending

If the property value whose change is to be reflected at a reset is changed, TRUE (1) is returned.
FALSE (0) is returned after the status is initialized by a reset.

Database Revision

Always 0.

Device Address Binding

No data.

Event State

Shows the event state of the related object.
Fixed to NORMAL (0) for the FR-E800.

Firmware Revision

Shows the firmware level.

IP Address

Shows the octet string of the assigned IP address.
For example, COA83200 is displayed when the IP address is 192.168.50.0.

IP Default Gateway

Shows the octet string of the assigned default gateway address.
For example, COA832FE is displayed when the default gateway address is 192.168.50.254.

IP DNS Server

Always 00000000.

IP Subnet Mask

Shows the octet string of the assigned subnet mask.
For example, FFFFFFOO is displayed when the subnet mask is 255.255.255.0.

Shows the communication speed in the unit of bit/s.

Link Speed It depends on the Pr.1426 setting.
Shows the octet string of the combination of the assigned IP address and UDP port number.
MAC Address For example, COA83200BACO is displayed when the IP address is 192.168.50.0 and the UDP port

number is 47808.

Max APDU Length Accepted

Shows the maximum APDU length.

Model Name

Shows the model of the BACnet device.

Network Number

Shows the network number.
Fixed to 0 for the FR-E800. If a value other than "0" is written, an error code
VALUE_OUT_OF_RANGE (37) will be returned.

Network Number Quality

Shows the quality of the network port number.
Fixed to UNKNOWN (0) for the FR-E800.

Network Type

Shows the communication method of the network.
Fixed to IPV4 (5) for the FR-E800.

Number of APDU Retries

Shows the maximum number of APDU send retries.

Object Identifier

Shows the unique numeric code to identify the object.

Object List

Shows the object identifier list.

Object Name

Shows the object name.

Object Type

Analog input: ANALOG_INPUT (0)
Analog value: ANALOG_VALUE (2)
Binary input: BINARY_INPUT (3)
Binary output: BINARY_OUTPUT (4)
Binary value: BINARY_VALUE (5)
Device: DEVICE (8)

Network port: NETWORK_PORT (56)
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Property

Details

Out Of Service

If the Present Value property is not changed or if the change is not applied, TRUE (1) is returned.
FALSE (0) is returned in other cases.

Polarity

REVERSE (1) is returned when the binary output is negative logic. Fixed to NORMAL (0) for the
binary input.

Present Value

Shows the present value of each object identifier.

Priority Array

Values to be written to the objects supporting the commandable values are stored. Values are
initialized at the power-ON or inverter reset.

Protocol Level

Shows the protocol level.
Fixed to BACNET_APPLICATION (2) for the FR-E800.

Protocol Object Types Supported

The bit is 1 for the supported objects or 0 for the other objects.

Protocol Revision

Shows the revision of the compliant BACnet standard.

Protocol Services Supported

The bit is 1 for the supported services or 0 for the other services.

Protocol Version

Shows the version of the compliant BACnet standard.

Reliability

Shows the reliability of the network port.
Fixed to no-fault-detected (0) for the FR-E800.

Relinquish Default

Shows the default value to be applied when no data is stored in the Priority Array property.

Segmentation Supported

Shows whether to support segmentation of messages at sending/receiving.
Fixed to NO_SEGMENTATION (3) for the FR-E800.

Status Flags

Always 0.

System Status

Shows the current physical and logical status of the device.

Unit

Uses engineering units as the measurement unit.

Vendor Identifier

Shows 16-bit vendor identification code assigned by ASHRAE.

Vendor Name

Mitsubishi Electric Corporation

Property List

Shows the property identifier list.

Current Command Priority

Shows the currently active priority.

€ Supported BACnet object

* ANALOG INPUT

Object identifier Object name A valu*? Description Unit
access type
Represents actual input voltage (or input current) of
terminal 2.
(The range varies depending on the Pr.73 and Pr.267 ercent
1 Terminal 2 R settings. ?98)
0to 10 V (0% to 100%),
0to 5V (0% to 100%),
0 to 20 mA (0% to 100%))
Represents actual input voltage of terminal 4.
(The range varies depending on the Pr.73 and Pr.267
. settings. percent
2 Terminal 4 R 21010 V (0% to 100%), (98)
1105V (0% to 100%),
4 to 20 mA (0% to 100%))
*1  R:Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)
* ANALOG VALUE
Object identifier Object name Present vaIu*? Description Unit
access type
2 hertz
1 Output frequency R Represents the output frequency value. @7)
2 Output current R Represents the output current value. Z;‘;peres
3 Output voltage R Represents the output voltage value. zlso)lts
revolution-
6 Running speed*z R Represents the running speed value. per-minute
(104)
8 Converter output R Represents the converter output voltage value. volts
voltage (5)
14 Output power R Represents the output power value. l&'g;”atts
17 Load meter R Represents the load meter value. E):g;:ent
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Present value

Object identifier Object name *q Description Unit
access type
20 Cumu.latn./e . Represents the cumulative energization time value. hours
energization time (71)
23 Actual operation time Represents the actual operation time value. :17o1u)rs
kilowatt-
25 Cumulative power Represents the cumulative power value. hours
(19)
52 PID set point Represents the PID set point. ?;5-;m|ts
Represents the PID deviation. no-units
54 PID deviation (Minus display is available with reference to 0%, in
o (95)
0.1% increment.)
67 PID measured value2 Represents the PID measurement 2. ?;5-;m|ts
200 Alarm history 1 Represents the latest fault record (fault record 1). ?;é;mts
. no-units
201 Alarm history 2 Represents the second latest fault (fault record 2). (95)
. . no-units
202 Alarm history 3 Represents the third latest fault (fault record 3). (95)
. no-units
203 Alarm history 4 Represents the fourth latest fault (fault record 4). (95)
300 S *3 Controls the ratio of the frequency command. (Setting | percent
peed scale range: 0.00 to 100.00) (Refer to page 111.) (98)
Set the PID action set point.
+ This object is the set point during dancer control if
Pr.128 = "40 to 43" and Pr.609 = "4". (Setting range:
0.00 to 100.00)"®
+ This object is the set point during PID operation if
Pr.128 = "60 or 61". (Setting range: 0.00 to 100.00)™ oounits
310 PID set point CMD"3 « This object is the set point during PID operation if (95)
Pr.128 = "1000 or 1001" and Pr.609 = "4". (Setting
range: 0.00 to 100.00) 4™
+ This object is the set point during PID operation if
Pr.128 = "2000 or 2001" (not applied to the
frequency) and Pr.609 = "4". (Setting range: 0.00 to
100.00)4"®
Set the PID measured value.
* This object is the measured value during dancer
control if Pr.128 = "40 to 43" and Pr.610 = "4".
(Setting range: 0.00 to 100.00)
* This object is the measured value during PID
operation if Pr.128 = "60 or 61". (Setting range: 0.00
311 PID measured value to 100.00) 4 no-units
CMD™3 * This object is the measured value during PID (95)
operation if Pr.128 ="1000 or 1001" and Pr.610 ="4",
(Setting range: 0.00 to 100.00)"
* This object is the measured value during PID
operation if Pr.128 = "2000 or 2001" (not applied to
the frequency) and Pr.610 = "4". (Setting range: 0.00
to 100.00)*
Set the PID deviation. (0.01 increments)
+ This object is the deviation during PID operation if
Pr.128 = "50 or 51". (Setting range: -100.00 to
100.00)
+ This object is the deviation during PID operation if ercent
312 PID deviation CMD"3 Pr.128 ="1010 or 1011" and Pr.609 = "4". (Setting ?98)

range: -100.00 to 100.00)

* This object is the deviation during PID operation if
Pr.128 = "2010 or 2011" (not applied to the
frequency) and Pr.609 = "4". (Setting range: -100.00
to 100.00)
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Object identifier Object name Present valu*? Description Unit
access type

398 Mailbox parameter | W ' . . no-units
Access to the properties which are not defined as (95)

399 Mailbox value W objects are available. (Refer to page 117.) no-units
(95)

10007 Acceleration time w Set Pr.7 Acceleration time. ;e;:)onds

10008 Deceleration time w Set Pr.8 Deceleration time. ?fg;)nds

2
*3
*4

*5

R: Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)

Values written to the objects that support the commandable values are stored in the Priority Array, even when "Write Access Denied" is returned
due to inconsistency of the writing requirements such as the operating mode, on condition that the values are written within the setting range.
The Pr.37 and Pr.53 settings are invalid.

If communication speed command source is other than NET, the setting value can be written, but not to be applied.

When both C42 and C44 # "9999", the setting range is from the smaller coefficient to the larger coefficient of C42 and C44. Depending on the
setting, the writing value and the reading value may not be the same at the minimum digit.

When Pr.133 # "9999", the Pr.133 setting is valid.

* BINARY INPUT

Object identifier Object name LELLS valu*? . Des_crlptlon .
access type (0: inactive, 1: active)
02 Terminal DIO R Represents actual input of terminal DIO.
172 Terminal DI1 R Represents actual input of terminal DI1.
100723 Terminal RUN R Represents actual output of terminal RUN.
10423 Terminal FU R Represents actual output of terminal FU.
105 Terminal ABC/RO0 R Represents actual output of terminals A, B, and C.
106™2"3 Terminal RO1 R Represents actual output of terminals A2, B2, and C2.
107724 Terminal SO R Represents actual output of terminal SO.
*1 R:Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)
*2  For the safety communication model, no function is assigned.
*3  For the Ethernet model, no function is assigned.
*4  For the IP67 model, no function is assigned.

« BINARY OUTPUT

Object identifier Object name Present valu: . Des_cription .
access type (0: inactive, 1: active)
Controls actual output of terminal RUN.
The output can be controlled™® when the Y82 (BACnet
072 Terminal RUN CMD C binary output) signal is assigned by setting "82" (positive

logic) or "182" (negative logic) in Pr.190 RUN terminal
function selection.

472

Controls actual output of terminal FU.

The output can be controlled™® when the Y82 (BACnet
Terminal FU CMD C binary output) signal is assigned by setting "82" (positive
logic) or "182" (negative logic) in Pr.191 FU terminal
function selection.

Controls actual output of terminals A, B, and C.

The output can be controlled™® when the Y82 (BACnet
Terminal ABC/RO0OCMD | C binary output) signal is assigned by setting "82" (positive
logic) or "182" (negative logic) in Pr.192 ABC terminal
function selection.

62

Controls actual output of terminals A2, B2, and C2.

The output can be controlled™® when the Y82 (BACnet
Terminal RO1 CMD C binary output) signal is assigned by setting "82" (positive
logic) or "182" (negative logic) in Pr.197 ABC2 terminal
function selection.

*1

*2
*3

R: Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)

Values written to the objects that support the commandable values are stored in the Priority Array, even when "Write Access Denied" is returned
due to inconsistency of the writing requirements such as the operating mode, on condition that the values are written within the setting range.
For the Ethernet model and the safety communication model, no function is assigned.

Available regardless of the operation mode, operation command source, and speed command source.
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* BINARY VALUE

Object identifier Object name AT Vall{? Description
access type
0 Inverter running R Represents inverter running (RUN signal) status.
11 Inverter operation ready R Represents inverter operation ready (RY signal) status.
98 Alarm output R Represents alarm output (LF signal) status.
99 Fault output R Represents fault output (ALM signal) status.
200 Inverter running reverse R Represents inverter reverse running status.
Always set to the STF signal regardless of the Pr.178
3002 Control input instruction DIO | C setting.
Setting "1" in this object turns ON the STF signal.
Always set to the STR signal regardless of the Pr.179
30172 Control input instruction DI1 | C setting.
Setting "1" in this object turns ON the STR signal.
Controls the start/stop command. The start command is
400 Run/Stop c written after the Speed scale is applied.*3
1: Start
0: Stop
Controls the forward/reverse rotation.”
401 Forward/Reverse C 1: Reverse rotation
0: Forward rotation
Clears fault output status.
402 Fault reset C (Release of an inverter fault without inverter reset is
available.)
*1  R:Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)
Values written to the objects that support the commandable values are stored in the Priority Array, even when "Write Access Denied" is returned
due to inconsistency of the writing requirements such as the operating mode, on condition that the values are written within the setting range.
*2  For the safety communication model, no function is assigned.
*3  If communication operation command source is other than NET, the setting value can be written, but not to be applied.
- DEVICE

Object identifier

Object name

Description

0 to 4194302

4194303""

Model information # device instance number

Reads the device status or changes the setting.
Device instance number: Pr.728 x 10000 + Pr.729

*1  Available only for Read Property Service.

+ NETWORK PORT

Object identifier Object name Description
0 BACnetlP on 1SO8802-3(PORT1) Reads t.he status of the Ethernet connector (PORT1) or changes
the setting.
1 BACnetlP on ISO8802-3(PORT2) Reads t.he status of the Ethernet connector (PORT2) or changes
the setting.
4194303"" Access is attempted as the object identifier of the port which receives the request.

*1  Available only for Read Property Service.

€ Mailbox parameter / Mailbox value (BACnet registers)

» Access to the properties which are not defined as objects are available by using "Mailbox parameter" and "Mailbox value".
* To read a property, write the register of the intended property to "Mailbox parameter”, and then read "Mailbox value". To
write a property, write the register of the intended property to "Mailbox parameter”, and then write a value to "Mailbox

value".

» System environment variables

Register Definition Read/write Remarks
) . . . The data is written as an operation mode setting for writing.
40010 Operation mode / inverter setting Read/write The data is read as the operation mode status for reading.
[Operation mode / inverter setting]
Mode Read value Write value
EXT HO0000 H0010 *1
PU H0001 H0011 ™

2. Ethernet Communication
2.8 BACnet/IP

117



Mode Read value Write value
EXT
JOG H0002 —
PU
JOG H0003 —
NET H0004 H0014
PU + EXT H0005 —

*1  Writing is available depending on the settings of Pr.79 and Pr.340. For details, refer to the FR-E800 Instruction Manual (Function).
Restrictions in each operation mode conform with the computer link specification.

* Monitor code
For details of the register numbers and the monitor items, refer to the description of Pr.52 in the FR-E800 Instruction
Manual (Function).

* Parameter

Pr. Register Name Read/write Remarks
21000 to For details on parameter names, refer to
0 to 999 41999 the parameter list in the FR-E800 Read/write The parameter number + 41000 is the register number.

Instruction Manual (Function).

Terminal 2 frequency setting bias

C2(902) 41902
frequency

Read/write

Terminal 2 frequency setting bias

42092 Read/write Analog value (%) set in 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 in C4 (903)
G4 (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 fTrg;T":na;y“ frequency setting bias Read/write

Terminal 4 frequency setting bias

42094 Read/write Analog value (%) set in 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 in C7 (905)
C7 (905) (analc.)g value) . . .
Terminal 4 frequency setting gain Analog value (%) of the current (voltage) applied to
43905 (terminal analog value) Read terminal 4
C12 (917) | 41917 Terminal 1 bias frequency (speed) Read/write Available only when the FR-E8AXY is installed.
. . . Analog value (%) setin C13 (917) (Available only when
c13 17) 42107 Terminal 1 bias (speed) (analog value) | Read/write the FIS—ESAX(Y ig installed.) O17)( y
43917 Terminal 1 bias (speed) (terminal analog Read Analgg value (%) of the voltage applifsd‘ to terminal 1
value) (Available only when the FR-E8AXY is installed.)
C14 (918) |41918 Terminal 1 gain frequency (speed) Read/write Available only when the FR-E8AXY is installed.
S - -
15 018 42108 Terminal 1 gain (speed) (analog value) | Read/write ﬁ:;al':"g_‘éaa'x;(/i’g is:stt:ng;_? (918) (Available only when
43918 Terminal 1 gain (speed) (terminal analog Read Analgg value (%) of the voltage appli.ed. to terminal 1
value) (Available only when the FR-E8AXY is installed.)
C16 (919) 41919 Terminal 1 bias command (torque) Read/write Available only when the FR-E8AXY is installed.
. . . Analog value (%) setin C17 (919) (Available only when
c17 @19) 42109 Terminal 1 bias (torque) (analog value) | Read/write the Flg-EBAX(Y isz installed.)( ) y
43919 Terminal 1 bias (torque) (terminal analog Read Anals)g value (%) of the voltage appli.ed. to terminal 1
value) (Available only when the FR-E8AXY is installed.)
C18 (920) |41920 Terminal 1 gain command (torque) Read/write Available only when the FR-E8AXY is installed.
5 - -
c19 (920, 42110 Terminal 1 gain (torque) (analog value) | Read/write ﬁ]zaéos_\é%l:i%g is:sttgllgg.g) (920) (Available only when
43920 Terminal 1 gain (torque) (terminal analog Read Analgg value (%) of the voltage appli.ed. to terminal 1
value) (Available only when the FR-E8AXY is installed.)
C38(932) (41932 Terminal 4 bias command (torque) Read/write
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Pr. Register Name Read/write Remarks
42122 Terminal 4 bias (torque) (analog value) | Read/write | Analog value (%) setin C39 (932)
C39(932) Terminal 4 bias (torque) (terminal analog Analog value (%) of the current (voltage) applied to
43932 Read .
value) terminal 4
C40 (933) |41933 Terminal 4 gain command (torque) Read/write
42123 Terminal 4 gain (torque) (analog value) | Read/write Analog value (%) set in C41 (933)
C41 (933) Terminal 4 gain (torque) (terminal analog Analog value (%) of the current (voltage) applied to
43933 Read .
value) terminal 4
C42 (934) 41934 PID display bias coefficient Read/write
42124 PID display bias analog value Read/write Analog value (%) set in C43 (934)
C43 (934) PID display bias analog value (terminal Analog value (%) of the current (voltage) applied to
43934 Read .
analog value) terminal 4
C44 (935) |41935 PID display gain coefficient Read/write
42125 PID display gain analog value Read/write Analog value (%) set in C45 (935)
C45 (935) PID display gain analog value (terminal Analog value (%) of the current (voltage) applied to
43935 Read .
analog value) terminal 4
For details on parameter names, refer to
10000 45000 to the parameter list in the FR-E800 Read/write The parameter number + 44000 is the register number.
1999 45999 : .
Instruction Manual (Function).

« Fault history

Register Definition Read/write Remarks
40501 Fault record 1 Read/write
40502 Fault record 2 Read
40503 Fault record 3 Read
40504 Fault record 4 Read Being 2 bytes in length, the data is stored as HOOoo.
40505 Fault record 5 Read Refer to.the onvest 1 byte for the error code.
Performing write using the register 40501 batch-clears the fault
40506 Fault record 6 Read history.
40507 Fault record 7 Read Set any value as data.
40508 Fault record 8 Read
40509 Fault record 9 Read
40510 Fault record 10 Read
* Product profile
Register Definition Read/write Remarks
44001 Model (1st and 2nd characters) Read
44002 Model (3rd and 4th characters) Read
44003 Model (5th and 6th characters) Read
44004 Model (7th and 8th characters) Read The model name can be read in ASCII code.
44005 Model (9th and 10th characters) | Read "H20" (blank code) is set for blank area.
44006 Model (11th and 12th characters) | Read Example) FR-E820-EPA:
H46, H52, H2D, H45, H38, H32, H30, H2D, H45, H50, H41,
44007 Model (13th and 14th characters) | Read H20...H20
44008 Model (15th and 16th characters) | Read
44009 Model (17th and 18th characters) | Read
44010 Model (19th and 20th characters) | Read
44011 Capacity (1st and 2nd characters) | Read The inverter rated capacity can be read in ASCII code.
44012 Capacity (3rd and 4th characters) | Read Data read is displayed in increments of 0.1 kW (rounded down to
one decimal place).
44013 Capacity (5th and 6th characters) | Read "H20" (blank code) is set for blank area.
Example) 0.75K: " 7" (H20, H20, H20, H20, H20, H37)

«"® 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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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: 9th December 2019
Vendor Name: Mitsubishi Electric Corporation

Product Name: Inverter

Product Model Number: (FR-E800 series)
Application Software Version: 8650*
Firmware Revision: 1.00

BACnet Protocol Revision: 19

Product Description:

BACnet Standardized Device Profile (Annex L):

[ BACnet Cross-Domain Advanced Operator Workstation (B-XAWS)
[0 BACnet Advanced Operator Workstation (B-AWS)

[0 BACnet Operator Workstation (B-OWS)

[0 BACnet Operator Display (B-OD)

[0 BACnet Advanced Life Safety Workstation (B-ALSWS)
[ BACnet Life Safety Workstation (B-LSWS)

[0 BACnet Life Safety Annunciator Panel (B-LSAP)

[0 BACnet Advanced Access Control Workstation (B-AACWS)
[ BACnet Access Control Workstation (B-ACWS)

[0 BACnet Access Control Security Display (B-ACSD)

[0 BACnet Building Controller (B-BC)

[0 BACnet Advanced Application Controller (B-AAC)
BACnet Application Specific Controller (B-ASC)

[ BACnet Smart Sensor (B-SS)

[0 BACnet Smart Actuator (B-SA)

[ BACnet Advanced Life Safety Controller (B-ALSC)

[0 BACnet Life Safety Controller (B-LSC)

[0 BACnet Advanced Access Control Controller (B-AACC)
[ BACnet Access Control Controller (B-ACC)

[0 BACnet Router (B-RTR)

[0 BACnet Gateway (B-GW)

[ BACnet Broadcast Management Device (B-BBMD)

[ BACnet Access Control Door Controller (B-ACDC)

[0 BACnet Access Control Credential Reader (B-ACCR)
[0 BACnet General (B-GENERAL)

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
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Segmentation Capability:

[ Able to transmit segmented messages Window Size

[ Able to receive segmented messages Window Size

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

« List of proprietary properties and for each its property identifier, datatype, and meaning

NOGOAWN

= List of any property range restrictions

Dynamic object creation and deletion is not supported.
To check the object types supported by the FR-E800-(SC)EPA and FR-E806-SCEPA, refer to page 114.

Data Link Layer Options:

O ARCNET (ATA 878.1), 2.5 Mb. (Clause 8)

[0 ARCNET (ATA 878.1), EIA-485 (Clause 8), baud rate(s)

BACnet IP, (Annex J)

[ BACnet IP, (Annex J), BACnet Broadcast Management Device (BBMD)
[ BACnet IP, (Annex J), Network Address Translation (NAT Traversal)

[ BACnet IPv6, (Annex U)

[ BACnet IPv6, (Annex U), BACnet Broadcast Management Device (BBMD)
[0 BACnet/ZigBee (Annex O)

[ 1SO 8802-3, Ethernet (Clause 7)

[ MS/TP master (Clause 9), baud rate(s):

[ 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):

[ 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.) [J Yes Xl 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

Character Sets Supported:
Indicating support for multiple character sets does not imply that they can all be supported simultaneously.

[J 1SO 10646 (UTF-8) 1 1BM™/Microsoft™ DBCS [ 1SO 8859-1
[ 1SO 10646 (UCS-2) [ 1SO 10646 (UCS-4) [ JIs X 0208
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Gateway Options:
If this product is a communication gateway, describe the types of non-BACnet equipment/networks(s) that the gateway
supports:

If this product is a communication gateway which presents a network of virtual BACnet devices, a separate PICS shall be
provided that describes the functionality of the virtual BACnet devices. That PICS shall describe a superset of the functionality
of all types of virtual BACnet devices that can be presented by the gateway.

Network Security Options:

[ Non-secure Device - is capable of operating without BACnet Network Security
[ Secure Device - is capable of using BACnet Network Security (NS-SD BIBB)
[ Multiple Application-Specific Keys

[ Supports encryption (NS-ED BIBB)

[ Key Server (NS-KS BIBB)
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2.9 MELSOFT/FA product connection

2.9.1 Outline

A computer (FR Configurator2), GOT, or a relay station (programmable controller) can be connected via Ethernet.

€ System configuration

» Direct connection with a computer (FR Configurator2)

oo
O=0

Ethernet cable

Personal computer
Inverter
(FR Configurator2)

« Direct connection with GOT

o o
O=0

Ethernet cable

GOT

Inverter

» Connection using a relay station (programmable controller)

o o
om0

Ethernet cable

Relay station

(programmable controller) Inverter
2.9.2 Initial setting for MELSOFT / FA product
connection

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 configured
or if there is any setting error.

Pr. Name Ll Setting range Description
value
1427 Ethernet function selection 5001
Ne30™™ |1 502, 5000 to 5002,
1428 Ethernet function selection 45037 5006 to 5008, 5010 to
N631"™4 |2 5013, 9999, 349623, _
N Set the application, protocol, etc.

1429 Ethernet function selection 44818 ©, 45237,

“1*4 |3 45238 v
N632 45238, 47808 <,
1430 Ethernet function selection 61450

4 | g 9999
N633
1424 icati

_—i Ethernet communication 1 1to 239 Enter the network number.
N650 network number
1425 icati

“1%4 Eth(_ernet communication 1 1to 120 Enter the station number.
N651 station number

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

*2  The setting is available for the FR-E800-(SC)EPA and FR-E806-SCEPA.
*3 The setting is available for the FR-E800-(SC)EPB and FR-E806-SCEPB.
*4  The setting is not available for the FR-E800-(SC)EPC.
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«*® NOTE

» Enable the PLC function (Pr.414 PLC function operation selection # "0 (initial value)") to use FR Configurator2 (Developer).
(For details of Pr.414, refer to the FR-E800 Instruction Manual (Function).)
When the FR-E800-(SC)EPC is used, connect the devices with a USB cable. (Refer to page 278.)

@ Ethernet function selection (Pr.1427 to Pr.1430)

To select MELSOFT / FA product connection for the application, set any value from "5000 to 5002" or "5006 to 5008"

(MELSOFT / FA product connection) in any of Pr.1427 to Pr.1430 Ethernet function selection 1 to 4. (For how to set the

application value, refer to the Instruction Manual of the device connected via Ethernet.) (Refer to page 226.)

€ 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.

2.9.3 Parameters related to MELSOFT / FA product
connection

The following parameters are used for communication via MELSOFT / FA product. Set the parameters as required.

Pr. Name el Setting range Description
value
1426 Link speed and duplex Set the communication speed and the communication mode (full-
* . 0 Oto4
N641 mode selection duplex/half-duplex).
1442 )
N660"" IP filter address 1 (Ethernet) | 0
1443 .
N661" IP filter address 2 (Ethernet) | 0
1244 0 to 255
N662"” IP filter address 3 (Ethernet) | 0
1445 Set the range of connectable IP addresses for the network devices.
“ IP filter address 4 (Ethernet) | 0 (When Pr.1442 to Pr.1445 = "0 (initial value)", the function is
N663 invalid.)
1446 IP filter address 2 range 9999
N664"" specification (Ethernet)
1447 i
. IP fllt.e_r ad_dress 3 range 9999 0 to 255, 9999
N665 specification (Ethernet)
1448 IP filter address 4 range 9999
N666"" specification (Ethernet)

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

4 Communication speed and full-duplex/half-duplex selection (Pr.1426)

Use Pr.1426 Link speed and duplex mode selection to set the communication speed and the full-duplex or half-duplex
system. If the operation is not performed properly in the initial setting (Pr.1426 = "0"), set Pr.1426 according to the
specifications of the connected device.

Pr.1426 setting Communication | Full-duplex/half- Remarks
speed duplex system
The communication speed and the communication mode (half-duplex/full-
- Automatic Automatic duplex) are automatically negotiated to ensure the optimum setting. To set
0 (initial value) L - . - o S . .
negotiation negotiation automatic negotiation, auto negotiation setting is required also in the master

station.

1 100 Mbps Full duplex —

2 100 Mbps Half duplex —

3 10 Mbps Full duplex —

4 10 Mbps Half duplex —
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@ IP filtering function (Ethernet) (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
setting range for IP address of connectable network devices 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
IP filter address (Ethernet) | 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

IP filter address range specification
(Ethernet) — 9999 ‘

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

3 | 150 |

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

IP filter address (Ethernet) | 192 168 2 | 100 |
A
The range is between I
the values set in both
parameters.
v
Pr.1446 Pr.1447 Pr.1448

IP filter address range specification
(Ethernet) ‘

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 "9999 (initial value)" is set in Pr.1446 to Pr.1448, the range is invalid.

— | 9999 9999 | 50 |

/N\CAUTION

» The IP filtering function (Ethernet) (Pr.1442 to Pr.1448) is provided as a means to prevent unauthorized access, DoS
attacks, computer viruses, or other cyberattacks from external devices, but the function does not prevent such access
completely. In order to protect the inverter and the system against unauthorized access by external systems, take
additional security measures. We shall have no responsibility or liability for any problems involving inverter trouble and
system trouble by DoS attacks, unauthorized access, computer viruses, and other cyberattacks. The following are
examples of measures to prevent them.

- 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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2.10 sLmP

2.10.1 Outline

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.)

Some functions are not supported depending on the date of manufacture of the inverter. For details of specification changes,
refer to page 290.

2.10.2 Initial setting for SLMP

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 configured
or if there is any setting error.

SLMP can be used only when the PLC function is enabled. Set Pr.414 PLC function operation selection # "0 (initial value)".
(For details of Pr.414, refer to the FR-E800 Instruction Manual (Function).)

Initial . .
Pr. Name value Setting range Setting range
1427 Ethernet function selection 5001
Ne3o' |1 502, 5000 to 5002,
1428 Ethernet function selection 45237 5006 to 5008, 5010 to
N631™" 2 5013, 9999, 349622, o
- - o Set the application, protocol, etc.

1429 Ethernet function selection 44818 <, 45237,

“ 45238 o
N632 3 45238, 47808 -,
1430 Ethernet function selection 61450

q g 9999
N633
1424 icati

1 Ethernet communication 1 1to 239 Enter the network number.
N650 network number
1425 icati

1 Ethgrnet communication 1 1t0120 Enter the station number.
N651 station number

*1  The setting is applied after an inverter reset or next power-ON.
*2  The setting is available for the FR-E800-(SC)EPA and FR-E806-SCEPA.
*3  The setting is available for the FR-E800-(SC)EPB and FR-E806-SCEPB.

«*® NOTE

» The Ethernet model, the safety communication model, and the IP67 model only supports binary code. (ASCII code is not
supported.)

@ Ethernet function selection (Pr.1427 to Pr.1430)

To select SLMP for the application, set any value from "5010 to 5013" (SLMP) in any of Pr.1427 to Pr.1430 Ethernet function
selection 1 to 4. (Refer to page 226.)

€ 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.

126 2. Ethernet Communication
2.10 SLMP



2.10.3 Parameters related to SLMP

The following parameters are used for SLMP communication. Set the parameters as required.

Initial . .
Pr. Name value Setting range Setting range
1426 Link speed and duplex Set the communication speed and the communication mode (full-
« . 0 Oto4
N641"" mode selection duplex/half-duplex).
1442 .
N660"! IP filter address 1 (Ethernet) | 0
1443 )
N661"! IP filter address 2 (Ethernet) | 0
1244 0 to 255
N662"! IP filter address 3 (Ethernet) | 0
1445 Set the range of connectable IP addresses for the network devices.
1 IP filter address 4 (Ethernet) | 0 (When Pr.1442 to Pr.1445 = "0 (initial value)", the function is
N663 invalid.)
1446 IP filter address 2 range 9999
N664"" specification (Ethernet)
1447 i
., |[Pfilter address 3range | 994 0 to 255, 9999
N665 specification (Ethernet)
1448 IP filter address 4 range 9999
N666"" specification (Ethernet)

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

4 Communication speed and full-duplex/half-duplex selection (Pr.1426)

Use Pr.1426 Link speed and duplex mode selection to set the communication speed and the full-duplex or half-duplex
system. If the operation is not performed properly in the initial setting (Pr.1426 = "0"), set Pr.1426 according to the
specifications of the connected device.

Pr.1426 setting

Communication

Full-duplex/half-

Remarks

speed duplex system
The communication speed and the communication mode (half-duplex/full-
- Automatic Automatic duplex) are automatically negotiated to ensure the optimum setting. To set
0 (initial value) . . ) L o S ) )
negotiation negotiation automatic negotiation, auto negotiation setting is required also in the master

station.

1 100 Mbps Full duplex —

2 100 Mbps Half duplex —

3 10 Mbps Full duplex —

4 10 Mbps Half duplex —
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@ IP filtering function (Ethernet) (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
setting range for IP address of connectable network devices 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] Pr.1442 Pr.1443 Pr444  Pr.1445
IP filter address (Ethernet) | 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. v v parameters.
Pr.1446 Pr.1447 Pr.1448

IP filter address range specification
(Ethernet) ‘

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

— 9999 | 3 | 150 |

[Setting example 2]

Pr.1442 Pr.1443 Pr.1444 Pr.1445
IP filter address (Ethernet) | 192 168 2 | 100 |
A
The range is between I
the values set in both
parameters.
v
Pr.1446 Pr.1447 Pr.1448
IP filter address range specification ‘ ‘ 9999 9999 ‘ 50 ‘

(Ethernet)
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 "9999 (initial value)" is set in Pr.1446 to Pr.1448, the range is invalid.

/N\CAUTION

» The IP filtering function (Ethernet) (Pr.1442 to Pr.1448) is provided as a means to prevent unauthorized access, DoS

attacks, computer viruses, or other cyberattacks from external devices, but the function does not prevent such access
completely. In order to protect the inverter and the system against unauthorized access by external systems, take
additional security measures. We shall have no responsibility or liability for any problems involving inverter trouble and
system trouble by DoS attacks, unauthorized access, computer viruses, and other cyberattacks. The following are
examples of measures to prevent them.

- 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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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 higher as compared to UDP.

External device

Inverter

[ |

Connection request

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

Connecting operation

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

I<_

—»

Upon establishment of the connection, the external
device sends a request message to the inverter.

{ Sending a request message

The process is repeated as needed.

Closing the connection

The external device issues a close request

Receiving the response message
The external device receives the response message
from the inverter and confirms the operation result.
L to the inverter and closes the communication.

|
|
|
|

a reading, writing, or other operation.

|4—

Returning a response message

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

N N YN | Y

Closing the connection

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

Execution of the operation
According to the request message sent from
the external device, the inverter executes
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« Using UDP
The following is the communication procedure when executing SLMP communication with UDP.
With UDP, 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
—> e

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.

€ 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 | jength
No. No. station No.
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* 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. | 1/0O No. multidrop | |ength
No. station No.

« Failed completion

Header Subheader Destination | Destination| Destination unit |Destination| Response data
network |station 1/0 No. mulidrop | |ength
No. No. station
No. remmmmmmeeaaa
E End code Network | Station Destination unit [Destination| Command Subcommand Footer
H No. No. 1/0 No. multidrop
teeeaan (responding| (responding station No.
station) |[station)
\ J
Y

Error information

Item Size Endian Description
Header — — Header for TCP/IP or UDP. The header is added by the external device before transmission.
Subheader . Request: H5000
(QnA-compatible |2 bytes .
Response: HD0O0O
3E frame) Big
i
Subheader Request: H5400 + Serial No.”! + H0000
(QnA-compatible |6 bytes ) .
4E frame) Response: HD400 + Serial No. ' + HO000
Specify the network No. of the access ) ¢
Destination destination. Use a hexadecimal value to specify Thg own s.tatl?\jn ha? Egﬁtvyr%rk NE' of H0O
network No 1 byte — the network number. anda station No. o - The other
. Own station: HOO stations have other values.
Other stations: HO1 to HEF (1 to 239) The request data addressed to the own
- - — station is received regardless of the
Specify the station No. of the access destination. network No. and station No. settings
Destination Use a hexadecimal value to specify the station The request data addressed to the other
station No. 1byte - number. . . stations is received when the Pr.1424 and
Own station: HFF (when the network No. is H00) Pr.1425 settings are the same
Other stations: HO1 to H78 (1 to 120) ) '

Destination unit I/

0O No. 2 bytes Little Fixed to HO3FF

Destination

multidrop station | 1 byte — Fixed to HOO

No.

Request data 2 bytes Little Specify the data length from the monitoring timer to the request data in hexadecimal.
length Example) 24 bytes: H1800

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

Monitoring timer | 2 bytes Little » When the access destination is the own station:
Monitoring, operation command, frequency setting (RAM): H1 to H40 (0.25to 10 s)
Parameter read/write, frequency setting (EEPROM): H1 to H40 (0.25 to 10 s)
Parameter clear / All parameter clear: H15 to H40 (5.25to 10 s)

* When the access destination is any other station:
Monitoring, operation command, frequency setting (RAM): H2 to H40 (0.5 to 60 s)
Parameter read/write, frequency setting (EEPROM): H2 to H40 (0.5 to 60 s)
Parameter clear / All parameter clear: H15 to H40 (5.25 to 60 s)

Specify the command, subcommand, and data that indicate the requested operation. (Refer

Request data Variable | Little to page 132.)
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Item Size Endian Description
Response data 2 bytes Little The data'1 length from. the 9nd code.to the resppnse datfa (when completed) or error
length information (when failed) is stored in hexadecimal. (Unit: byte)
End code 2 bytes Little The command processing res.ult ig stored. The value "0" i_s stored for no!'mal comple.tion. The
error code of the access destination (refer to page 142) is stored for failed completion.
Response data Variable | Little When the command is completed normally, data such as the read data corresponding to the

command is stored.

Error information | 9 bytes

The network No. (responding station) (1 byte), station No. (responding station) (1 byte),
destination unit I/0 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 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 — — Footer for TCP/IP or UDP. 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.
4 Command

» 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).)

Category Operation

Refer

Command | Subcommand Description
to page

Read

In bit units

The inverter reads the value in bit devices (with

H0401 H0001 consecutive device numbers) in 1-bit units.

In word units

The inverter reads the value in bit devices (with
consecutive device numbers) in 16-bit units.

The inverter reads the value in word devices (with
consecutive device numbers) in 1-word units.

139
H0401 HO000

Write

In bit units

The inverter writes the value to bit devices (with

H1401 H0001 consecutive device numbers) in 1-bit units.

In word units

The inverter writes the value to bit devices (with
consecutive device numbers) in 16-bit units.

The inverter writes the value to word devices (with
consecutive device numbers) in 1-word units.

139

H1401 HO000

Device Read Random

In word units

The inverter reads the value in the devices with the
specified numbers. The devices with non-consecutive
numbers can be specified. The value is read from the
word devices in 1-word or 2-word units.

H0403 HO0000 139

Write Random

In bit units

The inverter writes the value to the bit devices with the
specified device numbers (each bit has a device
number). The devices with non-consecutive numbers
can be specified.

H1402 H0001

In word units

The inverter writes the value to the bit devices with the
specified device numbers (each set of 16 bits has a
device number). The devices with non-consecutive
numbers can be specified.

140

H1402 HO000

The inverter writes the value to the word devices with
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 HO0000 Remote Run is performed to the inverter. 141

Remote Remote Stop

H1002 HO000 Remote Stop is performed to the inverter. 141

Control

Read Type name

HO0101 HO000 rTehaedmodel name and model code of the inverter are 141

& Device

» The following table lists the device codes and the range available for each command.

Device

Category | Device code Range*1

Special relay (SM)

Bit

HO1

Refer to the PLC Function Programming Manual.”

Special register (SD) Word HA9

Input (X) Bit H9C HO to H7F (hexadecimal)
Output (Y) Bit H9D HO to H7F (hexadecimal)
Internal relay (M) Bit H90 0 to 127 (decimal)
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Device Category | Device code Range’

Data register (D) Word HA8 0 to 255 (decimal)
Link register (W) Word HB4 8192

Contact (TS) Bit HC1
Timer (T) Coil (TC) HCO 0 to 15 (decimal)

Current value (TN) | Word HC2

Contact (SS) Bit He7 0 (Initial value. Up to 16 retentive timers can be used by PLC
Retentive timer (S) | Coil (SC) HC6 .

parameter assignment.)

Current value (SN) | Word HC8

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 142.)

*2  When setting the word unit of the special relay device, specify the device No. in the list of special relay as the first device No. For details of the

special relay, refer to the PLC function programming manual. Otherwise, the data is not read/written correctly.

@ Link register

The following shows the link registers for parameters (read/write), inverter status monitor items (read), fault history (read),

preventive maintenance data (read), model information monitor items (read), and serial numbers (read).

« Parameter

Pr. Register Name Read/write Remarks
For details on parameter names,
WO to refer to the parameter list in the FR- .
010999 999 E800 Instruction Manual Read/write
(Function).
C2 (902) W902 Terminal 2 frequency setting bias Read/write
frequency
W4802 ;er:;?;’;aglzf)q“e”cy settingbias | poadiwrite | Analog value (%) set in C3 (902)
C3 (902
(902) Terminal 2 frequency setting bias Analog value (%) of the voltage (current) applied to terminal
W4902 . Read
(terminal analog value) 2
125(903) | W903 Terminal 2 frequency setting gain Read/write
frequency
W4803 ;er:;?;’;aglzf)q“e”cy seting gain | poadiwrite | Analog value (%) set in C4 (903)
C4 (903
(903) Terminal 2 frequency setting gain Analog value (%) of the voltage (current) applied to terminal
W4903 . Read
(terminal analog value) 2
C5 (904) W904 Terminal 4 frequency setting bias Read/write
frequency
Terminal 4 frequency setting bias . .
W4804 (analog value) Read/write Analog value (%) set in C6 (904)
C6 (904
(904) Terminal 4 frequency setting bias Analog value (%) of the current (voltage) applied to terminal
W4904 . Read
(terminal analog value)
126 (905) | W905 Terminal 4 frequency setting gain Read/write
frequency
W4805 (Taer:gl‘g;a:/;‘lsz'“e”cy seting gain | poadiwrite | Analog value (%) set in C7 (905)
C7 (905
(905) Terminal 4 frequency setting gain Analog value (%) of the current (voltage) applied to terminal
W4905 . Read
(terminal analog value) 4
C12 (917) |Wo17 Terminal 1 bias frequency (speed) | Read/write Available only when the FR-E8AXY is installed.
- - S - -
WA4817 Terminal 1 bias (speed) (analog Read/write Analog valug (.A)) setin C13 (917) (Available only when the
13 (917) value) FR-E8AXY is installed.)
W4917 Terminal 1 bias (speed) (terminal Read Analog value (%) of the voltage applied to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C14 (918) |W918 Terminal 1 gain frequency (speed) | Read/write Available only when the FR-E8AXY is installed.
- - 5 - -
W4818 Terminal 1 gain (speed) (analog Read/write Analog valug (./o) setin C15 (918) (Available only when the
15 (918) value) FR-E8AXY is installed.)
W4918 Terminal 1 gain (speed) (terminal Read Analog value (%) of the voltage applied to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C16 (919) |W919 Terminal 1 bias command (torque) | Read/write Available only when the FR-E8AXY is installed.
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Pr. Register Name Read/write Remarks
Terminal 1 bias (torque) (analo . Analog value (%) setin C17 (919) (Available only when the
c17 ©919) w419 value) oraue) (@nalos | Readrie FR-ESQAXY is(ins)talled.) o1 !
W4919 Terminal 1 bias (torque) (terminal Read Analgg value (%) of the voltage appli.ed. to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C18 (920) |[wW920 Terminal 1 gain command (torque) | Read/write Available only when the FR-E8AXY is installed.
Terminal 1 gain (torque) (analo . Analog value (%) setin C19 (920) (Available only when the
C19 (620) w4820 value) gain toraue) (nslog | Reagurie FR-ESQAXY is(ins)talled.) G201 !
W4920 Terminal 1 gain (torque) (terminal Read Analgg value (%) of the voltage appli.ed. to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C38(932) |W932 Terminal 4 bias command (torque) | Read/write
W4832 I;L”;')”a' 4 bias (torque) (analog | oo ywrite | Analog value (%) set in C39 (932)
C39(932) W4932 Terminal 4 bias (torque) (terminal Read Analog value (%) of the current (voltage) applied to terminal
analog value) 4
C40 (933) |wW933 Terminal 4 gain command (torque) | Read/write
W4833 I;L"e“)”a' 4 gain (torque) (analog | g inurite | Analog value (%) set in C41 (933)
C41(933) W4933 Terminal 4 gain (torque) (terminal Read Analog value (%) of the current (voltage) applied to terminal
analog value) 4
C42 (934) |W934 PID display bias coefficient Read/write
W4834 PID display bias analog value Read/write Analog value (%) set in C43 (934)
C43 (934) W4934 PID display bias analog value Read Analog value (%) of the current (voltage) applied to terminal
(terminal analog value) 4
C44 (935) |wW935 PID display gain coefficient Read/write
W4835 PID display gain analog value Read/write Analog value (%) set in C45 (935)
C45 (935) W4935 PID display gain analog value Read Analog value (%) of the current (voltage) applied to terminal
(terminal analog value)
For details on parameter names,
1000 to W1000 to refer to the pgrameter listin the FR- Read/write
1499 W1499 E800 Instruction Manual
(Function).
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Inverter status

Register Monitor item Re?d/ Register Monitor item Re?dl
write write
W5001 Output frequency/speed Read W5035 Feedback pulse Read
W5002 Qutput current Read W5038 Trace status Read
W5003 Output voltage Read W5040 PLC function user monitor 1 Read
W5005 Set frequency / motor speed setting Read W5041 PLC function user monitor 2 Read
W5006 Operation speed Read W5042 PLC function user monitor 3 Read
W5007 Motor torque Read W5045 Station number (CC-Link) Read
W5008 Converter output voltage Read W5050 Energy saving effect Read
W5009 Regenerative brake duty Read W5051 Cumulative energy saving Read
W5010 Electronic thermal O/L relay load factor Read W5052 PID set point Read
W5011 Output current peak value Read W5053 PID measured value Read
W5012 Converter output voltage peak value Read W5054 PID deviation Read
W5013 | Input power Read wsosg | Option input terminal status 1 (for Read
communication)
w5014 Output power Read W5059 Option in.put'terminal status 2 (for Read
communication)
W5015 | Input terminal status Read wsoep | Option output terminal status (for Read
communication)
W5016 Output terminal status Read W5061 Motor thermal load factor Read
w5017 Load meter Read W5062 Inverter thermal load factor Read
W5018 Motor excitation current Read W5064 PTC thermistor resistance Read
W5019 Position pulse Read W5065 Ideal speed command Read
W5020 Cumulative energization time Read W5067 PID measured value 2 Read
W5022 Orientation status Read W5068 Emergency drive status Read
W5023 Actual operation time Read W5071 Cumulative pulse Read
W5024 Motor load factor Read W5072 Cumulative pulse overflow times Read
W5025 Cumulative power Read W5077 32-bit cumulative energy (lower 16 bits) Read
W5026 Position command (lower) Read W5078 32-bit cumulative energy (upper 16 bits) Read
W5027 Position command (upper) Read W5079 32-bit cumulative energy (lower 16 bits) Read
W5028 Current position (lower) Read W5080 32-bit cumulative energy (upper 16 bits) Read
W5029 Current position (upper) Read W5083 BACnet valid APDU counter Read
W5030 Droop pulse (lower) Read W5091 PID manipulated amount Read
W5031 Droop pulse (upper) Read W5097 Dancer main speed setting Read
W5032 Torque command Read w5807 Inverter status 1 Read
W5033 Torque current command Read W5808 Inverter status 2 Read

Inverter status 1, inverter status 2

Bit Definition
Inverter status 1 Inverter status 2
0 Inverter running DOO (0)2
1 During forward rotation DO1 (0)2
2 During reverse rotation DO2 (0)?
3 Up to frequency DO3 (0)?
4 Overload warning DO4 (0)2
5 |0 DO5 (0)?
6 | Output frequency detection | DO6 (0)2
7 Fault RA1 (Inverter running)*2
8 Alarm RA2 (Up to frequency)?
. RA3 (Output frequenc
9 NETY1(0) 1 detec(tion)FZZ " ’
10 |NET Y2 (0)" 0
11 |NET Y3 (0)" 0
12 |NET Y4 (0)™ 0
13 |0 0
14 |0 0
15 SO 0
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*1  The signal within parentheses ( ) is assigned in the initial status. The function changes depending on the setting of Pr.193 to Pr.196 (Output
terminal function selection).
For details, refer to the description of Pr.193 to Pr.196 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).

*2  The signal within parentheses ( ) is assigned in the initial status. The function changes depending on the setting of Pr.313 to Pr.322 (Output
terminal function selection).
For details, refer to the description of Pr.313 to Pr.322 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).

» Fault history

Register Definition Read/write Remarks
W5900 to W5906 Fault record 1 Read
W5907 to W5913 Fault record 2 Read Example) For fault record 1
W5914 to W5920 Fault record 3 Read W5900: Error code

W5901: Output frequency at error occurrence

W5921 to W5927 Fault record 4 Read W5902: Output current at error occurrence

W5928 to W5934 Fault record 5 Read W5903: Output voltage at error occurrence

W5935 to W5941 Fault record 6 Read W5904: Energization time at error occurrence

W5942 to W5948 Fault record 7 Read W5905: Year and month of occurrence (Bit 0 to 3: Month, Bit 4 to
15: Year)

W5949 to W5955 Fault record 8 Read W5906: Date and time of occurrence (Bit 0 to 5: Minute, Bit 6 to 10:

W5956 to W5962 Fault record 9 Read Hour, Bit 11 to 15: Day)

W5963 to W5969 Fault record 10 Read

* Preventive maintenance data

Register Definition Read/write Remarks
HO02: V/F control

HO04: Advanced magnetic flux vector control
W6000 Control method Read HO8: Real sensorless vector control

HO9: Vector control

H18: PM sensorless vector control

* Model information monitor

Register Definition Read/write Remarks
W8001 Model (1st and 2nd characters) Read
W8002 Model (3rd and 4th characters) Read
W8003 Model (5th and 6th characters) Read
W8004 Model (7th and 8th characters) Read The inverter model can be read in ASCII code.
W8005 Model (9th and 10th characters) | Read "H20" (blank code) is set for blank area.
W8006 Model (11th and 12th characters) | Read Example) FR-E820-EPA:
W8007 Model (13th and 14th characters) | Read H46, H52, H2D, H45, H38, H32, H30, H2D, H45, H50, H41, H20...H20
W8008 Model (15th and 16th characters) | Read
W8009 Model (17th and 18th characters) | Read
W8010 Model (19th and 20th characters) | Read
w8011 Capacity (1st and 2nd characters) | Read The capacity in the inverter model can be read in ASCII code.
W8012 Capacity (3rd and 4th characters) | Read Pata is read in increments of 0.1 kW, and rounds down to 0.01 kW
increments.
w8013 Capacity (5th and 6th characters) | Read H20" (blank code) Is set for blank area.

Example) 0.75K: " 7" (H20, H20, H20, H20, H20, H37)

« Serial number

Register Definition Read/write Remarks
w8101 Serial number (1st and 2nd characters) Read
w8102 Serial number (3rd and 4th characters) Read
w8103 Serial number (5th and 6th characters) Read
w8104 Serial number (7th and 8th characters) Read ) )
- The serial number can be read in ASCII code.
W8105 Serial number (9th and 10th characters) Read
W8106 Serial number (11th and 12th characters) Read
w8107 Serial number (13th and 14th characters) Read
w8108 Serial number (15th and 16th characters) Read

«*® 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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@ 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, HOO  HOO H20, H00,HOO

Internal relay M63 has a decimal device No. Convert the decimal value to a hexadecimal value HOO0O03F. 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

HO5, 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 140).

(Example) Number of devices: 5/ 20
5 devices 20 devices

* 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: HO001)
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
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Numb:
Head Device ur(?f o

device code  devices Data

HOA HO0 HOO: H90 |H05 HOO | H10 H10 H10
IYSE YIRE Y Y

"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
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

B

1 2 A B C D 3 4

b7 b6 b5 b4 b3 b2 b1 b0 |b15 b14 b13 b12|b11b10 b9 b8 |b7 b6 bd bd|b3 b2 b1 b0|b15 b14 b13b12{b11b10 b9 b8 0

OFF
ON

-
nn

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.
(Example) Data stored in D50/D51
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. . Number
First Device of

device code devices Data Data

H32 H0O HOO' HA8 |HO2 HOO|HAB H56|HOF H17

Stored values for |
request or response
data

A B ! 5 6 || o F o1 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
* 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 137.)
Device code Specify the type of target devices. (Refer to page 132.)
Number of devices Specify the number of target devices.

* Response data
The value read from the device is stored in hexadecimal.
* Write
The inverter writes the value to the specified devices.

* Request data

) . ) Number
Di
Subcommand E':t device c:c;/;ce 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 137.)
Device code Specify the type of the target devices. (Refer to page 132.)
Number of devices Specify the number of target devices.
Data to be written Spegfy t.he value to be written to all the devices specified by the Number of
devices in the request data.

* Response data
None
* 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
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Specify the devices for the specified number of devices.

| v I A4 |
[ | |
Number ~[Number Word access Double-word access
Subcommand|of devices |Of devices 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 AN 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 necessary

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

Device No. Specify the device number of target devices. (Refer to page 137.)

Device code Specify the type of target devices. (Refer to page 132.)

* 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 I for double-word access |
[ I |
Word access Double-word access

Read data 1 Read data 2 Read data 1 Read data 2

* 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
Subcommand for Device No. ' code :Set/reset Device No. ' code :Set/reset
bit access ' ' ' '
HO02 H14 | ' ' ' '
AN J J
Y Y

Writing data in word units

Specify the devices for the specified number of devices.

| v | !
|

I A N
Number ’;‘f”drgziecres Word access Double-word access
of devices T T T T
I for o Device No 1 Device ; Write Device No ¢ Device Write data
word access| double-word "1 code | data "1 code .
Ho2 1 H14 1 access : : 1 : : 1 1 1
N | |
v [ A I

1

Specify the devices for the specified number of devices.
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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 device number of target devices. (Refer to page 137.)
Device code Specify the type of the target devices. (Refer to page 132.)
Specify ON/OFF of the bit devices.
Set/reset * ON: HO1
» OFF: HOO

* Response data
None

* Remote Run
Remote Run is performed

* Request data

to the inverter.

Clear
Mode mode
HO1,H10 |HOO , HOO ) HOO
Item Description
Forced execution of the remote RUN is not HO100
Mode allowed.
Forced execution of the remote RUN is allowed. | HO300
Devices are not cleared (initialized). HOO0
Clear mode -
Devices are cleared. HO1, HO2

* Response data
None

* Remote Stop

Remote Stop is performed to the inverter.

* Request data

HO2 , H10 | HOO | HOO | HO1 , HOO
* Response data

None

* Read Type Name

The model name and model code of the inverter are read.

* Request data

HO1 HO1 |HO0 , HOO
* Response data

Model
Model code
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 characters,
Model a space (H20) is stored instead of a character.
(Example) FR-E800-E inverter: FR-E800-E
Model code Fixed to HO54F
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& 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 Error description

H4031 The device outside of the range is specified.

H4080 Request data fault

H4AO01 The netwgrk yvith the No. set in the_ rOL_Jting pa_rameter does n_ot e_xist. _ o _
(The destination network No., destination station No., or destination unit I/0 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.

HCO05C The request message has an error.

HCO60 The requested gperatigp hgs an error. . .
Example) Data is specified incorrectly for the bit device.

HC061 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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2.11 EtherNet/IP

2.11.1 Outline
Ethen\et/IP

EtherNet/IP is available for the FR-E800-(SC)EPA and FR-E806-SCEPA.
When the EtherNet/IP communication operation is performed through the Ethernet connector on the inverter, data such as

parameters, command values, and feedback values are regarded as objects used for data communication between a master
and inverters. Objects consist of the Class ID, object name, data type, access rule, etc. I/O message communication (cyclic)
and explicit message communication (message) are available.

Some functions are not supported depending on the date of manufacture of the inverter. For details of specification changes,

refer to page 290.

4 Communication specifications

Item

Description

Maximum number of branches

No upper limit on the same Ethernet network

Connection cable

Ethernet cable (IEEE 802.3 100BASE-TX/10BASE-T compliant cable and

ANSI/TIA/EIA-568-B (Category 5e) compliant shielded 4-pair branched cable)

Topology Line, star, or a combination of line and star
Communication method Cyclic communication
Number of connections 4
Communication data size For details, refer to description of Assembly Object (page 151).
Connection type (inverter to Unicast or multicast
master)
Connection type (master to .
Class 1 inverter) Unicast

communication (I/O
Message
communication)

Exclusive Owner connection

Connection point (inverter to master): Assembly input instance

Connection point (master to inverter): Assembly output instance

Input Only connection

Connection point (inverter to master): Assembly input instance

Connection point (master to inverter): Assembly heartbeat instance (C5h)

Listen Only connection

Connection point (inverter to master): Assembly input instance

Connection point (master to inverter): Assembly heartbeat instance (C6h)

RPI (cycle time)

4 t0 100 ms

Supported trigger type

Cyclic (repeated)

Class 3
communication
(Explicit Message
communication)

Communication method

Message communication

Number of connections 2
Connection type (inverter to Unicast
master)

Connection type (master to Unicast

inverter)

Communication method

Message communication

UCMM Number of connections 2
communication Connection type (inverter to .
. s Unicast
(Explicit Message master)
communication) Connection type (master to )
. Unicast
inverter)
Conformity test CT16
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€ Operation status LEDs

LED name Description LED status Remarks
OFF Power-OFF / IP address not set
L Blinking green Online, no connections established
NS Communication status - - - -
Solid green Online, connections established
Blinking red Exclusive Owner connection timeout
OFF Power-OFF / during inverter reset

Not set (status other than those indicated by OFF, solid

Blinking green green, blinking red, and solid red of the MS LED)

MS Inverter status . Operating properly (All I/O communications are in run
Solid green . )
state and Exclusive Owner connection state.)
Blinking red Warning or alarm output
Solid red Fault detected
OFF Power-OFF/link-down
LINK1 Connector for communication (PORT1) status | Blinking green Link-up (Data reception in progress)
Solid green Link-up
OFF Power-OFF/link-down
LINK2 Connector for communication (PORT2) status | Blinking green Link-up (Data reception in progress)
Solid green Link-up

€ EDS file

An EDS file is available for download.

Mitsubishi Electric FA Global Website:

www.mitsubishielectric.com/fa/products/drv/inv/support/e800/network.html

The download is free at the website above. For details, contact your sales representative.

Use an appropriate EDS file for the inverter as specified in the following table. Errors may occur due to engineering software
operation.

«“® NOTE

« The EDS file is used in engineering software. To install the EDS file properly, refer to the instruction manual of the applicable

engineering software.

2.11.2 EtherNet/IP configuration

& Procedure

The procedure differs depending on the master device and the engineering software used. For details, refer to the Instruction
Manual of the master device and the engineering software.

B Before communication

1. Connect each unit with an Ethernet cable. (Refer to page 15.)

2. Set "44818" (EtherNet/IP) in any of Pr.1427 to Pr.1430 Ethernet function selection 1 to 4. (Refer to page 145.)
(Example: Pr.1429 = "45238" (CC-Link IE TSN) (initial value) — "44818" (EtherNet/IP))
When Pr.1429 = "45238 (initial value)" (CC-Link IE TSN), change the value to "44818" (EtherNet/IP). When "45238"
is set in any of Pr.1427 to Pr.1430, the priority is given to CC-Link IE TSN, disabling EtherNet/IP.

3. Reset the inverter, or turn OFF and then ON the power.

B Network configuration

1. Add the downloaded EDS file to the engineering software.
2. Detect the inverters on the network using the engineering software.
3. Add the detected inverters to the network configuration settings.

Configure the module settings for the inverters.
Set the device name for each inverter when two or more inverters are connected.
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B Checking communication
The following table shows the status of the LEDs when communication is established between the programmable controller
and the inverter.

NS MS LINK1 LINK2
Solid green Solid green Blinking green’"

*1  The LED on either LINK1 or LINK2 will blink depending on the port (port 1 or 2) the Ethernet cable is connected to.

2.11.3 Initial setting for EtherNet/IP

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 configured
or if there is any setting error.

Pr. Name Initial Setting range Description
value
1427 Ethernet function selection 1
- 1 500
N630
1428 Ethernet function selection 45237 502, 5000 to 5002,
N631"" 2 5006 to 5008, 5010 to
5013, 9999, 44818, | Set the application, protocol, etc.
1429 Ethernet function selection 45238 45237, 45238,
N632"" 3 47808, 61450
1430 Ethernet function selection
“ 4 9999
N633
0 Ethernet communication is available, but the inverter output
is shut off in the NET operation mode.
Set the interval of the communication check (signal loss
L detection) time for all devices with IP addresses in the range
1432 Ethernet communication o .
L 15s specified for Ethernet command source selection (Pr.1449
N644 check time interval 0.1t0999.8 s
to Pr.1454).
If a no-communication state persists for longer than the
permissible time, the inverter output will be shut off.
9999 No communication check (signal loss detection)
1449 Ethernet command source 0
N670"" selection IP address 1
1450 Ethernet command source 0
N671"" selection IP address 2 0 to 255
o
1451 Ethernet command source 0 To limit the network devices that send the operation or
N672"" selection IP address 3 speed command through the Ethernet network, set the
1452 Ethernet command source range of IP addresses of the“de.vi.c.es. .
N673"! selection IP address 4 0 When F.’I".1449 to Pr.1452 = "0 (initial vqlue) »no IP address
is specified for command source selection via Ethernet. In
1453 Ethernet command source this case, operation commands cannot be sent via Ethernet.
N674"1 selection IP address 3 range | 9999
specification
0 to 255, 9999
1454 Ethernet command source
1 selection IP address 4 range | 9999
N675 specification

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

«*® NOTE

« The monitor items and parameter settings can be read during communication with the Pr.1432 Ethernet communication
check time interval = "0 (initial value)" setting, but such operation will become faulty once the operation mode is changed 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 146.)
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€ Ethernet function selection (Pr.1427 to Pr.1430)

To select EtherNet/IP for the application, set "44818" (EtherNet/IP) in any of Pr.1427 to Pr.1430 Ethernet function selection
1 to 4. When Pr.1429 = "45238 (initial value)" (CC-Link IE TSN), change the value to "44818" (EtherNet/IP). When "45238" is
set in any of Pr.1427 to Pr.1430, the priority is given to CC-Link IE TSN, disabling EtherNet/IP.

«*® NOTE

» Change the setting if selected communication protocols cannot be used together. (Refer to page 7 and page 226.)

@ 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, set the range of IP
addresses of the devices.

* When Pr.1449 to Pr.1452 = "0 (initial value)", no IP address is specified for command source selection via Ethernet. In this
case, operation commands cannot be sent via Ethernet.

* 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]

Configuration “E=8
Master Inverter 1 Inverter 2
iQ-R RO8CPU FR-E800 FR-E800
192.168.50.100 192.168.50.1 192.168.50.2

To allow the master to control the inverters, set the parameters in inverters 1 and 2 as follows to specify the IP address range for
Ethernet command source selection.

Set the IP address of the master in the engineering software (GX Works3) within the range from 192.168.50.100 to
192.168.50.110.

Pr1449  Pr1450  Pr.1451  Pr.1452
Ethernet IP address
| 18 | 50 | 100 |

for command source selection 192 -

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

Pr453  Pri4sa
— | — | 999 | 110 |

Command source selection range setting
for the Ethernet IP address ‘

In this case, the IP address range in which Ethernet communication is permitted is "192.168.50.xxx (100 to 110)".
[Setting example 2]

Ethernet IP address ‘
for command source selection

Pr449  Pr1450  Pr1451  Pr.1452
192 | 1.8 | 1 | 100 |

h A

The range is between

4
‘ The range is between
the values set in both the values set in both
parameters. K parameters.
A

4 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)".

* When "9999 (initial value)" is set in Pr.1453 or Pr.1454, the range is invalid.
€ 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 output will be shut off.

* When "9999" is set in Pr.1432, the communication check (signal loss detection) will not be performed.
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* The monitor 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 <—External—>! <— Network —

[ [ ]
L]

Connected device |

4
Inverter
Inverter

Connected device

Fault (E.EHR)

R

Communication

|
|
|
Pr1432 {----------- t
check counter !

E.EHR

LF

2.11.4 Parameters related to EtherNet/IP

The following parameters are used for EtherNet/IP communication. Set the parameters as required.

Pr. Name Bl Setting range Description
value
541 Frequency command sign 0 0 Signed frequency command value
N100 selection 1 Unsigned frequency command value
1426 Link speed and duplex Set the communication speed and the communication mode
1 . 0 Oto4
N641 mode selection (full-duplex/half-duplex).
1442 )
N660"" IP filter address 1 (Ethernet) | 0
1443 )
N661"! IP filter address 2 (Ethernet) | 0
1244 0 to 255
N662"" IP filter address 3 (Ethernet) | 0

Set the range of connectable IP addresses for the network

1445 .
IP filter address 4 (Ethernet) | 0 devices.

N663"" (When Pr.1442 to Pr.1445 = "0 (initial value)", the function
1446 IP filter address 2 range 9999 is invalid.)
N664"" specification (Ethernet)
1447 i
., |IPfilter address 3 range 9999 0 to 255, 9999
N665 specification (Ethernet)
1448 IP filter address 4 range 9999
N666"" specification (Ethernet)
fi Cveli Set the output assembly instance number of Assembly
1318 ngr:n[:er:'r::tj'o:f:: t fixing | 9999 20to 23 Object (04h). Users can assign a function to the configurable
1 unicati uttixi output instance.
N800 format selection P - -
9999 Function disabled
User Defined Cvcli Set the input assembly instance number of Assembly Object
1319 szr:mjr:i'leatio:((:)ﬁput 9999 70to0 73 (04h). Users can assign a function to the configurable input
1 instance.
N801 fixing format selection : - -
9999 Function disabled
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Pr. Name i::lt:;l Setting range Description
12288 to 13787,
20488, 20489,
1320 to i . 24672, 24689, Set the instance number of Inverter Configuration Object
1329 User Defined Cyclic 24698, 24703, (64h) or the index number of CiA402 drive profile. Users can
N810 to Commur3|cat|on Input 1 to 9999 24705, 24707, assign a function to the configurable output instance.
. 10 Mapping 24708, 24719,
N819 24721, 24728 to
24730
9999 Function disabled
12288 to 13787,
16384 to 16483,
20488, 20489, 20981
1330 to . . to 20990, Set the instance number of Inverter Configuration Object
1343 User Defined Cyclic 209922, 24639 (64h) or the index number of CiA402 drive profile. Users can
N850 to Commurflcatlon Output 1 to 9999 24643, é4644, é4673 assign a function to the configurable input instance.
Nge3! | 4 Mapping to 24676, 24692,
24695, 24820,
24826, 24828, 25858
9999 Function disabled
User Defined Cyclic Pr.1389 .(Iower g.bits): Subindex to which the instance/index
1389"1 Communication Input Sub 1 |0 0to 2, 256 to 258, number is specmeq using Il’r.1320 ‘ . ‘
and 2 Mapping 512to 514 Pr.1389 (upper 8 bits): Subindex to which the instance/index
number is specified using Pr.1321
User Defined Cyclic Pr.1390 (lower 8 bits): Subindex to which the instance/index
1390 Communication Input Sub 3 |0 0 to 2, 256 to 258, number is specified using Pr.1322
and 4 Mapping 512 to 514 Pr.1390 (upper 8 bits): Subindex to which the instance/index
number is specified using Pr.1323
User Defined Cyclic Pr.1391 (lower 8 bits): Subindex to which the instance/index
13911 Communication Input Sub 5 |0 0 to 2, 256 to 258, number is specified using Pr.1324
and 6 Mapping 512 to 514 Pr.1391 (upper 8 bits): Subindex to which the instance/index
number is specified using Pr.1325
User Defined Cyclic Pr.1392 (lower 8 bits): Subindex to which the instance/index
13921 Communication Input Sub 7 |0 0 to 2, 256 to 258, number is specified using Pr.1326
and 8 Mapping 512 to 514 Pr.1392 (upper 8 bits): Subindex to which the instance/index
number is specified using Pr.1327
User Defined Cyclic Pr.1393 (lower 8 bits): Subindex to which the instance/index
13931 Communication Input Sub 9 |0 0 to 2, 256 to 258, number is specified using Pr.1328
and 10 Mapping 512 to 514 Pr.1393 (upper 8 bits): Subindex to which the instance/index
number is specified using Pr.1329
N830to | USer Def|_ned. Cyclic Subindices to which the instance/index numbers are
1 Communication Input Sub1 |0 Oto2 e .
N839 to 10 Mapping specified using Pr.1320 to Pr.1329
User Defined Cyclic Pr.1394 (lower 8 bits): Subindex to which the instance/index
139471 Communication Output Sub |0 0 to 2, 256 to 258, number is specifieq using ?r.1330 . . .
1 and 2 Mapping 512to 514 Pr.1394 (upper 8 bits): Subindex to which the instance/index
number is specified using Pr.1331
User Defined Cyclic Pr.1395 (lower 8 bits): Subindex to which the instance/index
139571 Communication Output Sub |0 0 to 2, 256 to 258, number is specified using Pr.1332
3 and 4 Mapping 512to 514 Pr.1395 (upper 8 bits): Subindex to which the instance/index
number is specified using Pr.1333
User Defined Cyclic Pr.1396 (lower 8 bits): Subindex to which the instance/index
13961 Communication Output Sub |0 0 to 2, 256 to 258, number is specified using Pr.1334
5 and 6 Mapping 512to 514 Pr.1396 (upper 8 bits): Subindex to which the instance/index
number is specified using Pr.1335
User Defined Cyclic Pr.1397 (lower 8 bits): Subindex to which the instance/index
139771 Communication Output Sub |0 0 to 2, 256 to 258, number is specified using Pr.1336
7 and 8 Mapping 512to 514 Pr.1397 (upper 8 bits): Subindex to which the instance/index
number is specified using Pr.1337
User Defined Cyclic Pr.1398 (lower 8 bits): Subindex to which the instance/index
1398 Communication Output Sub |0 0 to 2, 256 to 258, number is specified using Pr.1338
9 and 10 Mapping 512to 514 Pr.1398 (upper 8 bits): Subindex to which the instance/index
number is specified using Pr.1339
N870to | User Defined Cyclic Subindi . . )
L ubindices to which the instance/index numbers are
1 Communication Output Sub |0 Oto2 e .
N879 1 to 10 Mapping specified using Pr.1330 to Pr.1339

*1

The setting is applied after an inverter reset or next power-ON.
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*2  Available for the Ethernet model only.

@ 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 EtherNet/IP.

» The Pr.541 Frequency command sign selection setting is applied to SpeedRef (attribute 8) of AC/DC Drive Object

(2Ah). (Refer to page 157.)

Pr.541 setting

Sign

0

Without

With

» Relationship between the start command and sign (Pr.541 = "1")

Start Sign of the frequency Actual operation
command command command
Forward + Forward rotation
rotation - Reverse rotation
Reverse + Reverse rotation
rotation - Forward rotation

4 Communication speed and full-duplex/half-duplex selection (Pr.1426)

Use Pr.1426 Link speed and duplex mode selection to set the communication speed and the full-duplex or half-duplex
system. If the operation is not performed properly in the initial setting (Pr.1426 = "0"), set Pr.1426 according to the
specifications of the connected device.

Pr.1426 setting Communication | Full-duplex/half- Remarks
speed duplex system
The communication speed and the communication mode (half-duplex/full-
- Automatic Automatic duplex) are automatically negotiated to ensure the optimum setting. To set
0 (initial value) - L ) L - S ) .
negotiation negotiation automatic negotiation, auto negotiation setting is required also in the master

station.

1 100 Mbps Full duplex —

2 100 Mbps Half duplex —

3 10 Mbps Full duplex —

4 10 Mbps Half duplex —

@ IP filtering function (Ethernet) (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
setting range for IP address of connectable network devices 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]

Pr.1442 Pr.1443 Pr.1444 Pr.1445
IP filter address (Ethernet) | 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. v v parameters.
Pr.1446 Pr.1447 Pr.1448
IP filter address range specification ‘ 9999 ‘ 3 ‘ 150 ‘

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

[Setting example 2]

Pr.1442 Pr.1443 Pr.1444 Pr.1445
IP filter address (Ethernet) | 192 168 2 | 100 |
A
The range is between I
the values set in both
parameters.
v
Pr.1446 Pr.1447 Pr.1448
IP filter address range specification ‘ 9999 9999 ‘ 50 ‘

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

/N\CAUTION

« The IP filtering function (Ethernet) (Pr.1442 to Pr.1448) is provided as a means to prevent unauthorized access, DoS

attacks, computer viruses, or other cyberattacks from external devices, but the function does not prevent such access
completely. In order to protect the inverter and the system against unauthorized access by external systems, take
additional security measures. We shall have no responsibility or liability for any problems involving inverter trouble and
system trouble by DoS attacks, unauthorized access, computer viruses, and other cyberattacks. The following are
examples of measures to prevent them.

- 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.)

2.11.5 Object map definitions

€ Object model of EtherNet/IP communication

For EtherNet/IP communication, each node is modeled as collections of objects (abstraction of particular functions of the
products). The following four terms are used to describe object.

Item Description
Class Collections of all objects which have same types of functions. Generalization of object.
Instance Concrete expression of object.
Attribute Expression of object characteristic.
Service Function supported by object or class.

2.11.6 Object map
# Identity-Object (01h)

This object shows general information of the device.

M Service
Class Instance
Get_Attribute_Single
Get_Attribute_Single Set_Attribute_Single
Get_Attributes_All Get_Attributes_All
Reset’! (inverter reset)

*1  Writing is restricted by the settings of Ethernet IP address for command source selection (Pr.1449 to Pr.1454).

H Class attribute

No. Name Access Type Description
1 Revision Get UINT 0001h (Revision of the object)
Bl Instance 1 attributes
No. Name Access Type Description
Vendor ID Get UINT 00A1h (Mitsubishi Electric)
2 Device Type Get UINT 0002h (AC Drive)
3 Product Code Get UINT 003Eh (Product code)
Revision Structure Major revision and minor revision
4 Major revision Get USINT 0001h (Major revision number)
Minor revision USINT 0001h (Minor revision number)
5 Status Get WORD Refer to "Status (Attribute 5)" on page 151.
6 Serial Number Get UDINT Serial number of the inverter !
SHORT_
7 Product Name Get STRING FR-E800-(SC)E (product name)
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No.

Name

Access

Type

Description

1"

Active language

Set/Get

Structure

Active language

USINT

USINT

USINT

e, n, g (English)

12

Supported Lang

uage List

Get

Structure
array

List of languages supported by the host application

USINT

USINT

USINT

e, n, g (English)

*1

or on the package of the inverter.

» Status (Attribute 5)

The number is created from the MAC address and used for EtherNet/IP communication. This is not the SERIAL number printed on the rating plate

Bit Name Description

0 Module Owned CIP connection established

1 — Fixed to 0

2 Configured Fixed to 1 (configured)

3 — Fixed to 0
0000b: Unknown
0010b: Faulted I/O Connection (Exclusive Owner connection timed out)
0011b: No I/O connection establish (1/O connection not established)

4t07 Extended Device Status 818?2 “NAZ?O:?:::;:(?S;T(I)Q:?;Ion bad
0110b: Connection in Run mode (I/O connection established, with Run mode
connection)
0111b: Connection in Idle mode (I/O connection established)

8 Minor Recoverable Fault Warning or alarm

9 Minor Unrecoverable Fault Fixed to 0

10 Major Recoverable Fault Fault

11 Major Unrecoverable Fault Fixed to 0

12to 15 |— Fixed to 0

€ Assembly Object (04h)

The Assembly object uses static assemblies and holds the Process Data sent/received by the inverter. Instance 20 to 23 and

70 to 73 are predefined for specific drive profile parameters. Users can select communication data using Instance 100 and 150.

W Service

Class

Instance

Get_Attribute_Single

Get_Attribute_Single
Set_Attribute_Single

H Class attribute

No. Name Access Type Description
1 Revision Get UINT 0002h (Revision of the object)
2 Max Instance Get UINT (Highest instance number)
H Instance attribute

No. Name Access Type Description
3" Data Set/Get USINT array | Inverter I/O data

*1

B Output assemblies (Consuming instances)
For definitions and mapping of data in this instance, refer to the data definitions of output assemblies on page 153.

The number corresponds to the instance number described in the output/input assembly.

Writing is restricted by the settings of Ethernet IP address for command source selection (Pr.1449 to Pr.1454).
* Instance 20 (14h) - Basic Speed Control Output

Byte

Bit7

Bit 6

Bit 5

Bit 4

Bit 3 Bit 2 Bit 1 Bit 0

0 Fault reset 0 Run fwd

00h
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Byte Bit7 | Bit6é | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
2 Speed reference (Low byte)
Speed reference (High byte)

 Instance 21 (15h) - Extended Speed Control Output

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 NetRef NetCtrl 0 0 Fault reset Run rev Run fwd
00h

Speed reference (Low byte)

Speed reference (High byte)

WIN|=~|O

» Instance 22 (16h) - Speed and Torque Control Output

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 Fault reset 0 Run fwd
00h

Speed reference (Low byte)

Speed reference (High byte)

Torque reference (Low byte)

alhlwW|IN~|O

Torque reference (High byte)

» Instance 23 (17h) - Extended Speed and Torque Control Output

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 0 NetRef NetCtrl 0 0 Fault reset Run rev Run fwd

1 00h

2 Speed reference (Low byte)

3 Speed reference (High byte)

4 Torque reference (Low byte)

5 Torque reference (High byte)

 Instance 100 (64h): Configurable Output
The data length depends on the settings in Pr.1318, Pr.1320 to Pr.1329, and Pr.1389 to Pr.1393. (For user defined cyclic
communication input data, the data size ranges from 1 to 4 bytes depending on the data type specified in Pr.1320 to
Pr.1329 and Pr.1389 to Pr.1393.) When "9999" is set in any of Pr.1318 and Pr.1320 to Pr.1329, the length of the
corresponding data is treated as 0 bytes. (When "9999" is set in all of them, communication cannot be established.)
If the same instance/index number is specified in two or more of Pr.1320 to Pr.1329, the number set in the parameter with
the smallest parameter number is valid. The same number set in the other parameters is regarded as "9999". When a
nonexistent instance/index number is set in Pr.1320 to Pr.1329, data is not written.
The following format is an example when the data size is 2 bytes for all of the user defined cyclic communication input data.
Byte™ Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0

0to (n-1) | User Defined Cyclic Communication Input fixing format selection (Pr.1318)

n User Defined Cyclic Communication Input 1 (lower bytes) (Pr.1320)

n+1 User Defined Cyclic Communication Input 1 (upper bytes) (Pr.1320)

n+2 User Defined Cyclic Communication Input 2 (lower bytes) (Pr.1321)

n+3 User Defined Cyclic Communication Input 2 (upper bytes) (Pr.1321)

n+4 User Defined Cyclic Communication Input 3 (lower bytes) (Pr.1322)

n+5 User Defined Cyclic Communication Input 3 (upper bytes) (Pr.1322)

n+6 User Defined Cyclic Communication Input 4 (lower bytes) (Pr.1323)

n+7 User Defined Cyclic Communication Input 4 (upper bytes) (Pr.1323)

n+8 User Defined Cyclic Communication Input 5 (lower bytes) (Pr.1324)

n+9 User Defined Cyclic Communication Input 5 (upper bytes) (Pr.1324)

n+10 User Defined Cyclic Communication Input 6 (lower bytes) (Pr.1325)

n+11 User Defined Cyclic Communication Input 6 (upper bytes) (Pr.1325)

n+12 User Defined Cyclic Communication Input 7 (lower bytes) (Pr.1326)

n+13 User Defined Cyclic Communication Input 7 (upper bytes) (Pr.1326)

n+14 User Defined Cyclic Communication Input 8 (lower bytes) (Pr.1327)

n+15 User Defined Cyclic Communication Input 8 (upper bytes) (Pr.1327)

n+16 User Defined Cyclic Communication Input 9 (lower bytes) (Pr.1328)

n+17 User Defined Cyclic Communication Input 9 (upper bytes) (Pr.1328)

n+18 User Defined Cyclic Communication Input 10 (lower bytes) (Pr.1329)

1 52 2. Ethernet Communication
2.11 EtherNet/IP



Byte !
n+19

Bit 7 Bit 6 Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0

User Defined Cyclic Communication Input 10 (upper bytes) (Pr.1329)

xq e

n" indicates the data length of the instance specified in Pr.1318 (4 or 6 bytes).

In Pr.1389 to Pr.1393, specify the subindices to which the instance/index numbers are specified using Pr.1320 to Pr.1329.

Data No. Instance/index specification Sub index specification
1 Pr.1320 Pr.1389 (lower 8 bits)
2 Pr.1321 Pr.1389 (upper 8 bits)
3 Pr.1322 Pr.1390 (lower 8 bits)
4 Pr.1323 Pr.1390 (upper 8 bits)
5 Pr.1324 Pr.1391 (lower 8 bits)
6 Pr.1325 Pr.1391 (upper 8 bits)
7 Pr.1326 Pr.1392 (lower 8 bits)
8 Pr.1327 Pr.1392 (upper 8 bits)
9 Pr.1328 Pr.1393 (lower 8 bits)
10 Pr.1329 Pr.1393 (upper 8 bits)

» Data definitions, output assemblies
The following table indicates the mapping of the data in the consuming instances of the Assembly Object. For details, refer
to the Control Supervisor Object (29h) on page 156, and AC/DC Drive Object (2Ah) on page 157.

Name Object Instance No. Attribute
Name No. Name No.
Run rev Control Supervisor 29h 1 Run2 4
Run fwd Control Supervisor 29h 1 Run1 3
Fault reset Control Supervisor 29h 1 FaultRst 12
NetCtrl Control Supervisor 29h 1 NetCtrl 5
NetRef AC/DC Drive 2Ah 1 NetRef 4
Speed reference AC/DC Drive 2Ah 1 SpeedRef 8
Torque reference AC/DC Drive 2Ah 1 TorqueRef 12

B Input assemblies (Producing instances)
For definitions and mapping of data in this instance, refer to the data definitions of input assemblies on page 155.
» Instance 70 (46h) - Basic Speed Control Input

Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 Running1 0 Faulted
1 00h
2 Speed actual (Low byte)
3 Speed actual (High byte)
» Instance 71 (47h) - Extended Speed Control Input
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Atreference |Reffromnet |Ctrl fromnet |Ready Running 2 Running1 Warning Faulted
(Rev) (Fwd)
1M Drive state
2 Speed actual (Low byte)
3 Speed actual (High byte)
*1  For drive states and behavior, refer to the Control Supervisor Object (29h) or the instance attribute on page 156.
» Instance 72 (48h) - Speed and Torque Control Input
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 Running1 0 Faulted

00h

Speed actual (Low byte)

Speed actual (High byte)

Torque actual (Low byte)

Al |WIN|=~|O

Torque actual (High byte)

2. Ethernet Communication 1 53

2.11 EtherNet/IP




* Instance 73 (49h) - Extended Speed and Torque Control Input

Byte

Bit7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

At reference

Ref from net

Ctrl from net

Ready

Running 2
(Rev)

Running1
(Fwd)

Warning

Faulted

“ Drive state

Speed actual (Low byte)

Speed actual (High byte)
Torque actual (Low byte)
Torque actual (High byte)

A WIN|—

*1  For drive states and behavior, refer to the Control Supervisor Object (29h) or the instance attribute on page 156.

 Instance 150 (96h): Configurable Input
The data length depends on the settings in Pr.1319, Pr.1330 to Pr.1343, and Pr.1394 to Pr.1398. (For user defined cyclic
communication output data, the data size ranges from 1 to 4 bytes depending on the data type specified in Pr.1330 to
Pr.1343 and Pr.1394 to Pr.1398.) When "9999" is set in any of Pr.1319 and Pr.1330 to Pr.1343, the length of the
corresponding data is treated as 0 bytes.
When a nonexistent instance/index number is set in Pr.1330 to Pr.1343, "0" is read.
The following format is an example when the data size is 2 bytes for all of the user defined cyclic communication output

data.

Byte ' Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0
0to (n-1) | User Defined Cyclic Communication Output fixing format selection (Pr.1319)
n User Defined Cyclic Communication Output 1 (lower bytes) (Pr.1330)
n+1 User Defined Cyclic Communication Output 1 (upper bytes) (Pr.1330)
n+2 User Defined Cyclic Communication Output 2 (lower bytes) (Pr.1331)
n+3 User Defined Cyclic Communication Output 2 (upper bytes) (Pr.1331)
n+4 User Defined Cyclic Communication Output 3 (lower bytes) (Pr.1332)
n+5 User Defined Cyclic Communication Output 3 (upper bytes) (Pr.1332)
n+6 User Defined Cyclic Communication Output 4 (lower bytes) (Pr.1333)
n+7 User Defined Cyclic Communication Output 4 (upper bytes) (Pr.1333)
n+8 User Defined Cyclic Communication Output 5 (lower bytes) (Pr.1334)
n+9 User Defined Cyclic Communication Output 5 (upper bytes) (Pr.1334)
n+10 User Defined Cyclic Communication Output 6 (lower bytes) (Pr.1335)
n+11 User Defined Cyclic Communication Output 6 (upper bytes) (Pr.1335)
n+12 User Defined Cyclic Communication Output 7 (lower bytes) (Pr.1336)
n+13 User Defined Cyclic Communication Output 7 (upper bytes) (Pr.1336)
n+14 User Defined Cyclic Communication Output 8 (lower bytes) (Pr.1337)
n+15 User Defined Cyclic Communication Output 8 (upper bytes) (Pr.1337)
n+16 User Defined Cyclic Communication Output 9 (lower bytes) (Pr.1338)
n+17 User Defined Cyclic Communication Output 9 (upper bytes) (Pr.1338)
n+18 User Defined Cyclic Communication Output 10 (lower bytes) (Pr.1339)
n+19 User Defined Cyclic Communication Output 10 (upper bytes) (Pr.1339)
n+20 User Defined Cyclic Communication Output 11 (lower bytes) (Pr.1340)
n+21 User Defined Cyclic Communication Output 11 (upper bytes) (Pr.1340)
n+22 User Defined Cyclic Communication Output 12 (lower bytes) (Pr.1341)
n+23 User Defined Cyclic Communication Output 12 (upper bytes) (Pr.1341)
n+24 User Defined Cyclic Communication Output 13 (lower bytes) (Pr.1342)
n+25 User Defined Cyclic Communication Output 13 (upper bytes) (Pr.1342)
n+26 User Defined Cyclic Communication Output 14 (lower bytes) (Pr.1343)
n+27 User Defined Cyclic Communication Output 14 (upper bytes) (Pr.1343)

*1  "n"indicates the data length of the instance specified in Pr.1319 (4 or 6 bytes).
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In Pr.1394 to Pr.1398, specify the subindices to which the instance/index numbers are specified using Pr.1330 to Pr.1339.

Data No. Instance/index specification Sub index specification

1 Pr.1330 Pr.1394 (lower 8 bits)
2 Pr.1331 Pr.1394 (upper 8 bits)
3 Pr.1332 Pr.1395 (lower 8 bits)
4 Pr.1333 Pr.1395 (upper 8 bits)
5 Pr.1334 Pr.1396 (lower 8 bits)
6 Pr.1335 Pr.1396 (upper 8 bits)
7 Pr.1336 Pr.1397 (lower 8 bits)
8 Pr.1337 Pr.1397 (upper 8 bits)
9 Pr.1338 Pr.1398 (lower 8 bits)
10 Pr.1339 Pr.1398 (upper 8 bits)
11 Pr.1340

12 Pr.1341 Fixed to "0"

13 Pr.1342

14 Pr.1343

» Data definitions, input assemblies

The following table indicates the mapping of the data in the producing instances of the Assembly Object. For details, refer
to the Control Supervisor Object (29h) on page 156, and AC/DC Drive Object (2Ah) on page 157.

Object Attribute
Name Instance No.
Name No. Name No.
Faulted Control Supervisor 29h 1 Faulted 10
Warning Control Supervisor 29h 1 Warning 11
Running1 (Fwd) Control Supervisor 29h 1 Running1 7
Running2 (Rev) Control Supervisor 29h 1 Running2 8
Ready Control Supervisor 29h 1 Ready 9
Ctrl from net Control Supervisor 29h 1 CtrIFromNet 15
Drive state Control Supervisor 29h 1 State 6
Ref from net AC/DC Drive 2Ah 1 RefFromNet 29
At reference AC/DC Drive 2Ah 1 AtReference 3
Speed actual AC/DC Drive 2Ah 1 SpeedActual 7
Torque actual AC/DC Drive 2Ah 1 TorqueActual 11
€ Connection Management Object (06h)
This object is used to manage the characteristics of a communication connection.
H Service
Class Instance
. Forward_Open
Forward_Close
€ Motor Data Object (28h)
This object serves as a database for motor parameters.
H Service
Class Instance
. . Get_Attribute_Single
Get_Attribute_Single Set_Attribute_Single
H Class attribute
No. Name Access Type Description
1 Revision Get UINT 0001h (Revision of the object)
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H Instance attribute

No. Name Access Type Description

3: PM synchronous motor
7: Squirrel cage induction motor
Rated motor current (0.1 A increments)
63 Rated Current Set/Get UINT Instance 1: Pr.9
Instance 2: Pr.51

3" MotorType Set/Get? USINT

Rated motor voltage (V)
73 Rated Voltage Set/Get UINT Instance 1: Pr.83
Instance 2: Pr.456

Rated motor frequency (Hz)
93 RatedFreq Set/Get UINT Instance 1: Pr.84

Instance 2: Pr.457

Number of motor poles

12'3 PoleCount Set/Get UINT Instance 1: Pr.81

Instance 2: Pr.454

Nominal speed (rpm) at rated frequency from nameplate™
1573 Rated Speed Set/Get UINT Instance 1: Pr.84 x 120/Pr.81

Instance 2: Pr.457 x 120/Pr.454

*1 Instances 1 and 2 are supported.

*2  Writing is enabled only when the setting is the same as that of the inverter.

*3  When Pr.77 Parameter write selection # "2", writing is restricted by the settings of Ethernet IP address for command source selection (Pr.1449
to Pr.1454).

*4  When Pr.81 (Pr.454) = "9999", the formula is calculated with 4 poles.

€ Control Supervisor Object (29h)

This object has the management functions for devices "Hierarchy of Motor Control Devices".

W Service

Class Instance
Get_Attribute_Single
Set_Attribute_Single

Reset’! (operation command clear, output shutoff, protective function
reset)

Get_Attribute_Single

*1  Disabled during emergency drive operation.
Writing is restricted by the settings of Ethernet IP address for command source selection (Pr.1449 to Pr.1454).
E.16 to E.20, E.PE6, E.PE2, E.CPU, E.SAF, E.CMB, E.1, E.5 to E.7, and E.13 are not reset. In this case, take an appropriate corrective action
first, and reset them by power reset or inverter reset.

H Class attribute

No. Name Access Type Description
1 Revision Get UINT 0001h (Revision of the object)

H Instance 1 attributes

No. Name Access Type Description
3" Run1"2 Set/Get BOOL Forward rotation
4" Run22 Set/Get BOOL Reverse rotation
Operation command source
0: Pr.338 ="1"
51 NetCtrl Set/Get BOOL 1: Pr.338 = "0"

The actual status of the operation command source can be
monitored with Attribute 15.

0: Vendor Specific (Pr.502 = "2": communication fault detection
enabled)

1: Startup (During inverter reset)

2: Not_Ready (Communication ready and RY signal-OFF)

3: Ready (Operation ready)

4: Enabled (During acceleration, constant-speed operation, or
reverse rotation deceleration)

5: Stopping (During deceleration)

6: Fault_Stop (Deceleration by setting Pr.502 = "1")

7: Faulted (Fault)

6 State Get USINT
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No. Name Access Type Description
7 Running1 Get BOOL 0 During stop or reverse rotation
1: Forward running
8 Running2 Get BOOL 0 During stop o_r forward running
1: Reverse running
0: RY signal is OFF
9 Ready Get BOOL 1: RY signal is ON
10 Faulted Get BOOL 0- No fault
1: Fault
. 0: Without warnings
11 Warning Get BOOL 1 With warnings
. 0: No reset
121 FaultRst Set/Get BOOL . . *
0—1: Protective function reset
Operation command source monitoring
15 CtrIFrom Net Get BOOL 0: Local control
1: Network control

*1  Writing is restricted by the settings of Ethernet IP address for command source selection (Pr.1449 to Pr.1454).
*2  If both Run1 and Run2 are turned ON, the start signal is not changed. (The previous status remains unchanged.) If both Run1 and Run2 are

turned ON in the Assembly Object (04h), the direction of rotation is not changed. That is because the start signal is not changed by giving a speed
command to reverse the direction.

*3 E.16to E.20, E.PES6, E.PE2, E.CPU, E.SAF, E.CMB, E.1, E.5 to E.7, and E.13 are not reset. In this case, take an appropriate corrective action

first, and reset them by power reset or inverter reset.

@ AC/DC Drive Object (2Ah)

This object models the functions specific to an AC or DC Drive, for example speed, torque, and position control.

H Service

Class Instance

Get_Attribute_Single

Get_Attribute_Single
Set_Attribute_Single

M Class attribute
No. Name Access Type Description
1 Revision Get UINT 0001h (Revision of the object)
Bl Instance 1 attributes
No. Name Access Type Description

During speed control
0: SU signal OFF
1: SU signal ON
During torque control
0: The actual torque (monitor code: 07h) is out of the range of

3 At Reference Get BOOL +10% of the torque command value (monitor code: 20h).
1: The actual torque (monitor code: 07h) is within the range of
+10% of the torque command value (monitor code: 20h).
During position control
Fixed to "0"
Speed/torque command source
0: Pr.339 ="1"

42 NetRef Set/Get BOOL 1: Pr.339="0or 2"
The actual status of the speed/torque command source can be
monitored with Attribute 29.
0: Vendor specific mode
1: Speed control without encoder

6 DriveMode Set/Get™ USINT 2: Speed control with encoder
3: Torque control
5: Position control

734 Speed Actual Get INT Actual drive speed
Unit; rpm / 2SpeedScale

eons Speed setting value

824’5 SpeedRef Set/Get INT Unit: rpm / oSpeedScale
Motor phase current

9 Current Actual Get INT

Unit: 100 mA / 2CurrentScale
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«*® NOTE

* When the data in attributes of AC/DC Drive Object (2Ah) is larger than the size of data type, the data is limited to the size of

No. Name Access Type Description
. Actual torque
11 Torque Actual Get INT Unit: N-m / 2Torauescale
s Torque command value (Pr.805)
12 TorqueRef Set/Get INT Unit: N-m / 2TorqueScale
Output power
15 Power Actual Get INT Unit: W
Output voltage
17 Output Voltage Get INT Unit: V
Acceleration time = Pr.7 (Pr.44) x Pr.18/Pr.20
182 AccelTime Set/Get UINT Time from 0 to HighSpdLimit
Unit: ms
Deceleration time = Pr.8 (Pr.45) x Pr.18/Pr.20
1972 DecelTime Set/Get UINT Time from HighSpdLimit to 0
Unit: ms
o Minimum speed limit (Pr.2)
%4
20 LowSpd Limit Set/Get UINT Unit: rpm / oSpeedScale
ok . - Maximum speed limit (Pr.18)
21724 HighSpd Limit Set/Get UINT Unit: rpm / oSpeedScale
o Speed scaling factor
2*6
22 SpeedScale Set/Get SINT Applied to attributes 7, 8, 20, and 21.
oy Current scaling factor
2*6
23 Current Scale Set/Get SINT Applied to attribute 9.
o Torque scaling factor
2*6
24 Torque Scale Set/Get SINT Applied to attributes 11 and 12.
Speed/torque command source monitoring
29 RefFromNet Get BOOL 0: Local reference
1: Network reference
*1  Writing is enabled only when the setting is the same as that of the inverter.
*2  Writing is restricted by the settings of Ethernet IP address for command source selection (Pr.1449 to Pr.1454). However, the restriction is not
applied to attributes 18, 19, 20, and 21 when Pr.77 Parameter write selection = "2".
*3 Use Pr.290 to enable display of negative numbers during monitoring. For details, refer to the FR-E800 Instruction Manual (Function).
*4  Use the speed scale of Inverter Configuration Object (64h) to set a scaling factor. (Refer to page 160.)
*5  When Pr.541 Frequency command sign selection = "1", the set frequency is a signed value. When the setting value is negative, the command
is the inverse from the start command. (Refer to page 149.)
*6 At power-ON or inverter reset, executing the reset service of the Identity Object (01h) resets the value to "0" (initial value).

data size.

@ Inverter Configuration Object (64h)

This object is used to read and write inverter parameters, monitor data, and inverter control parameters.

H Service
Class Instance
i Get_Attribute_Single
Set_Attribute_Single
M Instance
No. Name Access Type Remarks
12288 to 16383 « The inverter parameter number 2 + 12288 (3000h)
1 Set/Get UINT
(3000h to 3FFFh) Inverter Parameters is the instance number.
16384 to 20479 . g The monitor code™ + 16384 (4000h) is the index
4*5
(4000h to 4FFFh) | Monitor Data Get UINT number.
20480 to 24575
(5000h to 5FFFh) Inverter Control Parameters Set/Get UINT Inverter control parameter

*1  When parameter write is performed, data are written to RAM for I/O message communication. Writing to EEPROM or RAM is selected according

to the setting in Pr.342 Communication EEPROM write selection for explicit message communication.
*2  For the numbers and names of inverter parameters, refer to the parameter list of the Instruction Manual (Function).
*3  For details of the monitor codes and monitor items, refer to the description of Pr.52 in the Instruction Manual (Function).
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*4  Display of negative numbers during monitoring set in Pr.290 Monitor negative output selection is disabled.
*5  The display can be changed from the frequency to rotations per minute (machine speed) using Pr.53. When the machine speed is displayed, the
value is incremented by one.

 Inverter control parameter

Instance No. Name Access Remarks
* Set 9966h for the written value.
1
20482 (5002h) Inverter reset Set/Get The read value is fixed to 0000h.
204 't Parameter clear Set/Get Set 965Ah for the written value.
0483 (5003h) The read value is fixed to 0000h.
. Set 99AAh for the written value.
1
20484 (5004h) All parameter clear Set/Get The read value is fixed to 0000h.
20486 (5006h)"" P ter clear2 Set/Get Set 5A96h for the written value.
(5006h) arameter clear The read value is fixed to 0000h.
20487 (5007h)"" Al lear™2 Set/Get Set AA99h for the written value.
(5 ) parameter clear The read value is fixed to 0000h.
Inverter status / control input command
20488 (5008h) 3 Set/Get Refer to page 160.
(extended)
20489 (5009h) Inverter status / control input command”™ | Set/Get Refer to page 160.
20981 (51F5h) Fault record 1 Set/Get
20982 (51F6h) Fault record 2 Get
20983 (51F7h) Fault record 3 Get Being 2 bytes in length, the data is stored as "00ocoh".
20984 (51F8h) Fault record 4 Get Refer to the lowest 1 byte for the error code. (For
20985 (51F9h) Fault record 5 Get fjetails on errqr codes, refer t(? the list of fault displays
20986 (51EAN Faul 96 G in the Instruction Manual (Maintenance).)
( ) ault recon ot The fault history is batch-cleared by writing to 20981
20987 (51FBh) Fault record 7 Get (51F5h).
20988 (51FCh) Fault record 8 Get Set any value as data.
20989 (51FDh) Fault record 9 Get
20990 (51FEh) Fault record 10 Get
20992 (5200h)™ Safety input status Get Refer to page 160.
21216 (52E0h)"" Speed scale (numerator) Set/Get Refer to page 160.
21217 (52E1h) Speed scale (denominator) Set/Get Refer to page 160.

*1  Not available for I/O message communication.

*2  Settings in the communication parameters are not cleared.

*3 The data is written as a control input command for writing.
The data is read as the inverter status for reading.

*4  Parameter setting is available for the Ethernet model only. Access to the parameter using explicit message communication is allowed for the
safety communication model and the IP67 model, but the function is disabled.
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* Inverter status / control input command, and inverter status / control input command (extended)

Inverter status / control input command Inverter status / control input command (extended)
Bit Definition Bit Definition
Control input command Inverter status Control input command Inverter status
0 — RUN (Inverter running) 2 0 NET X1 (—) NET Y1 (0)2
1 — During forward rotation 1 NET X2 (—) NET Y2 (0)2
2 — During reverse rotation 2 NET X3 (—) NET Y3 (0)2
RH (High-speed operation “ *y
3 o Up to frequency 3 NET X4 (—) NET Y4 (0)
command)
RM (Middle-speed operation R
4 - Overload alarm 4 NET X5 (—)"’ 0
command)
RL (Low-speed operation
5 1 0 5 — 0
command)
FU (Output frequenc
6 JOG operation selection 2 ( . P 2 4 4 6 — 0
detection)
7 Second function selection ABC (Fault)? 7 — 0
8 Terminal 4 input selection ABC2 (0)2 8 — 0
9 — Safety monitor output 2 9 — 0
10 MRS (Output stop)™! 0 10 — 0
11 — 0 11 — 0
12 RES (—)" 0 12 — 0
13 — 0 13 — 0
14 — 0 14 — 0
15 — Fault occurrence 15 — 0
*1  The signal within parentheses ( ) is assigned in the initial status. The function changes depending on the setting of Pr.180 to Pr.189 (Input
terminal function selection).
For details, refer to the description of Pr.180 to Pr.189 (Input terminal function selection) in the Instruction Manual (Function).
The signals assigned to the input terminals may be valid or invalid in the NET operation mode. (Refer to the Instruction Manual (Function).)
*2  The signal within parentheses ( ) is assigned in the initial status. The function changes depending on the setting of Pr.190 to Pr.197 (Output
terminal function selection).
For details, refer to the description of Pr.190 to Pr.197 (Output terminal function selection) in the Instruction Manual (Function).
» Safety input status
Bit Definition
0 0: Terminal S1 ON
1: Terminal S1 OFF (output shutoff)
1 0: Terminal S2 ON
1: Terminal S2 OFF (output shutoff)
2t015 0
* Speed scale

A scaling factor can be set for attributes 7, 8, 20, and 21 of AC/DC Drive Object (2Ah). (Refer to page 157.)

Instance No. Name Access Initial value Setting range
21216 (52E0h)"! Speed scale (numerator) Set/Get 1 1 to 65535
21217 (52E1h)" Speed scale (denominator) Set/Get 1 1 to 65535

*1  The setting value is applied immediately. At power-ON or inverter reset, executing the reset service of the Identity Object (01h) resets the value

to the initial value.

Relationship between the set speeds of the master and the inverter

Set speed (inverter) = Set speed to be scaled (master) x (Speed scale (numerator) / Speed scale (denominator))

H Instance attribute

No.

Name

Access

Type

Description

100"

Data

Set/Get

UINT

Inverter parameters, monitor data, and inverter control
parameters.
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No. Name Access Type Description

Analog value (%) set in C3 (Pr.902), C4 (Pr.903), C6 (Pr.904),
C7 (Pr.905), C39 (Pr.932), C41 (Pr.933), C43 (Pr.934), and
101" Sub Data Set/Get UINT C45 (Pr.935)

Example) C3 (Pr.902): Instance = 902 + 12288 = 13190
(3386h), Attribute = 101

*1  When Pr.77 Parameter write selection # "2", writing is restricted by the settings of Ethernet IP address for command source selection (Pr.1449
to Pr.1454).

» Calibration parameter

Instance No. Attribute Name Description
100 Data CO (Pr.900)
131 4h
3188 (3384h) 101 Sub Data _
100 Data C1 (Pr.901)
131 h
3189 (3385h) 101 Sub Data _
100 Data C2 (Pr.902)
13190 (3386h
(3386h) 101 Sub Data C3 (Pr.902)
100 Data 125 (Pr.903)
13191 (3387h
(3387h) 101 Sub Data C4 (Pr.903)
100 Data C5 (Pr.904)
13192 (3388h
(3388h) 101 Sub Data C6 (Pr.904)
100 Data 126 (Pr.905)
13193 (3389h
(3389h) 101 Sub Data C7 (Pr.905)
13205 (33951 100 Data C12 (Pr.917)
(3395h) 101 Sub Data C13 (Pr.917)
13208 (33961 100 Data C14 (Pr.918)
(3396h) 101 Sub Data C15 (Pr.918)
(3207 (33571 100 Data C16 (Pr.919)
(3397h) 101 Sub Data C17 (Pr.919)
13208 (3308 100 Data C18 (Pr.920)
(3398h) 101 Sub Data C19 (Pr.920)
1 D Pr.932
13220 (33Adh) 00 ata C38 (Pr.932)
101 Sub Data C39 (Pr.932)
1 D 40 (Pr.
13221 (33A5h) 00 ata C40 (Pr.933)
101 Sub Data C41 (Pr.933)
1 D 42 (Pr.934
13222 (33A6h) 00 ata €42 (Pr.934)
101 Sub Data C43 (Pr.934)
1 D 44 (Pr.
13223 (33A7h) 00 ata €44 (Pr.935)
101 Sub Data C45 (Pr.935)

*1  Available only when the FR-E8AXY is installed.

«"® NOTE

« Set 65520 (FFFOh) as a parameter value "8888" and 65535 (FFFFh) as "9999".
« To specify subindices in Pr.1389 to Pr.1398, set "0" in attribute 100 and set "1" in attribute 101.

€ TCPI/IP Interface Object (F5h)

The object groups TCP/IP-related settings.

H Service
Class Instance
Get_Attribute_All
Get_Attribute_Single Get_Attribute_Single
Set_Attribute_Single

H Class attribute

No. Name Access Type Description
1 Revision Get UINT 0004h (Revision of the object)
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H Instance 1 attributes

No. Name Access Type Description
1 Status Get DWORD Refer to "Status (Attribute 1)" on page 162.
) . - 80 (0050h):
2 Configuration Capability Get DWORD Refer to "Configuration Capability (Attribute 2)" on page 162.
3 Configuration Control Set/Get DWORD Refer to "Configuration Control (Attribute 3)" on page 162.
Physical Link Object Structure Path size and Path
4 Path size Get UINT 0002h
Path Padded 20 E6 24 03h Path to Ethernet Link Object
a EPATH
Interface Configuration Structure TCP/IP interface setting
IP Address UDINT IP address (Pr.1434 to Pr.1437)
Network Mask UDINT Subnet mask (Pr.1438 to Pr.1441)
5 Gateway Address Set/Get UDINT Default gateway (Pr.442 to Pr.445)
Name Server UDINT Fixed to 0
Name Server 2 UDINT Fixed to 0
Domain Name STRING Fixed to 0
6 Host Name Set/Get STRING Host name
0: Inactive
13 Epcapsulatlon Inactivity Set/Get UINT 1to ;3600 s: TCP connection timeout after the message is
Timeout received
(Initial value: 120 s)
» Status (Attribute 1)
Bit Name Description
How to configure Attribute 5
) . 0: Not configured
Oto3 Interface Configuration Status 1: Configured by setting parameters, BOOTP, DHCP
2: Configured by hardware setting
4 — Fixed to 0
) . . Attribute 5, setting change during pending.
5 Interface Configuration Pending "1" is set when inverter reset is required to enable the setting change.
6 to 31 — Fixed to 0
» Configuration Capability (Attribute 2)
Bit Name Description
. 0: Not supported
0 BOOTP Client 1: Supported
. 0: Not supported
1 DNS Client 1 Supported
. 0: Not supported
2 DHCP Client 1 Supported
3 DHCP-DNS Update Fixed to 0
Attribute 5, access condition
4 Configuration Settable 0: Setting not allowed
1: Setting allowed
Attribute 5, hardware configuration condition
5 Hardware Configurable 0: Setting not allowed
1: Setting allowed
Interface Configuration Change A.ttrlbute 5 change application condition
6 Requires Reset 0: Immediately
q 1: After reset
0: Not supported
7 AcdCapable 1 Supported
8 to 31 — Fixed to 0

» Configuration Control (Attribute 3)

Bit Name Description
Network setting acquisition method after startup of the inverter
) . 0: Parameter setting
0Oto3 Configuration Method 1- BOOTP
2: DHCP
4 to 31 — Fixed to 0
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@ Ethernet Link Object (F6h)

This object groups diagnostic information for the Ethernet interface.

H Service

Class Instance
Get_Attribute_All
Get_Attribute_Single
Set_Attribute_Single

Get_Attribute_All
Get_Attribute_Single

H Class attribute

No. Name Access Type Description
1 Revision Get UINT 0004h (Revision of the object)
2 Max Instance Get UINT (Highest instance number)
3 Number of instances Get UINT (Number of instances)
H Instance attribute
No. Name Access Type Description
. 10 or 100:
1
1 Interface Speed Get UDINT Actual Ethernet interface speed (Mbps)
2" Interface Flags Get DWORD Refer to "Interface Flags (Attribute 2)" on page 163.
3" Physical Address Get GFSFTIXTO‘C 6 (MAC ID): Assigned MAC address
Interface Control Structure Control Bits and Forced Interface Speed
Control Bits WORD Refer to "Control Bits (Attribute 6)" on page 164.
612 Set/Get 0, 10, or 100:
Forced Interface Speed UINT Speed at which the interface shall be forced to operate.
Returns 'Object state Conflict' if auto-negotiation is enabled.
Instance 1, 2: 2 (Twisted pair cable)
7 Interface Type Get USINT Instance 3: 1 (Embedded interface)
Instance 1: Port 1
10 Interface Label Get SHORT_ Instance 2: Port 2
STRING :
Instance 3: Internal
Interface Capability Structure Capability Bits and Speed/Duplex Options
S o 11 (000Bh):
Capability Bits DWORD Refer to "Capability Bits (Attribute 11)" on page 164.
Structure —
USINT 4: Number of arrays
117 Get Structure B
Speed/Duplex Options array
UINT 10 or 100:
Ethernet interface speed (Mbps)
0: Half duplex
USINT 1: Full duplex

*1 Instances 1, 2, and 3 are supported.
*2  When Pr.77 Parameter write selection # "2", writing is restricted by the settings of Ethernet IP address for command source selection (Pr.1449
to Pr.1454).

* Interface Flags (Attribute 2)

Bit Name Description
IEEE 802.3 communication interface link status

0 Link status 0: Inactive

1: Active

Current duplex mode

1 Half/full duplex 0: Half duplex

1: Full duplex

Link auto-negotiation status

0 to 2: Disabled.

2to4 Negotiation Status 3: Successfully negotiated speed and duplex.
4: Auto-negotiation not attempted. Forced speed and duplex.
. . 0: Immediately
5 Manual Setting requires Reset 1: After reset
6 to 31 — Fixed to 0
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» Control Bits (Attribute 6)

Bit

Name

Description

Auto-negotiate

0: Inactive
1: Active

Forced Duplex Mode

Duplex mode when Auto-negotiate (Bit 0) = 0
0: Half duplex
1: Full duplex

2t0o 15

Fixed to 0

» Capability Bits (Attribute 11)

Bit Name Description

Attribute 6, change application condition

0 Manual Setting Requires Reset 0: Immediately (Instance 3)
1: After reset (Instance 1, 2)

st I

2 Auto-MDIX Fixed to 0 (not supported)

3 Manual Speed/Duplex Fixed to 1 (supported)

4 to 31 — Fixed to 0
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& CiA402 drive profile

Sub o
Index index Name Description Access Type
Error number
The error code of the latest fault that occurred after power-ON or an
inverter reset is returned.
When no fault occurs, no error is returned.
24639 00h Error code When_ the fault history is cleared during occurrence of a fault, no Get Unsigned16
(603Fh) error is returned.
The upper eight bits are fixed to FF, and the lower eight bits
represent the error code. (FFXXh: "XX" represents the error code.)
(For details on error codes, refer to the list of fault displays in the
Instruction Manual (Maintenance).)
Output frequency (r/min)”!
24643 00h vl velocity demand The _OUtPUt frequency is read in r/min. Get Integer16
(6043h) Monitoring range: -32768 (8000h) to 32767 (7FFFh)
When Pr.81 = "9999", the number of motor poles is regarded as 4.
Operation speed (r/min)"!
24644 00h vl velocity actual The ppgration speed is read in r/min. Get Integer16
(6044h) value Monitoring range: -32768 (8000h) to 32767 (7FFFh)
When Pr.81 = "9999", the number of motor poles is regarded as 4.
(Zggg()zh) 00h Modes of operation | Control mode: -1 (vendor specific operation mode) (fixed) Set/Get Integer8
24673 Modes of operation . o . )
(6061h) 00h display Current control mode: -1 (vendor specific operation mode) (fixed) | Get Integer8
24674 Position demand Position command (pulse)
(6062h) 00h value The position command before the electronic gear operation is read. Get Integer32
24675 Position actual Current position (pulse)
(6063h) 00h internal value The current position after the electronic gear operation is read. Get Integer32
24676 Position actual Current position (pulse)
(6064h) 00h value The current position before the electronic gear operation is read. Get Integers2
24689 . .
(6071h) Function disabled
24692 Torque demand value (%)
(6074h) 00h Torque demand The torque command is read. Get Integer16
24695 Torque actual value (%)
(6077h) 00h Torque actual value The motor torque is read. Get Integer16
Target position (pulse)
Set the target position in the direct command mode.
24698 . Initial value: 0
(607An) | 00N | Targetposition Setting range: 2147483647 to 2147483647 Set/Get Integer32
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
24703 Maximum profile speed (r/min)
00h Max profile velocity | Set Pr.18 High speed maximum frequency in r/min. Set/Get Unsigned32
(607Fh) . .
Setting range: 0 to 590 Hz
Profile speed (r/min)
Set the maximum speed in the direct command mode.
24705 ) . Initial value: 0 .
(6081h) 00h Profile velocity Setting range: 0 to (120 x 590 Hz / Pr.81) Set/Get Unsigned32
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
Acceleration time constant (ms)
<Position control>
Set the acceleration time in the direct command mode.
Initial value: 5000
Setting range: 10 to 360000
The last digit is rounded off. (For example, 1358 ms becomes 1350
24707 ms.)
00h Profile acceleration | (For the direct command mode, refer to the FR-E800 Instruction Set/Get Unsigned32
(6083h) .
Manual (Function).)
<Other than position control>
Set Pr.7 Acceleration time in ms.
Setting range: 0 to 3600 s
The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded
off when Pr.21 ="1".
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Index ir?:;)x Name Description Access Type
Deceleration time constant (ms)
<Position control>
Set the deceleration time in the direct command mode.
Initial value: 5000
Setting range: 10 to 360000
The last digit is rounded off. (For example, 1358 ms becomes 1350
24708 . _ms) . .
00h Profile deceleration | (For the direct command mode, refer to the FR-E800 Instruction Set/Get Unsigned32
(6084h) .
Manual (Function).)
<Other than position control>
Set Pr.8 Deceleration time in ms.
Setting range: 0 to 3600 s
The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded
off when Pr.21 ="1".
— P05|t|op encoder Encoder resolution (machine side / motor side) — —
resolution
oon | Highestsub-index | i im value of subindex: 02h (fixed) Get Unsigned8
24719 supported
(608Fh) Encoder Encoder resolution
01h increments Set Pr.369 Number of encoder pulses. Set/Get Unsigned32
Setting range: 2 to 4096
02h Motor revolutions Motor speed (rev): 00000001h (fixed) Set/Get Unsigned32
— Gear ratio Gear ratio — —
oon | Highestsub-index | i im value of subindex: 02h (fixed) Get Unsigned8
supported
Motor shaft revolutions 2
24721 01h Motor revolutions Set Pr.420 Command pulse scaling factor numerator Set/Get Unsigned32
(6091h) (electronic gear numerator).
Setting range: 1 to 32767
Drive shaft revolutions 2
02h Shaft revolutions Set Pr.421 Command pulse multiplication denominator Set/Get Unsigned32
(electronic gear denominator).
Setting range: 1 to 32767
Home position return method
Set the home position return method in the direct command
(22()75)2;1) 00h Homing method mode.™3 Set/Get Integer8
(For the direct command mode and the home position return
method, refer to the FR-E800 Instruction Manual (Function).)
— Homing speeds Home position return speed — —
oon | Highestsub-index |\ iim value of subindex: 01h (fixed) Get Unsigned8
supported
24729 Motor speed during home position returning (r/min)
(6099h) Soeed d ISet tre Tomc: ggsiti;r;re/u;’nssfeed in the direct command mode.
peed during nitial value: x z/Pr. .
0th search for switch Setting range: 0 to (120 x 400 Hz / Pr.81) Set/Get Unsigned32
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
Home position return acceleration/deceleration time (ms)
Set the home position return acceleration/deceleration time in the
direct command mode.
. Initial value: 5000
(Zgg;:h) 00h :c(;)crz:g?ation Setting range: 10 to 360000 Set/Get Unsigned32
The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
24820 Following error Droop pulse (pulse)
(60F4h) 00h actual value The droop pulse before the electronic gear operation is read. Get Integers2
24826 00h Control effort Spee_d command after posit.ion loop L Get Integer32
(6OFAN) The ideal speed command is read.
24828 Position demand Position command (pulse)
(60FCh) 00h internal value The position command after the electronic gear operation is read. Get Integer32
25858 00h Supported drive Supported control mode: 00010000h (vendor specific operation Get Unsigned32
(6502h) modes mode)
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*1  The value is displayed and set in r/min regardless of the settings in Pr.53.
The frequency is converted to the rotation speed for reading, and the setting value is converted to the frequency for writing.

*2  When parameter write is performed, data are written to RAM for I/O message communication. Writing to EEPROM or RAM is selected according
to the setting in Pr.342 Communication EEPROM write selection for explicit message communication.

*3  The following table shows home position return methods corresponding to the Index 6098h setting values.

6098h setting

Home position return method

-3

Data set type

-4

Stopper type (home position return direction: position pulse increasing direction)

-5 (initial value)

Ignoring the home position (servo ON position as the home position)

-7 Count type with front end reference (home position return direction: position pulse increasing direction)
-36 Stopper type (home position return direction: position pulse decreasing direction)

-39 Count type with front end reference (home position return direction: position pulse decreasing direction)
-65 Stopper type (home position return direction: start command direction)

-66 Count type with front end reference (home position return direction: start command direction)

«*® NOTE

* The command interface in the Network operation mode is determined by the Pr.550 NET mode operation command source
selection setting. (Refer to the FR-E800 Instruction Manual (Function).)
» When the data is read, the value is displayed with a sign regardless of the Pr.290 Monitor negative output selection setting.
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& Data format

H Explicit Message communication (request format)

Byte No. Field Remarks
0 Service Service code
) Request Path Size Data size of Request Path
Common Industrial Protocol —
2ton Request Path Application path
n+1tom Data Service specific data

H Explicit Message communication (response format)

Byte No. Field Remarks
0 Reply Service Request service code +80h
1 Reserved Fixed to "0"
2 General Status General status code
. Size of Additional . .

Common Industrial Protocol 3 Status Data size of Additional Status
4 L )
5 Additional Status Not extended when the value is "0".
6ton Response Data

B /O Message communication (master to inverter)

Byte No. Field Remarks
0
CIP Sequence Count | Sequence No.
Common Industrial Protocol - -
2to5 32bit Header Connection mode
6ton Data

B /O Message communication (inverter to master)

Byte No. Field Remarks
0
CIP S Count |S No.
Common Industrial Protocol 1 equence oun equence No
2ton Data

¥ Error number

The error information for request command is stored in General Status of the response format for the Explicit Message

communication.

Error No. Name Description
00h Success The service was successfully executed by the specified object.
05h Path destination unknown The path is unknown or references an object class, instance, or

structure element not included in the processing node.

09h Invalid attribute value Invalid attribute data was detected.
. . The requested service cannot be executed in the current mode/state of
10h Device state conflict ]
the device.
20h Invalid parameter A parameter assigned to the request was invalid.

€ Programming examples

The following explains the programming examples for controlling the inverter with sequence programs.

Check that "44818" (EtherNet/IP) is set in any of Pr.1427 to Pr.1430 (Ethernet function selection).

B Programming example for forward rotation operation at 1500 r/min
« Connection settings in the engineering software

Select "Extended Speed Control" for the "Connections" setting of the inverter.

Names of setting items may differ depending of the engineering software used.

» Network setting and device examples
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Data in D101 to D102 reflect the data for cyclic communication with inverters, either by data transmission to the buffer memory

or using function blocks, according to the specification of the master module.

Device name Description
MO Forward rotation start
D100.0 Class1_Get_Set_Request
D101 Extended Speed Control Output_0
D101.0 Run fwd
D101.1 Run rev
D101.2 Fault reset
D101.3 —
D101.4 —
D101.5 NetCtrl
D101.6 NetRef
D101.7 to D101.F —
D102 Speed reference
D103 Extended Speed Control Input_0
D103.0 Faulted
D103.1 Warning
D103.2 Running 1(Fwd)
D103.3 Running 2(Rev)
D103.4 Ready
D103.5 Ctrl from net
D103.6 Ref from net
D103.7 At reference
D103.8 to D103.F —
D104 Speed actual

Turning ON D100.0 (Class1_Get_Set_Request) turns ON D101.5 (NetCtrl) and D101.6 (NetRef), enabling the control by the
master via network.

» Rotation speed setting: Speed reference = 1500 r/min

Turning ON MO (Forward rotation start) turns ON D101.0 (Run fwd) to start forward rotation operation at 1500 r/min.
Turning OFF MO stops operation.

(12)

01000 0io1s
{1
Clazs1_Get_Set Request MetTtr]
01016
MetRet
D103.4 D036
| | | K1500 D102
Speed
Ready Fef from net MOV reference
_
[Bhj ey rAQ [BaLeh ]
\—{ f {1
Gitrl from net Forward rotation start Run fiud
{EMND  1—

@ Setting example

» The following tables show example settings when user defined cyclic communication data are selected (Assembly Object

(04h)). Data are written to the inverter when 1/0O communications are in run state and the data are updated by the master.

(The response time to write the data is 100 ms at the most.)
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 Instance 100 (64h): Configurable Output

Communication Output 5 Mapping

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 NetRef NetCtrl 0 0 Fault reset Run rev Run fwd
1 00h
2 Speed reference (Low byte)
3 Speed reference (High byte)
4 User Defined Cyclic Communication Input 1 (lower bytes) (Pr.1320)
5 User Defined Cyclic Communication Input 1 (upper bytes) (Pr.1320)
6 User Defined Cyclic Communication Input 2 (lower bytes) (Pr.1321)
7 User Defined Cyclic Communication Input 2 (upper bytes) (Pr.1321)
» Instance 150 (96h): Configurable Input
Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Running 2 Running1 .
0 Atreference |Reffromnet |Ctrl fromnet |Ready (Rev) (Fwd) Warning Faulted
1 Drive state
2 Speed actual (Low byte)
3 Speed actual (High byte)
4 User Defined Cyclic Communication Output 1 (lower bytes) (Pr.1330)
5 User Defined Cyclic Communication Output 1 (upper bytes) (Pr.1330)
6 User Defined Cyclic Communication Output 2 (lower bytes) (Pr.1331)
7 User Defined Cyclic Communication Output 2 (upper bytes) (Pr.1331)
8 User Defined Cyclic Communication Output 3 (lower bytes) (Pr.1332)
9 User Defined Cyclic Communication Output 3 (upper bytes) (Pr.1332)
10 User Defined Cyclic Communication Output 4 (lower bytes) (Pr.1333)
11 User Defined Cyclic Communication Output 4 (upper bytes) (Pr.1333)
12 User Defined Cyclic Communication Output 5 (lower bytes) (Pr.1334)
13 User Defined Cyclic Communication Output 5 (upper bytes) (Pr.1334)
* Parameters
Pr. Name Setting example Remarks
User Defined Cyclic
1318 Communication Input fixing format |21 (15h) Extended Speed Control Output
selection
User Defined Cyclic P.7 Acceleration time
1320 | communication Input 1 Mapping | 1229° (3007h) 7 (0007h) + 12288 (3000h)
User Defined Cyclic Pr.8 Deceleration time
1321 Communication Input 2 Mapping 12296 (3008h) 8 (0008h) + 12288 (3000h)
User Defined Cyclic
1319 Communication Output fixing 71 (47h) Extended Speed Control Input
format selection
User Defined Cyclic P.7 Acceleration time
1330 Communication Output 1 Mapping 12295 (3007h) 7 (0007h) + 12288 (3000h)
User Defined Cyclic Pr.8 Deceleration time
1331 Communication Output 2 Mapping 12296 (3008h) 8 (0008h) + 12288 (3000h)
User Defined Cyclic Monitored output current
1332 Communication Output 3 Mapping | 0200 (4002h) 2 (0002h) + 16384 (4000h)
User Defined Cyclic Pr.255 Life alarm status display
1333 Communication Output 4 Mapping 12543 (30FFh) 255 (00FFh) + 12288 (3000h)
1334 User Defined Cyclic 20981 (51F5h) Fault record 1

» Connection settings in the engineering software

Set "Configurable" for the "Connections" setting of the inverter. Change the setting according to the data length set in instance

100/150. (When the settings are inconsistent, communication is not established.)

Change the "Input Size" setting to "14bytes".
Change the "Output Size" setting to "8bytes".
Names of setting items may differ depending of the engineering software used.
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2.12 PROFINET

2.12.1 Outline

PROFINET is available for the FR-E800-(SC)EPB and FR-E806-SCEPB.

When the PROFINET communication operation is performed through the Ethernet connector on the inverter, data transmission
is enabled for parameters, command data, and feedback data between a master and inverters.

Some functions are not supported depending on the date of manufacture of the inverter. For details of specification changes,
refer to page 290.

4 Communication specifications

The communication specification varies depending on the specification of the master.

Item Description
Category 100BASE-TX
Communication speed 100 Mbps (10 Mbps is not supported.)
Maximum number of
branches
Number of cascade
connection stages

No upper limit on the same Ethernet network

Maximum: 2

Ethernet cable (IEEE 802.3 100BASE-TX compliant cable and ANSI/TIA/EIA-568-B (Category

Connection cable 5e) compliant shielded 4-pair branched cable)

Topology Line, star, or a combination of line and star
PROFINET

communication PROFINET IO Device V2.35
specifications

€ Wiring method

* When only one connector is used in star topology, use PORT 1.
* When two connectors are used in line topology, use PORT1 for connection with the master, and use PORT2 for connection
with PORT1 of the adjacent inverter.

o r IPo7 mode! \
an

N / N\
1 (=)

Connector for Connector for Connector for Connector for
communication  communication communication  communication

(PORT1) (PORT2) (PORT1) (PORT2)

Connector for

Connector for
communication communication

jl a j a 7 N\
: | Y ! Y N\ (PORT1) N\ :—/‘ \\ ,,/' (PORT2)
To the next \ )
connector for
é% communication

To the master station (PORT1)

1
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€ Operation status LEDs

LED name Description LED status Remarks
OFF Power-OFF / during inverter reset
No connections established with the master /
NS Communication status Blinking green Connections established with the master (The master is in
the stop state.)
Solid green Connections established with the master (The master is in
the run state.)
OFF Power-OFF / during inverter reset
MS Inverter status ON (green) Operating properly
Red Fault detected
o OFF Power-OFF/link-down
LINK1 gtc;?unsector for communication (PORT1) Blinking green Link-up (Data reception in progress)
Solid green Link-up
o OFF Power-OFF/link-down
LINK2 gtc;?unsector for communication (PORT2) Blinking green Link-up (Data reception in progress)
Solid green Link-up

«“® NOTE

» Depending on packets sent to the inverter while the master is in the stop state, the NS LED may not turn blinking green. The
run/stop state is determined by IOCS of the packet sent from the master to the inverter (Good (80h): run, Bad (60h): stop).
When the following master is used, the above-mentioned operation is performed in the stop state.

Manufacturer Model Version
CPU: 1511F-1 PN
SIEMENS SIMATIC S7-1500 Product number: 6ES7511-1FK02-0AB0
Firmware version: V 02.05.02

€ GSDML file

A GSDML file is available for download.

Model Classification GSDML file
Ethernet model PROFINET GSDML-V2.35-MitsubishiElectric-FR-E800-E-[yyyymmdd].xml
Safety communication “
model PROFINET GSDML-V2.35-MitsubishiElectric-FR-E800-SCE-[yyyymmdd].xml
IP67 model PROFINET + PROFIsafe

([yyyymmdd]: revision date)

*1  The file with a revision date of 20221014 or later is compatible.

Mitsubishi Electric FA Global Website:

www.mitsubishielectric.com/fa/products/drv/inv/support/e800/network.html

The download is free at the website above. For details, contact your sales representative.

«*® NOTE

* The GSDML file is used in engineering software. To install the GSDML file properly, refer to the instruction manual of the
applicable engineering software.

* When only PROFINET is used for the safety communication model or the IP67 model, an error occurs if PROFIsafe Telegram
is set. Delete the PROFIsafe Telegram setting, and set Pr.8002 Safety communication function selection to "0 (initial
value)" (safety communication functions disabled).
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2.12.2 PROFINET configuration

& Procedure

The procedure differs depending on the master device and the engineering software used. For details, refer to the Instruction

Manual of the master device and the engineering software.
B Before communication

1. Connect each unit with an Ethernet cable. (Refer to page 15.)

2. Set "34962" (PROFINET) in any of Pr.1427 to Pr.1430 Ethernet function selection 1 to 4. (Refer to page 173.)
(Example: Pr.1429 = "45238" (CC-Link IE TSN) (initial value) — "34962" (PROFINET))
When Pr.1429 = "45238 (initial value)" (CC-Link IE TSN), change the value to "34962" (PROFINET). When "45238"
is set in any of Pr.1427 to Pr.1430, the priority is given to CC-Link IE TSN, disabling PROFINET.

3. Reset the inverter, or turn OFF and then ON the power.
B Network configuration

1. Add the downloaded GSDML file to the engineering software.

2. Detect the inverters on the network using the engineering software.
3. Add the detected inverters to the network configuration settings.
4

« Configure the module settings for the inverters.
Set the device name for each inverter when two or more inverters are connected.

B Checking communication
The following table shows the status of the LEDs when communication is established between the programmable controller
and the inverter.

NS MS LINK1 | LINK2
Solid green Solid green Blinking green*1

*1  The LED on either LINK1 or LINK2 will blink depending on the port (port 1 or 2) the Ethernet cable is connected to.

2.12.3 Initial setting for PROFINET

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 configured
or if there is any setting error.

Initial

Pr. Name value Setting range Description
1427 Ethernet function selection
" 5001
N630 1
1428 Ethernet function selection

a |3 45237 | 502, 5000 to 5002,
N631 5006 to 5008, 5010 to
5013, 9999, 34962,

Set the application, protocol, etc.

1429 i i

ot :Ethernet function selection 45238 45237, 45238, 61450

1430 Ethernet function selection

N633"" 4 9999

1426 Link speed and duplex 0 0to 4 Set the communication speed and the communication mode
N641"" mode selection (full-duplex/half-duplex).

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

«*® NOTE

» For PROFINET, the IP filtering function (Ethernet) (Pr.1442 to Pr.1448) settings are invalid.
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€ Precautions for PROFINET communication
» For PROFINET, do not change initial values of Pr.1449 to Pr.1454 used to specify the Ethernet IP address range for
command source selection as the IP address is not used. Setting a value other than the initial value in any of the above
parameters may cause an Ethernet communication fault (E.EHR). If the fault occurs, reset the setting of the relevant
parameter to the initial value, or set "9999" in Pr.1432 Ethernet communication check time interval.
* When the device settings (IP address, subnet mask, and default gateway address settings) are inconsistent between the
engineering tool and the connected inverter, "0" is set in Pr.442 to Pr.445, Pr.1434 to Pr.1441 (EEPROM).

€ Ethernet function selection (Pr.1427 to Pr.1430)

To select PROFINET for the application, set "34962" (PROFINET) in any of Pr.1427 to Pr.1430 Ethernet function selection
1 to 4. When Pr.1429 = "45238 (initial value)" (CC-Link IE TSN), change the value to "34962" (PROFINET). When "45238" is
set in any of Pr.1427 to Pr.1430, the priority is given to CC-Link IE TSN, disabling PROFINET.

«*® NOTE

» Change the setting if selected communication protocols cannot be used together. (Refer to page 7 and page 226.)

4 Communication speed and full-duplex/half-duplex selection (Pr.1426)

Use Pr.1426 Link speed and duplex mode selection to set the communication speed and the full-duplex or half-duplex
system. If the operation is not performed properly in the initial setting (Pr.1426 = "0"), set Pr.1426 according to the
specifications of the connected device.

Pr.1426 setting Communication | Full-duplex/half- Remarks
speed duplex system
The communication speed and the communication mode (half-duplex/full-
- Automatic Automatic duplex) are automatically negotiated to ensure the optimum setting. To set
0 (initial value) L - - - o S . .
negotiation negotiation automatic negotiation, auto negotiation setting is required also in the master

station.

1 100 Mbps Full duplex —

2 100 Mbps Half duplex —

3 10 Mbps Full duplex o o
The communication speed is fixed at 100 Mbps. Do not set 10 Mbps.

4 10 Mbps Half duplex

2.12.4 Parameters related to PROFINET

The following parameters are used for PROFINET communication. Set the parameters as required.

Pr. Name Initial Setting range Description
value

5, 100, 12288 to
13787, 20488,
204809, 24672,

:ggg to User Defined Cyclic 24689, 24698, psers can assign a function to Setpoint Telegram (master to
N810 to Communication Input 1 to 9999 24703, 24705, inverter) of Telegram 102.
- 10 Mapping 24707, 24708,
N819 24719, 24721, 24728
to 24730
9999 Function disabled
6, 101, 12288 to
13787, 16384 to
16483, 20488,
1330 20489, 20981 to
1343 to User Defined Cyclic 20990, 209922, Qsers can assign a function to Actual Value Telegram
N850 to | Communication Output 1to | 9999 24639, 24643, (inverter to master) of Telegram 102.
N863"! 14 Mapping 24644, 24673 to

24676, 24692,
24695, 24820,
24826, 24828, 25858

9999 Function disabled

Pr.1389 (lower 8 bits): Subindex to which the signal number
0to 2, 256 to 258, is specified using Pr.1320
512 to 514 Pr.1389 (upper 8 bits): Subindex to which the signal number
is specified using Pr.1321

User Defined Cyclic
1389"" Communication Input Sub1 |0
and 2 Mapping

1 74 2. Ethernet Communication

2.12 PROFINET




Pr. Name Initial Setting range Description
value
User Defined Cyclic .Pr.139(.).(lower 8 bits): Subindex to which the signal number
1390 Communication Input Sub 3 0 to 2, 256 to 258, is specified using Pr.1322
and 4 Mappin 512 to 514 Pr.1390 (upper 8 bits): Subindex to which the signal number
Pping is specified using Pr.1323
User Defined Cyclic Pr.1391 .(Iower 8 bits): Subindex to which the signal number
13911 Communication Input Sub 5 0 to 2, 256 to 258, is specified using Pr.1324
and 6 Mappin 512 to 514 Pr.1391 (upper 8 bits): Subindex to which the signal number
pping is specified using Pr.1325
User Defined Cyclic _Pr.139_2_(lower 8 bits): Subindex to which the signal number
1392"1 Communication Input Sub 7 0 to 2, 256 to 258, is specified using Pr.1326
and 8 Mappin 512 to 514 Pr.1392 (upper 8 bits): Subindex to which the signal number
pping is specified using Pr.1327
User Defined Cyclic _Pr.139:_3_(lower 8 bits): Subindex to which the signal number
13931 Communication Input Sub 9 0 to 2, 256 to 258, is specified using Pr.1328
and 10 Mappin 512 to 514 Pr.1393 (upper 8 bits): Subindex to which the signal number
pping is specified using Pr.1329
User Defined Cyclic - . . o )
N830 to . Subindices to which the signal numbers are specified using
N839"! Communication Input Sub 1 Oto2 Pr.1320 to Pr.1329
to 10 Mapping ) ’
User Defined Cyclic .Pr.139t.1.(lowe|.' 8 bits): Subindex to which the signal number
130471 Communication Output Sub 0to 2, 256 to 258, is specified using Pr.1330
1 and 2 Mabpin 512to 514 Pr.1394 (upper 8 bits): Subindex to which the signal number
pping is specified using Pr.1331
User Defined Cyclic Pr.139‘.5.(lowe|.' 8 bits): Subindex to which the signal number
13957 Communication Output Sub 0to 2, 256 to 258, is specified using Pr.1332
3 and 4 Mappin 512to 514 Pr.1395 (upper 8 bits): Subindex to which the signal number
pping is specified using Pr.1333
User Defined Cyclic .Pr.139§.(lowe|.' 8 bits): Subindex to which the signal number
1396 Communication Output Sub 0 to 2, 256 to 258, is specified using Pr.1334
5 and 6 Mabbin 512to 514 Pr.1396 (upper 8 bits): Subindex to which the signal number
pping is specified using Pr.1335
User Defined Cyclic .Pr.139.7.(lowe|.' 8 bits): Subindex to which the signal number
1 Communication Output Sub 0 to 2, 256 to 258, is specified using Pr.1336
1397 7 and 8 Mabpin 512to 514 Pr.1397 (upper 8 bits): Subindex to which the signal number
pping is specified using Pr.1337
User Defined Cyclic .Pr.139f.5.(lowe|.' 8 bits): Subindex to which the signal number
*1 Communication Output Sub 0 to 2, 256 to 258, is specified using Pr.1338
1398 9 and 10 Mappin 512to 514 Pr.1398 (upper 8 bits): Subindex to which the signal number
pping is specified using Pr.1339
User Defined Cyclic - . . " .
N870 to . Subindices to which the signal numbers are specified using
- Communication Output Sub Oto2 Pr.1330 to Pr.1339
N879 1 to 10 Mapping ’ '

*1

2.12.5 Data Exchange

The setting is applied after an inverter reset or next power-ON.
*2  Available for the Ethernet model only.

€ Process Data (Cyclic Data Exchange)

Cyclic data transmission is enabled between the master and the inverter for the command data sent from the master and the

feedback data sent from the inverter.

B Telegram types
Select a telegram type according to the control mode. Users can select communication data using Telegram 102.

Telegram Description Size (words)
1 Standard Telegram 1 (Speed control) 2
100 Telegram 100 (Torque control) 3
Setpoint Telegram: 21
102 Telegram 102 (Custom) Actual Value Telegram: 29

Which telegram type is used, can be read using PROFIdrive parameter P922
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«*® NOTE

* Only one telegram module can be used at a time.

B Data mapping
» Standard Telegram 1

Type 10 Data number Name Abbreviation Data length (bit)
Setpoint Telegram 1 Control word 1 STW1 16
(master to inverter) 2 Speed setpoint A NSOLL_A 16
Actual Value Telegram 1 Status word 1 ZSWA1 16
(inverter to master) 2 Speed actual value A | NIST_A 16
» Telegram 100
Type 10 Data number Name Abbreviation Data length (bit)
it Tel 1 Control word 1 STW1 16
Setpoint e.egram 2 Target torque — 16
(master to inverter)
3 Speed setpoint A NSOLL_A 16
A | Value Tel 1 Status word 1 ZSW1 16
.ctua alue felegram 2 Actual torque — 16
(inverter to master)
3 Speed actual value A | NIST_A 16
» Telegram 102
. Data
Type |0 Data Name Sul:f |_nde'x length Remarks
number specification >
(bit)
Control word 1 .
1 (STW1) — 16 Fixed
2 Pr.1320 P‘r.1389 (lower 8 32
bits)
3 Pr.1321 ;‘;‘;)389 (upper8 | 5
The following signal numbers are selectable.
4 Pr.1322 ;:'2)390 (lower 8 32 5: Speed setpoint A (NSOLL_A) (Refer to page
178.)
5 Pr.1323 Pr.1390 (upper 8 | 5, 100: Target torque (Refer to page 179.)
bits) 12288 to 13787: Inverter Parameters (Refer to
Setpoint Telegram Pr.1391 (lower 8 page 185.)
X 6 Pr.1324 . 32
(master to inverter) bits) 20488, 20489: Inverter Control Parameters
Pr.1391 (upper 8 (Refer to page 186.)
7 Pr.1325 bits) 32 24639, 24643, 24644, 24673 to 24676, 24692,
Pr.1392 (lower 8 24695, 24820, 24826, 24828, 25858: CiA402
8 Pr.1326 bits) 32 Drive Profile (Refer to page 188.)
When the data length of the selected signal is
9 Pr.1327 ;‘;‘;)392 (upper8 | o, 16 bits, only the setting value for the lower 16
bits is valid.
10 Pr.1328 P.r.1393 (lower 8 32
bits)
11 Pr.1329 P.r.1393 (upper 8 32
bits)
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. Data
Type |0 Data Name SUb. |.nde'x length Remarks
number specification >
(bit)
Status word 1 .
1 (ZSW1) — 16 Fixed
Pr.1394 (lower 8
2 Pr.1330 bits) 32
3 Pr.1331 Pr.1394 (upper 8 | 5,
bits)
4 Pr.1332 P.r.1395 (lower 8 32
bits)
The following signal numbers are selectable.
Pr.1395 (upper 8
5 Pr.1333 bits) (upp 32 6: Speed actual value A (NIST_A) (Refer to
page 178.)
6 Pr.1334 ;‘;‘;)396 (lower8 | 5, 101: Actual torque (Refer to page 179.)
12288 to 13787: Inverter Parameters (Refer to
Actual Value Telegram 7 Pr.1335 Pr1396 (upper 8 32 page 185.) (
(inverter to master) bits) 16384 to 16483: Monitor Data (Refer to page
Pr.1397 (lower 8 186.)
8 Pr.1336 . 32
bits) 20488, 20489, 20981 to 20990, 20992: Inverter
9 Pr.1337 Pr.1397 (upper 8 39 Control Parameters (Refer to page 186.)
r- bits) 24672, 24689, 24698, 24703, 24705, 24707,
24708, 24719, 24721, 24728 to 24730: CiA402
Pr.1398 (lower 8 ’ ! ’
10 Pr.1338 bits) ( 32 Drive Profile (Refer to page 188.)
20992 is available for the Ethernet model only.
11 Pr.1339 P.r.1398 (upper 8 32
bits)
12 Pr.1340 32
13 Pr.1341 32
Fi to "0"
14 Pr.1342 ixed 0 "0 32
15 Pr.1343 32

«*® NOTE

« If the same signal number is specified in two or more of Pr.1320 to Pr.1329, the number set in the parameter with the smallest

parameter number is valid. The same number set in the other parameters is regarded as "9999".
* When a nonexistent signal number or "9999" is set in Pr.1320 to Pr.1329, the data is not written.
* When a nonexistent signal number or "9999" is set in Pr.1330 to Pr.1343, "0" is read.

» Control word 1 (STW1) details

Bit Name Inverter operation
0: OFF
0 ON/OFF 1- ON
0: Output shutoff
! No Coast Stop/Coast Stop 1: Output shutoff release
2 No Quick Stop/Quick Stop 0 Emergency stop
1: Emergency stop release
. . 0: Disabled
3 Enable/Disable Operation 1- Enabled
4 — Not used (fixed to "0")
0: Acceleration/deceleration stopped
. L o 1: Acceleration/deceleration not stopped
5 Accf:eleratllon/deceleratlonGmterruptlon Valid during speed control.
Unfreeze/Freeze Ramp Generator Invalid when the start command is OFF or during automatic restart after
instantaneous power failure.
. . 0: NSOLL_A disabled (frequency setting / speed limit value = "0")
6 Enable/Disable Setpoint 1: NSOLL_A enabled
When 20 ms or more elapses after the bit is turned ON, the fault buffer is
7 Fault Acknowledge (0—1) cleared (when the inverter is in a fault status, the protective function is
reset).”?
8 — Not used (fixed to "0")
9 — Not used (fixed to "0")
10 Control By PLC/No Control By PLC 0: STW1 disabled

1: STW1 enabled
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Bit Name Inverter operation
1 Target torque enabled 0: Target torque disabled (torque command = "0")
(Device-specific) 1: Target torque enabled (torque command = target torque)
12 Start command direction selection 0: Forward when NSOLL_A > 0, reverse when NSOLL_A <0
(Device-specific) 1: Reverse when NSOLL_A > 0, forward when NSOLL_A <0
0: Start command OFF
13 Home position return/positioning operation start 1: Start command ON
(Device-specific) Enabled when both conditions are satisfied: During position control and in
S4 state (page 180)
14,15 — Not used (fixed to "0")
*1  Specifications differ depending on the date of manufacture of the inverter.
Operation when acceleration/deceleration is interrupted SERIAL
« Interruption by updating the set frequency
» Enabled only during operation with speed commands given | oo 214 cooooo or earlier
by NSOLL_A
« Set frequency unaffected
» Enabled also during operation with speed commands not oo 215 oooooo or later
given by NSOLL_A

*2 E.16to E.20, E.PES6, E.PE2, E.CPU, E.CMB, E.1, E.5 to E.7, and E.13 are not reset. In this case, take an appropriate corrective action first, and
reset them by power reset or inverter reset.

» Status word 1 (ZSW1) details

Bit Name Inverter operation
. . 0: During stop (Not Ready For Switching On)
0 Ready To Switch On/Not Ready To Switch On 1: During stop (Ready For Switching On)
0: During stop (Not Switched On) (not in standby condition)
! Ready To Operate/Not Ready To Operate 1: During stop (Switched On) (in standby condition)
2 Operation Enabled (drive follows setpoint)/ 0: During stop (Operation Disabled)
Operation Disabled 1: During operation (Operation Enabled)
0: No fault
3 Fault Present/No Fault 1: Fault state (fault code stored in Fault numbers (P947))
Coast Stop Not Activated/Coast Stop Activated (No 0: During output shutoff
4 OFF2/0FF2) 1: Output shutoff release
(output shutoff) ' P
Quick Stop Not Activated/Quick Stop Activated (No | .. .
0: During emergency stop
5 OFF3/OFF3) :
. 1: Emergency stop release
(during emergency stop)
o - _— - 0: During stop (initial state) (Switching On Not Inhibited)
6 Switching On Inhibited/Switching On Not Inhibited 1: During stop (initial state) (Switching On Inhibited)
. . 0: No warning or alarm
7 Warning Present/No Warning 1: Warning or alarm state
8 — Not used (fixed to "0")
9 Control Requested/No Control Requested 0 Operat!on commands not sent from the controller
1: Operation commands sent from the controller
10to 15 |— Not used (fixed to "0")

» Speed setpoint A (NSOLL_A), Speed actual value A (NIST_A)
Setting the set frequency (speed limit value) and monitoring the output frequency are available. The set frequency and the
output frequency are calculated with the following formula relative to the inverter maximum frequency setting (Pr.1 or
Pr.18). Calculated values are rounded down according to the effective number of digits.
Set frequency (speed limit value) (Hz) = (NSOLL_A / 4000h) x inverter maximum frequency (Pr.1 or Pr.18)
Output frequency (Hz) = (NIST_A / 4000h) x inverter maximum frequency (Pr.1 or Pr.18)

Item Description
Data type N2
“1%9 -32768 (8000h) to 32767 (7FFFh)
Range o 0
(-200% to 199.99%)
Reference 16384 (4000h) = inverter maximum frequency (Pr.1 or Pr.18)
Sian™2 Plus: forward rotation
'gn Minus: reverse rotation

*1  When the calculation result is larger than 590 Hz, the value is applied to the set frequency.
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*2  Use Pr.290 to enable display of negative numbers during monitoring. For details, refer to the FR-E800 Instruction Manual (Function).

«“® NOTE

* When the target torque is assigned to Telegram 100 or Telegram 102, use bit 12 of STW1 to select the start command

direction. The input to NSOLL_A is treated as an absolute value.
* When the HMS PROFINET network option ABNPRT is installed in the FR-A800 or FR-F800 inverter, Pr.3 Base frequency is
used as reference. In the network configuration that includes the above, consider the difference of the reference value.

» Target torque, Actual torque
The rated torque is regarded as 100%. Setting is available in 1% increments and monitoring is available in 0.1%
increments.
Target torque is clamped at -400% and 400%. The value is set in Pr.805 (1000% reference) (RAM).
The motor torque (monitor code: 07h) is read for Actual torque.

«*® NOTE

» To use the torque command in Telegram 102, select 100 (Target torque) instead of 13093 (Pr.805).
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M State transition diagram of the inverter

Power supply ON

) +

> $1: Switching On Inhibited 4
(ZSW1 bit 6 = true
bit 0, 1, 2 = false) <
Standstill detected or
Coast Stop Disable Operation
OFF and (1) (STW1 bit 1 = false) (STWA bit 3 = false)
No Coast Stop and Coast Stop or
No Quick Stop Quick Stop (15)
(STWH1 bit 0 = false and (STW1bit1=falseor p — — —m = = = = =l = — — —[—= — — — -
bit 1 = true and bit 2 = false) | S5: Switching Off |
bit 2 = true) (6) I (ZSW1 bit 0, 1 = true |
| bit 2, 6 = false) |
Coast Stop or S$2: Ready For Switching On < . I
Quick Stop ZSW1 -2: quick
(STW1 bit 1 = false or bit 0 = true Standstill detected or $5-2: quick stop <—|
bit 2 = false) bit 1, 2, 6 = false Disable Operation Quick Stop |
(STW1 bit 3 = false) (STW1 bit 2 = false) |
(2 OFF
ON . | OFF |
(STW1 bit 0 = true) (5)(STW1 bit 0 = faise) (STW1 bit 0 |
;) (12) = false) (20) I
§3: Switched On (19)
ZSWi1 ! S$5-1: ramp stop $5-3: fault stop :
bit 0, 1 = true I ' ' |
bit 2, 6 = false | (18) I
L —_- - | _________ o _A_ _——
. Disable Operation ON
Enable Operation (STW1 bit3 =false)  (STW1bito | (9) an
(STW1 bit 3 = true) (4) (1 3) - true)
Coast Stop | (OS'TI_TM wio  ON
(STW1 bit 1 =false) (8 S4: Operation it )
® ZSW1 = false) (_STW1 bit 0
bit 0, 1, 2 = true < = true)
bit 6 = false
(16)
(10) Quick Stop
(STW1 bit 2 = false)
» Definition
Inverter operation
Symbol Name Description — P — 3
Other than position control | Position control
s11 Switching On Inhibited During stop (initial status) Output shutoff (RY signal OFF)
S2 Ready For Switching On During stop (ready) Output shutoff (RY signal OFF)
S3 Switched On During stop (standby) Output shutoff canceled (RY signal ON)™3
Start command ON (rotation
S4™ Operation During operation (enabled) direction depends on STW1 and | Servo-ON status
NSOLL_A settings)
S5 Switching Off Deceleration stop —
Servo-OFF status
S5-1 ramp stop Normal deceleration stop Start command OFF, normal Start command OFF, output
deceleration stop shutoff
Start command OFF, S OFF
S5.2 ick st E deceleration stop according to Ser:/to- sta(\jtugFF ¢
- quick stop mergency stop the Pr.1103 and Pr.815 tart comman , outpu
g shutoff
settings
S5-3 fault stop Decelerqtlonl stop due to a Deceleration stop due to a communication error (Pr.502 = "1 or 2")
communication error
*1  The inverter state is forcefully changed to S1 when any of the following conditions is met:

When an inverter fault occurs

Mode other than Network operation mode

During commercial power supply operation during emergency drive
Master is in the stop state while the inverter is running.
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* Transition No.

*2

*3
*4
*5

During position control, the servo ON/OFF status is switched along with state transition. The LX signal input using Inverter Control Parameters
(P20488 and P20489) (page 186) is disabled.

When the output is shut off by the MRS signal or other signal, the RY signal remains OFF.

The inverter state is forcefully changed to S4 during emergency drive operation.

For details of Pr.1103 and Pr.815, refer to the Instruction Manual (Function).

Symbol

Description Remarks

©

Power supply ON

()

When the master is not the operation command source,

OFF command from the master " .
status transition will not occur.

(2

ON command from the master

)

When the inverter is not in the drive enabled state,

Enable operation command from the master I )
status transition will not occur.

(4)

Even when the RY signal turns OFF, status transition
Disable operation command from the master will occur. (Servo-ON status is canceled and the start
command is turned OFF.)

®)

OFF command from the master

(6)

Coast stop command from the master
Quick stop command from the master

@)

Coast stop command from the master
Quick stop command from the master

®)

Coast stop command from the master

©)

OFF command from the master

(10)

Quick stop command from the master

()

Motor stop
Disable operation command from the master

(12)

Quick stop command from the master

(13)

ON command from the master

(14)

Status transition will occur even while the master is in

Motor stop the stop state.

(15)

Coast stop command from the master

(16)

Process data communication interrupted (Pr.502 = "1
or2")

(7

Process data communication restarted (Pr.502 = "2")

(18)

Process data communication interrupted (Pr.502 = "1
or2")

(19)

Process data communication restarted (Pr.502 = "2")

(20)

When the process data communication with the master

Quick stop command from the master (Pr.502 = "1") is not restarted, status transition will not occur.

«"® NOTE

« Depending on packets sent to the inverter while the master is in the stop state, the inverter state may not be changed to S1.
The run/stop state is determined by IOCS of the packet sent from the master to the inverter (Good (80h): run, Bad (60h): stop).
When the following master is used, the above-mentioned operation is performed in the stop state.

Manufacturer Model Version
CPU: 1511F-1 PN
SIEMENS SIMATIC S7-1500 Product number: 6ES7511-1FK02-0AB0
Firmware version: V 02.05.02
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* Command and control word 1 (STW1) combinations

STW1 o
Command Bit 3 (Enable Bit 2 (No Bit 1 (No Bit 0 (ON) Operation Trar;;l.tlon
Operation) | Quick Stop) | Coast Stop)
OFF — 1 1 0 Transition to S2 (1)
ON — 1 1 1 Transition to S3 (2)
Enable operation 1 1 1 1 Operation (3)
Disable operation 0 1 1 1 Stop (4)
Quick stop . 0 . . Emergency stop (deceleration (), (7)
stop)
Coast stop . . 0 o Output shutoff (coasting to ), (7)
stop)

Example) 50 Hz forward rotation command from the master to the inverter
STW1 = 1135 (046Fh)

b15 b0
lofofofolof1fofofofs]r]of1[1]r]1]

NSOLL_A = (5000 (50 Hz) x 16384 (4000h)) / 12000 (Pr.1 = 120 Hz) = 6827 (1AABh)

@ Drive Profile Parameters (Acyclic Data Exchange)
PNU numbers 0 to 65535 are assigned to parameters used for PROFINET: PROFIdrive parameters, PROFINET parameters,
inverter parameters, monitor data, inverter control parameters, and CiA402 drive profile.

Iltem Name Setting value
API number API_No 3A00h
Slot number Slot_No 1h
Subslot number SubSlot_No 1h
Index Index 2Fh
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B PROFIdrive Parameters
The following parameters are implemented.

Group | PNU Name Access Data Type Description
Selection switch Array[n] ) . .
P915 Setpoint telegram R Unsigned16 Holds the configuration of the Setpoint Telegram.
P916 Selection switch Actual R Array[n] Holds the configuration of the Actual value Telegram.
value telegram Unsigned16
) . Initial value: Standard Telegram 1
p922 Telegram Selection R Unsigned16 Reflects the latest accepted configuration data from the master.
P944 Fault message counter | R Unsigned16 Incremented by 1 when Fault numbers (P947) is changed.
Array[8] Holds up to eight fault codes which occurred after the power is
P47 Fault numbers R Y turned ON. When the ninth fault occurs, the eighth fault is
Unsigned16 .
overwritten by the new data.
Manufacturer ID: 021Ch (Mitsubishi Electric)
Array[5] Drive unit type: 0
L P64 Drive Unit identification | R Unsiy ned16 Version (software): xxyy (decimal)
% 9 Firmware date (year): 0000 (unsupported)
g Firmware date (day/month): 0000 (unsupported)
© Profile identification . Byte 0: 3 (PROFlIdrive profile)
o
o P985 number R Octetstring2 Byte 1: 42 (Version 4.2)
5 P967 STW1 R V2 Last control word received from the controller.
6 P968 ZSW R V2 Current status word received from the inverter.
E P972 Drive reset R/W Unsigned16 Writing "2" and then "1" resets the inverter.
Manufacturer ID: 021Ch (Mitsubishi Electric)
Drive object type: 0
Version (software): xxyy (decimal)
. I Array[8] Firmware date (year): 0000 (unsupported)
Po75 DO identification R Unsigned16 Firmware date (day/month): 0000 (unsupported)
PROFIdrive DO type class: 1 (Axis)
PROFIdrive DO sub class 1: 1 (Application Class 1 supported)
Drive Object ID (DO-ID): 1 (Number of Drive Objects (DO))
All the supported PNU numbers are saved in the subindices. Arrays
Parameter Database Array[n] are assigned in the following order: PROFIdrive parameters,
P980 Handling and R Unsiy ned16 PROFINET parameters, inverter parameters, monitor data, inverter
Identification 9 control parameters, and CiA402 drive profile. The first parameter of
the list of PNU numbers is marked by a subindex with the value "0".
o)
©
§ |pi2oss
© Array[n] The inverter parameter number + 12288 (3000h) is the PNU
o4 to Inverter Parameters R/W Unsianed16 number
5 |P16383 9 :
(]
>
£
8
S |P16384
§ to Monitor Data R Unsigned16 The monitor code + 16384 (4000h) is the PNU number.
'g P20479
=
@
©
IS
o
[]
5 P20480 Inverter Control
e to Parameters R/W Unsigned16 Inverter control parameter
S |P24575
@
=
(]
>
£
2
ks
s
o P24576
'é to CiA402 Drive Profile R/W — CiA402 drive profile
N P28671
o
<
<
(@]
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Group | PNU Name Access Data Type Description
o) P61000 | Name of station R Octetstring240 | Station name of device
E’ P61001 | IP address R Octetstring4 Current IP address
g P61002 | MAC address R Octetstring6 MAC address
E P61003 | Gateway R Octetstring4 Current gateway address
pd
é P61004 | Subnet mask R Octetstring4 Current subnet mask
a

» Selection switch Setpoint telegram, Selection switch Actual value telegram (P915/P916)

PNU Sub Access Name Data Type Description Default
915 Oton R Selection switch Array[n] Setpoint data assigned to the cyclic datais |
Setpoint telegram Unsigned16 sent back.
Selection switch Array[n] Actual value data assigned to the cyclic data
916 Oton R : . —
Actual value telegram | Unsigned16 is sent back.
Details of the read values are as follows.
Signal number Description
1 Control word 1 (STW1)
2 Status word 1 (ZSW1)
5 Speed setpoint A (NSOLL_A)
6 Speed actual value A (NIST_A)
100 Target torque
101 Actual torque
12288 to 16383 Inverter Parameters
16384 to 20479 Monitor Data
20480 to 24575 Inverter Control Parameters
24576 to 28671 CiA402 Drive Profile
» Telegram Selection (P922)
PNU Sub Access Name Data Type Description Default
922 0 R Telegram selection Unsigned16 The selected telegram is sent back. 1
Details of the read values are as follows.
Value Description
1 Standard Telegram 1
100 Telegram 100
102 Telegram 102
» Fault message counter (P944)
PNU Sub Access Name Data Type Description Default
Fault messaqe The value of Fault message counter is sent
944 0 R 9 Unsigned16 back. This value is incremented when an 0
counter .
inverter fault occurs.
» Fault numbers (P947)
PNU Sub Access Name Data Type Description Default
Displays up to eight inverter fault codes for
Array[8] the faults which occurred after the power is
947 Oto7 R Fault numbers Unsigned16 turned ON. While no fault occurs, "0" is read 0
for P947.0to 7.
» Drive Unit identification (P964)
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The inverter identification information is sent back.

PNU Sub Access Name Data Type Description Default
0 Manufacturer ID: 540
Drive Unit Array[5] Manufacturer ID of Mitsubishi Electric
rive Uni rray| -
964 ! R identification Unsigned16 D.(EVICS type - 0
Firmware version:
2 . . —
Inverter firmware version
» Profile identification number (P965)
PNU Sub Access Name Data Type Description Default
0 Profile identification . Profile Number 3 03h
965 R Octetstring2
1 number cleisiing Profile Version Number 42 2Ah
* STWA1, ZSW1 (P967/P968)
Refer to details on the control word 1 (STW1) (page 177) and the status word 1 (ZSW1) (page 178).
» Drive reset (P972)
PNU Sub Access Name Data Type Description Default
0: Initial status (or status after a reset)
1: Power-on Reset (initiation)
972 0 R/W Drive reset Unsigned16 2: Power-on Reset (preparation) 0
The value "0" is read-only. Writing "2" and
then "1" resets the inverter.
» DO identification (P975)
The drive object identification information is sent back.
PNU Sub Access Name Data Type Description Default
0 Manufacturer ID: 540
Manufacturer ID of Mitsubishi Electric
1 Drive Object type 0
9 Firmware version: .
A (8] Inverter firmware version
. — rray| -
975 5 R DO identification Unsigned16 PROFIdrlve DO type class 1
1: Axis
6 PROFIdrive DO sub class 1 1
1: Application Class 1 supported
7 Drive Object ID (DO-ID) 1
Number of Drive Objects(DO)
» Parameter Database Handling and Identification (P980)
PNU Sub Access Name Data Type Description Default
All supported PNU numbers are listed in the
Parameter Database Array[n] following order: PROFIdrive parameters,
980 Oton R Handling and y PROFINET parameters, inverter —
e o Unsigned16 . .
Identification parameters, monitor data, inverter control

parameters, and CiA402 drive profile.

Among the PNU numbers specified in the subindices, up to 117 numbers are shown. (Number of elements (234 max.) /

Unsigned16 (2 bytes))

When "1" is set in the subindex and "3" is set for the number of elements, P916, P922, and P944 are displayed.

* Inverter Parameters (P12288 to P16383)

PNU Sub Access Name Data Type Description Default
12288 to Array[n] The inverter parameter number + 12288 o
16383 0.1 RIW Inverter Parameters |, \ioned16 | (3000h) is the PNU number.
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Calibration parameters

PNU Sub Name Description
0 Data CO (Pr.900)
13188 (3384h) y Sub Data —
0 Data C1 (Pr.901)
13189 (3385h) 1 Sub Data —
13190 (3386h) 0 Data C2 (Pr.902)
1 Sub Data C3 (Pr.902)
13191 (3387h) 0 Data 125 (Pr.903)
1 Sub Data C4 (Pr.903)
13192 (3388h) 0 Data C5 (Pr.904)
1 Sub Data C6 (Pr.904)
13193 (3389h) 0 Data 126 (Pr.905)
1 Sub Data C7 (Pr.905)
13205 (3365h)" 0 Data C12 (Pr.917)
1 Sub Data C13 (Pr.917)
13206 (3366h)" 0 Data C14 (Pr.918)
1 Sub Data C15 (Pr.918)
13207 (3367h)" 0 Data C16 (Pr.919)
1 Sub Data C17 (Pr.919)
13208 (3308h)" 0 Data C18 (Pr.920)
1 Sub Data C19 (Pr.920)
13220 (33A4h) 0 Data C38 (Pr.932)
1 Sub Data C39 (Pr.932)
13221 (33A5h) 0 Data C40 (Pr.933)
1 Sub Data C41 (Pr.933)
13222 (33A6h) 0 Data C42 (Pr.934)
1 Sub Data C43 (Pr.934)
13223 (33ATh) 0 Data C44 (Pr.935)
1 Sub Data C45 (Pr.935)

*1  Available only when the FR-E8AXY is installed.

For the numbers and names of inverter parameters, refer to the parameter list of the Instruction Manual (Function).

«“® NOTE

« Set 65520 (FFFOh) as a parameter value "8888" and 65535 (FFFFh) as "9999".

* When parameter write is performed, data are written to RAM for Cyclic Data Exchange. Writing to EEPROM or RAM is selected

according to the setting in Pr.342 Communication EEPROM write selection for Acyclic Data Exchange.

» Monitor Data (P16384 to P20479)

PNU Sub Access Name Data Type Description Default
16384 to . . The monitor code + 16384 (4000h) is the
20479 0 R Monitor Data Unsigned16 PNU number. —

For details of the monitor codes and monitor items, refer to the description of Pr.52 in the Instruction Manual (Function).

«*® NOTE

» Display of negative numbers during monitoring set in Pr.290 Monitor negative output selection is disabled.

» The display can be changed from the frequency to rotations per minute (machine speed) using Pr.53. When the machine
speed is displayed, the value is incremented by one.

* Inverter Control Parameters (P20480 to P24575)

PNU Sub Access Name Data Type Description Default
20480 to Inverter Control .
24575 0 R/W Parameters Unsigned16 Inverter control parameter —

2.12 PROFINET

1 86 2. Ethernet Communication



PNU Name Access Description
. Set 9966h for the written value.
20482 (5002h) ! Inverter reset RIW The read value is fixed to 0000h
20483 (5003h)*1 Parameter clear RIW Set 965Ah for the written value.
The read value is fixed to 0000h.
20484 (5004h)*1 All parameter clear RIW Set 99AAhR for the yvritten value.
The read value is fixed to 0000h.
20486 (5006h)*1 Parameter clear™ RIW Set 5A96h for the \{vritten value.
The read value is fixed to 0000h.
20487 (5007h)"! All parameter clear 2 RIW Set AA99N for the written value.
The read value is fixed to 0000h.
Inverter status / control input command
20488 (5008h) 3 R/W Refer to page 187.
(extended)
20489 (5009h) Inverter status / control input command™® | RIW Refer to page 187.
20981 (51F5h) Fault record 1 R/W

20982 (51F6h)

Fault record 2

20983 (51F7h)

Fault record 3

Being 2 bytes in length, the data is stored as "00ocoh".

20984 (51F8h)

Fault record 4

Refer to the lowest 1 byte for the error code. (For

20985 (51F9h)

Fault record 5

details on error codes, refer to the list of fault displays

Fault record 6

20986 (51FAh)

in the Instruction Manual (Maintenance).)

The fault history is batch-cleared by writing to 20981

20987 (51FBh

Fault record 7

20988 (51FCh

Fault record 8

20989 (51FDh

Fault record 9

)
)
)
20990 (51FEh)

Fault record 10

(51F5h).
Set any value as data.

20992 (5200h)™

Safety input status

AN|XNV AW AW OO0 DDA

Refer to page 188.

*1  Not available for Cyclic Data Exchange.

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

The data is read as the inverter status for reading.

*4  Parameter setting is available for the Ethernet model only. Access to the parameter using Acyclic Data Exchange is allowed for the safety

communication model and the IP67 model, but the function is disabled.

Inverter status / control input command, and inverter status / control input command (extended)

Inverter status / control input command Inverter status / control input command (extended)
Bit Definition Bit Definition
Control input command Inverter status Control input command Inverter status

0 — RUN (Inverter running) 2 0 NET X1 (—)"" NET Y1 (0)2
1 — During forward rotation 1 NET X2 (—)"' NET Y2 (0)2
2 — During reverse rotation 2 NET X3 (—)"' NET Y3 (0)2

RH (High-speed operation - *
3 o Up to frequency 3 NET X4 (—) NET Y4 (0)

command)

RM (Middle-speed operation .
4 “ Overload alarm 4 NET X5 (—)"' 0

command)

RL (Low-speed operation
5 1 0 5 — 0

command)

FU (Output frequenc
6 JOG operation selection 2 ( . P 2 4 4 6 — 0
detection)

7 Second function selection ABC (Fault)? 7 — 0
8 Terminal 4 input selection ABC2 (0)2 8 — 0
9 — Safety monitor output 2 9 — 0
10 MRS (Output stop)”! 0 10 — 0
11 — 0 11 — 0
12 RES (—) 0 12 — 0
13 — 0 13 — 0
14 — 0 14 — 0
15 — Fault occurrence 15 — 0

*1  The signal within parentheses ( ) is assigned in the initial status. The function changes depending on the setting of Pr.180 to Pr.189 (Input

terminal function selection).
For details, refer to the description of Pr.180 to Pr.189 (Input terminal function selection) in the Instruction Manual (Function).

The signals assigned to the input terminals may be valid or invalid in the NET operation mode. (Refer to the Instruction Manual (Function).)
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*2  The signal within parentheses ( ) is assigned in the initial status. The function changes depending on the setting of Pr.190 to Pr.197 (Output
terminal function selection).
For details, refer to the description of Pr.190 to Pr.197 (Output terminal function selection) in the Instruction Manual (Function).

Safety input status

Bit Definition
0 0: Terminal S1 ON
1: Terminal S1 OFF (output shutoff)
1 0: Terminal S2 ON
1: Terminal S2 OFF (output shutoff)
2to 15 0

» CiA402 Drive Profile (P24576 to P28671)

PNU Sub Name Description Access Data type
Error number
The error code of the latest fault that occurred after power-ON or an
inverter reset is returned.
When no fault occurs, no error is returned.
24639 0 Error code Wheq the fault history is cleared during occurrence of a fault, no R Unsigned16
(603Fh) error is returned.
The upper eight bits are fixed to FF, and the lower eight bits
represent the error code. (FFXXh: "XX" represents the error code.)
(For details on error codes, refer to the list of fault displays in the
Instruction Manual (Maintenance).)
Output frequency (/min)”!
24643 0 vl velocity demand The put_put frequency is read in r/min. R Integer16
(6043h) Monitoring range: -32768 (8000h) to 32767 (7FFFh)
When Pr.81 = "9999", the number of motor poles is regarded as 4.
Operation speed (r/min)*1
24644 vl velocity actual The operation speed is read in r/min.
0 P R Integer16
(6044h) value Monitoring range: -32768 (8000h) to 32767 (7FFFh)
When Pr.81 = "9999", the number of motor poles is regarded as 4.
(Zggggh) 0 Modes of operation | Control mode: -1 (vendor specific operation mode) (fixed) R/W Integer8
24673 Modes of operation . - . ]
(6061h) 0 display Current control mode: -1 (vendor specific operation mode) (fixed) |R Integer8
24674 0 Position demand Position command (pulse) R Inteqera2
(6062h) value The position command before the electronic gear operation is read. 9
24675 0 Position actual Current position (pulse) R Inteqer32
(6063h) internal value The current position after the electronic gear operation is read. 9
24676 0 Position actual Current position (pulse) R Inteqera2
(6064h) value The current position before the electronic gear operation is read. 9
24689 . .
(6071h) Function disabled
24692 Torque demand value (%)
(6074h) 0 Torque demand The torque command is read. R Integer16
24695 Torque actual value (%)
(6077h) 0 Torque actual value The motor torque is read. R Integer16
Target position (pulse)
Set the target position in the direct command mode.
24698 - Initial value: 0
©07An) | ° Target position Setting range: 2147483647 to 2147483647 RIW Integer32
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
24703 Maximum profile speed (r/min)
0 Max profile velocity | Set Pr.18 High speed maximum frequency in r/min. R/W Unsigned32
(607Fh) : .
Setting range: 0 to 590 Hz
Profile speed (r/min)
Set the maximum speed in the direct command mode.
24705 ) . Initial value: 0 .
©081h) | ° Profile velocity Setting range: 0 to (120 x 590 Hz / Pr.81) RIW Unsigned32
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
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PNU

Sub

Name

Description

Access

Data type

24707
(6083h)

Profile acceleration

Acceleration time constant (ms)

<Position control>

Set the acceleration time in the direct command mode.

Initial value: 5000

Setting range: 10 to 360000

The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)

(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)

<Other than position control>

Set Pr.7 Acceleration time in ms.

Setting range: 0 to 3600 s

The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded
off when Pr.21 ="1".

R/wW

Unsigned32

24708
(6084h)

Profile deceleration

Deceleration time constant (ms)

<Position control>

Set the deceleration time in the direct command mode.

Initial value: 5000

Setting range: 10 to 360000

The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)

(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)

<Other than position control>

Set Pr.8 Deceleration time in ms.

Setting range: 0 to 3600 s

The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded
off when Pr.21 ="1".

R/W

Unsigned32

24719
(608Fh)

Position encoder
resolution

Encoder resolution (machine side / motor side)

Highest sub-index
supported

Maximum value of subindex: 02h (fixed)

Unsigned8

Encoder
increments

Encoder resolution
Set Pr.369 Number of encoder pulses.
Setting range: 2 to 4096

R/wW

Unsigned32

Motor revolutions

Motor speed (rev): 00000001h (fixed)

R/W

Unsigned32

24721
(6091h)

Gear ratio

Gear ratio

Highest sub-index
supported

Maximum value of subindex: 02h (fixed)

Unsigned8

Motor revolutions

Motor shaft revolutions 2

Set Pr.420 Command pulse scaling factor numerator
(electronic gear numerator).

Setting range: 1 to 32767

R/W

Unsigned32

Shaft revolutions

Drive shaft revolutions 2

Set Pr.421 Command pulse multiplication denominator
(electronic gear denominator).

Setting range: 1 to 32767

R/wW

Unsigned32

24728
(6098h)

Homing method

Home position return method

Set the home position return method in the direct command
mode."®

(For the direct command mode and the home position return
method, refer to the FR-E800 Instruction Manual (Function).)

R/W

Integer8

24729
(6099h)

Homing speeds

Home position return speed

Highest sub-index
supported

Maximum value of subindex: 01h (fixed)

Unsigned8

Speed during
search for switch

Motor speed during home position returning (r/min)

Set the home position return speed in the direct command mode.
Initial value: 120 x 2 Hz / Pr.81

Setting range: 0 to (120 x 400 Hz / Pr.81)

(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)

R/W

Unsigned32
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PNU Sub Name Description Access Data type
Home position return acceleration/deceleration time (ms)
Set the home position return acceleration/deceleration time in the
direct command mode.
. Initial value: 5000
(Zgg;:h) 0 :;’c”;:g?ation Setting range: 10 to 360000 RIW Unsigned32
The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.
(For)the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
24820 0 Following error Droop pulse (pulse) . o R Integer32
(60F4h) actual value The droop pulse before the electronic gear operation is read.
24826 0 Control effort Spegd command after posit.ion Ioop*1 R Integer32
(60FAh) The ideal speed command is read.
24828 0 Position demand Position.c.ommand (pulse) . o R Integer32
(60FCh) internal value The position command after the electronic gear operation is read.
25858 0 Supported drive Supported control mode: 00010000h (vendor specific operation R Unsigned32
(6502h) modes mode)
*1  The value is displayed and set in r/min regardless of the settings in Pr.53.
The frequency is converted to the rotation speed for reading, and the setting value is converted to the frequency for writing.
*2  When parameter write is performed, data are written to RAM for Cyclic Data Exchange. Writing to EEPROM or RAM is selected according to the
setting in Pr.342 Communication EEPROM write selection for Acyclic Data Exchange.
*3  The following table shows home position return methods corresponding to P24728 (6098h) setting values.
P24728 (6098h) setting Home position return method
-3 Data set type
-4 Stopper type (home position return direction: position pulse increasing direction)
-5 (initial value) Ignoring the home position (servo ON position as the home position)
-7 Count type with front end reference (home position return direction: position pulse increasing direction)
-36 Stopper type (home position return direction: position pulse decreasing direction)
-39 Count type with front end reference (home position return direction: position pulse decreasing direction)
-65 Stopper type (home position return direction: start command direction)
-66 Count type with front end reference (home position return direction: start command direction)

«*® NOTE

* The command interface in the Network operation mode is determined by the Pr.550 NET mode operation command source
selection setting. (Refer to the FR-E800 Instruction Manual (Function).)
* When the data is read, the value is displayed with a sign regardless of the Pr.290 Monitor negative output selection setting.

* Name of station (P61000)

PNU Sub Access Name Data Type Description Default
61000 0t0239 |R Name of station Octetstring240 | Device name ;:SR C_:I)EEB 00-
* IP address (P61001)
PNU Sub Access Name Data Type Description Default
0 IP address first octet —
1 . IP address second octet —
61001 R IP address Octetstring4 -
2 IP address third octet —
3 IP address fourth octet —
* MAC address (P61002)
PNU Sub Access Name Data Type Description Default
0 MAC address (upper) —
1 MAC address —
2 ) MAC address —
61002 R MAC address Octetstring6
3 MAC address —
4 MAC address —
5 MAC address (lower) —
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* Gateway (P61003)

PNU Sub Access Name Data Type Description Default
0 Gateway address first octet —
1 . Gateway address second octet —
61003 R Gateway Octetstring4 -
2 Gateway address third octet —
3 Gateway address fourth octet —

* Subnet mask (P61004)

PNU Sub Access Name Data Type Description Default
0 Subnet mask first octet 255
1 . Subnet mask second octet 255
61004 R Subnet mask Octetstring4 -
2 Subnet mask third octet 255
3 Subnet mask fourth octet 0

B PROFIdrive parameter request format (master to inverter)

Byte No. Field Description Parameter | Parameter
read change
0 Request reference Determined by the setting in the master o o
1 Request ID Parameter read: 01h o o
Header q Parameter change: 02h
2 DO-ID 01h o o
3 Number of parameters 01h o o
4 Attribute 10h o o
Determined by the number of arrays (234
max.)
S Number of elements (n) 0 or 1 for data types other than array or ° ©
Parameter octetstring
address 6 o 5
PNU number
7 o o
Refer to page 183.
8 o o
Sub-index
9 o o
Data Type
Unsigned16: 06h
10 Format Octetstring: 0Ah x ©
V2: 73h
11 Number of data Number of arrays x o
Parameter value |12 x o
13 x o
14 to 237 Parameter value Parameter writing value x o™
238 x o™
239 < o
*1  Availability depends on the format or data size.
B PROFIdrive parameter response format (inverter to master)
Parameter read Parameter change
Byte No. Field Description — - — g
Positive | Negative | Positive | Negative
0 Request reference Determined by the setting in the o o o o

master

Parameter read (positive): 01h
Parameter change (positive): 02h
Request ID Parameter read (negative): 81h o o o o
Parameter change (negative): 82h
Request ID fault: 80h

Header

2 DO-ID 01h o o o o
3 Number of 01h o o o o
parameters
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X r Parameter read Parameter change
Byte No. Field Description — - — -
Positive | Negative | Positive | Negative
Data Type
Unsigned16: 06h
4 Format Octetstring: 0Ah o o x o
V2: 73h
44h for error response
5 Number of data Number of arrays o o x o
Parameter 6 © ° x ©
value 7 ° ° X °
8 o1 x x x
9 Parameter value / | Parameter reading value or error oM x x x
error number number -
10 to 237 o1 x x x
238 o1 x x x
239 o'l x x x
*1  Availability depends on the format or data size.
M Error number
Error No. Name Description
00h Impermissible parameter number Access is attempted to a nonexistent PROFIdrive parameter.
01h Parameter value cannot be changed Writing is attempted to a writing-disabled PROFIdrive parameter.
02h Low or high limit exceeded Setting is out of range.
03h Faulty subindex Access is attempted to a nonexistent subindex.
Access is attempted to a PROFIdrive parameter which does not have a
04h No array :
subindex.
05h Incorrect data type Data type does not match.
11h Reque.st cannot be executed because of Access is disabled temporarily due to the operating status.
operating state
16h Parameter address impermissible Value, number of elements, or PNU number is invalid for the subindex.
17h lllegal format PROFIdrive parameter data format is invalid.
19h Axis/DO nonexistent Access is attempted to a nonexistent shaft or object.
21h Service not supported Service is out of range. (Request ID is invalid.)
23h Multi parameter access not supported Access is attempted to multiple parameters at the same time.

€ Programming examples

The following explains the programming examples for controlling the inverter with sequence programs when Standard

Telegram 1 is selected.
Check that "34962" (PROFINET) is set in any of Pr.1427 to Pr.1430 (Ethernet function selection).
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B Programming example for forward rotation operation at 50 Hz
» Network setting and device examples

Device name Description
MO Inverter forward rotation
DO0.0 DataExchangeStartRequest
D109 Control word 1 (STW1)
D109.0 ON/OFF
D109.1 No Coast Stop/Coast Stop
D109.2 No Quick Stop/Quick Stop
D109.3 Enable/Disable Operation
D109.4 —
D109.5 Unfreeze/Freeze Ramp Generator
D109.6 Enable/Disable Setpoint
D109.7 Fault Acknowledge
D109.8 —
D109.9 —
D109.A Control By PLC/No Control By PLC
D109.B Target torque enabled
D109.C Start command direction selection
D109.D to D109.F —
D110 Speed setpoint A (NSOLL_A)
D111 Status word 1 (ZSW1)
D111.0 Ready To Switch On/Not Ready To Switch On
D111.1 Ready To Operate/Not Ready To Operate
D111.2 Operation Enabled (drive follows setpoint)/Operation Disabled
D111.3 Fault Present/No Fault
D111.4 Coast Stop Not Activated/Coast Stop Activated
D111.5 Quick Stop Not Activated/Quick Stop Activated
D111.6 Switching On Inhibited/Switching On Not Inhibited
D111.7 Warning Present/No Warning
D111.8 —
D111.9 Control Requested/No Control Requested
D111.Ato D111.F —
D112 Speed actual value A (NIST_A)

Programming example for state transition from S1 (Switching On Inhibited) to S3 (Switched On) (For the state transition
diagram, refer to page 180.)
» Set frequency: Speed setpoint A (NSOLL_A)
NSOLL_A = (5000 (50 Hz) x 16384 (4000h)) / 12000 (Pr.1 = 120 Hz) = 6826 (1AAAh)

Turning ON MO starts operation at 50 Hz.
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Turning OFF MO stops operation.

D00 01113 01052
1 T
W] DataExchanzeStartRequest  Fault Present/MNo Mo Buick
Fault Stop/TUuick Stop
01091
Mo Coast

Stop/Coast Stop

01054
Contral By
FLC/ Mo Contral
By PLC
01110 01050
f |
Ready To Switch ONSOFF
On/Mot Ready To
Switch On
D10s 5
Unireeze/Freeze

Ramp Generator

01058

Erable/Disable
Setpoint

K6826 D110
Speed setpaint A
MO (MSOLL_A)

01111 RACH 01053
1 I
T LI

Ready To Forward Enable/Disable
Operate/Mot rotation start Operation
Ready To Operate

{EMD }—
(14)

@ Setting example
» The following tables show example settings when user defined cyclic communication data are selected (Telegram 102).
When bit 10 of Control word 1 (STW1) is turned ON, data are written to the inverter. While bit 10 of Control word 1 (STW1)
is ON, the data is always updated. (The response time to write the data is 100 ms at the most.)
» Telegram 102

Type 10 Data number Name
1 Control word 1 (STW1)
Setpoint Telegram 2 Pr.1320
(master to inverter) 3 Pr.1321
4 Pr.1322
1 Status word 1 (ZSW1)
2 Pr.1330
Actual Value Telegram 3 Pr.1331
piveneeAE
5 Pr.1333
6 Pr.1334
7 Pr.1335
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« Parameters

Pr. Name Setting example Remarks
User Defined Cyclic
1320 Communication Input 1 5 (5h) Speed setpoint A (NSOLL_A)
Mapping
User Defined Cyclic . .
s P.7 Acceleration time
1321 Comn_uumcatlon Input 2 12295 (3007h) 7 (0007h) + 12288 (3000h)
Mapping
User Defined Cyclic . .
s Pr.8 Deceleration time
1322 Comn_1un|cat|on Input 3 12296 (3008h) 8 (0008h) + 12288 (3000h)
Mapping
User Defined Cyclic
1330 Communication Output 1 6 (6h) Speed actual value A (NIST_A)
Mapping
User Defined Cyclic . .
L P.7 Acceleration time
1331 Comn_uumcatlon Output 2 12295 (3007h) 7 (0007h) + 12288 (3000h)
Mapping
User Defined Cyclic . .
s Pr.8 Deceleration time
1332 Comn_!unlcatlon Output 3 12296 (3008h) 8 (0008h) + 12288 (3000h)
Mapping
User Defined Cyclic Monitored output current
1333 Comn.1un|cat|on Output 4 16386 (4002h) 2 (0002h) + 16384 (4000h)
Mapping
User Defined Cyclic . .
.. Pr.255 Life alarm status display
1334 Comn_uumcatlon Output 5 12543 (30FFh) 255 (OOFFh) + 12288 (3000h)
Mapping
User Defined Cyclic
1335 Communication Output 6 20981 (51F5h) Fault record 1

Mapping

» Connection settings in the engineering software

Set "Telegram 102" for the "Module Configuration" setting of the inverter.

Names of setting items may differ depending of the engineering software used.
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2.13 EtherCAT

2.13.1 Outline

—
EtherCAT.

EtherCAT is available only for the FR-E800-(SC)EPC.

Operation or parameter setting via communication is possible using the EtherCAT through the Ethernet connector on the
inverter.

This function is not supported depending on the date of manufacture of the inverter. For details of specification changes, refer
to page 290.

4 Communication specifications

Item Description
Communication speed 100 Mbps (Full duplex)

Maximum number of connected units 655351

Ethernet cable (IEEE 802.3 100BASE-TX compliant cable and ANSI/TIA/EIA-
568-B (Category 5e) compliant shielded 4-pair branched cable)

Connection cable

Topology Line, star, ring, or a combination of line and star’2
PDO (Process Data Object) Communication method Cyclic communication
communication Cycle time Depends on the master

SDO (Service Data Object)

L Communication method Mailbox communication (acyclic communication)
communication

Free-run mode

Synchronization mode Local cycle time: 4 ms

*1  The number varies depending on the specification of the master.
*2  For star or ring topology, a general-purpose switching hub cannot be used. Use an EtherCAT branch slave.

4 Wiring method

* Forthe FR-E800-(SC)EPC, PORT1 is the IN connector and PORT2 is the OUT connector. Use PORT1 for connection with
the master or the upstream station, and use PORT2 for connection with the downstream station.

] 1l 1l

Connector for Connector for Connector for Connector for
communication  communication communication  communication
(PORT1) (PORT2) (PORT1) (PORT2)

:ﬂ IN OUT% :ﬂ IN || ouT |@

Bl Bl a

j ¥ i%j

To the master station To the downstream
or the upstream station station
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€ Operation status LEDs

PU MON  RUN
EXT PRM PM

NET P.RUN
ECER
L/A1
L/A2
LED name Description LED status Remarks
OFF Power-OFF / Init state
Blinking green .
(200 ms intervals) Pre-Operational state

EC RN EtherCAT state machine (ESM) status ]:;zsr,]hmg green, 1 Safe-Operational state
Blinking green e
(50 ms intervals) Initialization state
Solid green Operational state
OFF No error.

Blinking red (200 | EtherCAT state change commanded by the
ms intervals) master is impossible.
Flashing red, 1 . .

EC ER Error status flash EtherCAT state is changed due to internal fault.
Flashing red, 2 Watchdog fault of sync managers (SM)
flashes 9 Y ¢ ’
Blln.klng red (50 An error is detected at a start.
ms intervals)

OFF Power-OFF/link-down
_ Blinking green . L

L/A1 Connector for communication (PORT1) status (50 ms intervals) Link-up (Data reception in progress)
Solid green Link-up
OFF Power-OFF/link-down

L Blinking green . .

L/A 2 Connector for communication (PORT2) status (50 ms intervals) Link-up (Data reception in progress)

Solid green Link-up
@ ESil file

An ESI file is available for download.

Mitsubishi Electric FA Global Website:
www.mitsubishielectric.com/fa/products/drv/inv/support/e800/network.html
The download is free at the website above. For details, contact your sales representative.

«*® NOTE

» The ESI file is used in engineering software. To install the ESI file properly, refer to the instruction manual of the applicable
engineering software.

2.13.2 Parameters related to EtherCAT

The following parameters are used for EtherCAT communication. Set the parameters as required.

Pr. Name Initial Setting range Description
value
1305
1 Eth(?rCAT node address 0 0 to 65535 Set the node address for the master to identify an inverter.
N690 setting
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Pr. Name i::lt::l Setting range Description
1320 User Defined Cyclic 12288 to 13787,
N810"! Communication Input 1 24642 20488, 20489,
Mapping 24642, 24646, 24648
to 24650, 24672, Set the index number for inverter parameters, inverter
24677 to 24680, control parameters, and CiA402 drive profile.
1321 to § i 24689, 24698, Users can assign a function to the PDO mapping object
1329 User Defined Cyclic 24702, 24703, RxPDO (mater to inverter).
Ng11to |Communicationinput2to | 9999 24705, 24707 to 9999: Function disabled
Ns1o! | 19 Mapping 24709, 24719,
24721, 24728 to
24730, 24831, 9999
1330 User Defined Cyclic 12288 to 13787,
N850"" Communication Output 1 24643 16384 to 16483,
Mapping 20488, 20489, 20981 Set the index number for inverter parameters, monitor data,
to 20990, 20992, . ) ) )
inverter control parameters, and CiA402 drive profile.
24639, 24643, . . ) .
1331 to Defi " 24644 24673 to Users can assign a function to the PDO mapping object
1343 User Defined Cyclic ' TXPDO (inverter to mater).
N851to | Communication Output 2 to | 9999 24676, 24692, 9999: Function disabled
. 14 Mapping 24695, 24820,
N863 24826, 24828,
25858, 9999
User Defined Cyclic Pr.1389 (lower 8 bits): Subindex to which the index number
1389"1 Communication Input Sub 1 |0 0to 2, 256 to 258, is specified using Br.1320 . ‘ .
and 2 Mapping 512 to 514 Pr.1389 (upper 8 bits): Subindex to which the index number
is specified using Pr.1321
User Defined Cyclic Pr.1390 (lower 8 bits): Subindex to which the index number
1390 Communication Input Sub 3 |0 0to 2, 256 to 258, is specified using Br.1322 . ‘ .
and 4 Mapping 512 to 514 Pr.1390 (upper 8 bits): Subindex to which the index number
is specified using Pr.1323
User Defined Cyclic Pr.1391 (lower 8 bits): Subindex to which the index number
139171 Communication Input Sub 5 |0 0to 2, 256 to 258, is specified using Br.1324 . ‘ .
and 6 Mapping 512 to 514 Pr.1391 (upper 8 bits): Subindex to which the index number
is specified using Pr.1325
User Defined Cyclic Pr.1392 (lower 8 bits): Subindex to which the index number
13921 Communication Input Sub 7 |0 0to 2, 256 to 258, is specified using Pr.1326
and 8 Mapping 512 to 514 Pr.1392 (upper 8 bits): Subindex to which the index number
is specified using Pr.1327
User Defined Cyclic Pr.1393 (lower 8 bits): Subindex to which the index number
13931 Communication Input Sub 9 |0 0 to 2, 256 to 258, is specified using Pr.1328
and 10 Mapping 512 to 514 Pr.1393 (upper 8 bits): Subindex to which the index number
is specified using Pr.1329
N830to | USer Def|_ned. Cyclic Subindices to which the index numbers are specified using
N839'" ﬁf:'(')",:n”a"p';?;g’" Input Sub 1 10 Oto2 Pr.1320 to Pr.1329
User Defined Cyclic _Pr.139‘_1_(lower 8 bits): Subindex to which the index number
1394"" Communication Output Sub |0 0to 2, 256 to 258, is specified using Pr.1330
1 and 2 Mapping 512 to 514 Pr.1394 (upper 8 bits): Subindex to which the index number
is specified using Pr.1331
User Defined Cyclic _Pr.139!_'>_(|ower 8 bits): Subindex to which the index number
1395"" Communication Output Sub |0 0to 2, 256 to 258, is specified using Pr.1332
3 and 4 Mapping 512 to 514 Pr.1395 (upper 8 bits): Subindex to which the index number
is specified using Pr.1333
User Defined Cyclic _Pr.139(_3_(|ower 8 bits): Subindex to which the index number
1396"" Communication Output Sub |0 0 to 2, 256 to 258, is specified using Pr.1334
5 and 6 Mapping 512 to 514 Pr.1396 (upper 8 bits): Subindex to which the index number
is specified using Pr.1335
User Defined Cyclic Pr.1397 (lower 8 bits): Subindex to which the index number
1397"" Communication Output Sub |0 0 to 2, 256 to 258, is specified using Pr.1336
7 and 8 Mapping 512 to 514 Pr.1397 (upper 8 bits): Subindex to which the index number
is specified using Pr.1337
User Defined Cyclic Pr.1398 (lower 8 bits): Subindex to which the index number
1398"" Communication Output Sub |0 0 to 2, 256 to 258, is specified using Pr.1338
9 and 10 Mapping 512 to 514 Pr.1398 (upper 8 bits): Subindex to which the index number
is specified using Pr.1339
N870 to User Defined Cyclic Subindi . . o .
L ubindices to which the index numbers are specified using
1 Communication Output Sub |0 Oto2
N879 1 to 10 Mapping Pr.1330 to Pr.1339
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«“® NOTE

*1

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

* The FR-E800-(SC)EPC does not support the following parameters.

Default gateway address (Pr.442 to Pr.445)

Inverter-to-inverter link function (Pr.1124 and Pr.1125)

Ethernet relay operation at reset selection (Pr.1386)

Inverter identification enable/disable selection (Pr.1399)

Ethernet communication network number (Pr.1424), Ethernet communication station number (Pr.1425)
Link speed and duplex mode selection (Pr.1426)

Ethernet function selection (Pr.1427 to Pr.1430)

Ethernet communication check time interval (Pr.1432)

IP address (Pr.1434 to Pr.1437)

Subnet mask (Pr.1438 to Pr.1441)

IP filtering function (Ethernet) (Pr.1442 to Pr.1448)

Ethernet IP address for command source selection (Pr.1449 to Pr.1454)
Keepalive time (Pr.1455)

Network diagnosis selection (Pr.1456)

* The FR-E800-EPC manufactured in August 2024 or earlier does not support the following parameter.

Extended setting for Ethernet signal loss detection function selection (Pr.1457)

€ Node address setting

The node address is either automatically set by the master using the engineering software or set in the inverter parameter.

» Configured Station Alias (Setting by the master via EtherCAT communication, which is to be set in Sl (Slave Information

Interface) of the inverter)

Set Configured Station Alias using the engineering software. The setting becomes valid after next power ON of the inverter.

* Requesting ID (ID-Selector set in the inverter parameter)
Set Device ID to be used as Requesting ID in Pr.1305 EtherCAT node address setting.

Device ID Setting range

Pr.1305

1to 65535 ("0" is set when Device ID is not set.)

2.13.3 EtherCAT state machine (ESM)

« Definition

Power on

im
[ Init |
4 l(Z) T 3)
[

Pre-Operational (6)

) ) l“ T

(10) Safe-Operational ]

l (7) T (8)

[ Operational ]
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Status Description
Init (INIT) Initialization of communication
Pre-Operational (PREOP) SDO communication enabled

SDO communication enabled
Only TxPDO (inverter to master) transmission enabled for PDO communication

Safe-Operational (SAFEOP)

SDO communication and PDO communication enabled

Operational (OP) Writing using SDO communication is not available to the object mapped in RxPDO (master to inverter).

* Transition No.

Transition No. Description
(1) Power-ON, inverter reset

@) SDO communication configuration set by the master
Request from the master for transition to the Pre-Operational state

PDO communication configuration set by the master

Request from the master for transition to the Safe-Operational state
Output of command values from the master started

Request from the master for transition to the Operational state

“4)

@)

(5) (10) Request from the master for transition to the Pre-Operational state
(8) Request from the master for transition to the Safe-Operational state
(3) (6) (9) Request from the master for transition to the Init state

2.13.4 PDO (Process Data Object) communication

PDO communication enables cyclic data transmission between the master and the inverter for the command data sent from
the master (RxPDO) and the status data sent from the inverter (TxPDO). Users can select communication data.

€ PDO assign object

» Set the PDO mapping object to be used in the PDO assign object (Index H1C12 or H1C13).
» To change the PDO assign object settings, follow the following procedure in the Pre-Operational state.

7. Write "0" in Sub index HOO.
2. Write the index number of the PDO mapping object to be used in Sub index HO1.
3. write "1" in Sub index HOO.

4 PDO mapping object
» The content of the data to be sent or received is set in a PDO mapping object. Index H1600 and H1620 are used for RxPDO
and Index H1A00 and H1A20 are used for TxPDO.
» The mapping content of Index H1600 and H1A00 can be changed using inverter parameters.
* The mapping content of Index H1620 and H1A20 can be changed using SDO communication. To change the settings,
follow the following procedure in the Pre-Operational state.

7. Write "0" in Sub index HOO.
2. Write the setting values in Sub index HO1 to HOn (n: number of data).

3. Write the number of data (n) in Sub index HOO.
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B Index H1600 (1st receive PDO mapping)

Sub index Name Mapping content (fixed) Data length (bit)
HO1 Mapped Object 001 Index H6040 (controlword) 16
HO02 Mapped Object 002 Index H5FFE, Sub index HO1 (Index: Pr.1320, Sub index: Pr.1389 (low)) 32
HO3 Mapped Object 003 Index H5FFE, Sub index HO2 (Index: Pr.1321, Sub index: Pr.1389 (high)) 32
HO04 Mapped Object 004 Index H5FFE, Sub index HO3 (Index: Pr.1322, Sub index: Pr.1390 (low)) 32
HO5 Mapped Object 005 Index H5FFE, Sub index HO4 (Index: Pr.1323, Sub index: Pr.1390 (high)) 32
HO06 Mapped Object 006 Index H5FFE, Sub index HO5 (Index: Pr.1324, Sub index: Pr.1391 (low)) 32
HO7 Mapped Object 007 Index H5FFE, Sub index HO6 (Index: Pr.1325, Sub index: Pr.1391 (high)) 32
HO08 Mapped Object 008 Index H5FFE, Sub index HO7 (Index: Pr.1326, Sub index: Pr.1392 (low)) 32
HO09 Mapped Object 009 Index H5FFE, Sub index HO8 (Index: Pr.1327, Sub index: Pr.1392 (high)) 32
HOA Mapped Object 010 Index H5FFE, Sub index HO9 (Index: Pr.1328, Sub index: Pr.1393 (low)) 32
HOB Mapped Object 011 Index H5FFE, Sub index HOA (Index: Pr.1329, Sub index: Pr.1393 (high)) 32

«*® NOTE

« If the same index number is specified in two or more of Pr.1320 to Pr.1329, the number set in the parameter with the smallest

parameter number is valid. The same number set in the other parameters is regarded as "9999".
* When a nonexistent index number or "9999" is set in Pr.1320 to Pr.1329, the data is regarded as HO.

B Index H1620 (33rd receive PDO mapping)

Sub index Name Ma.p;_)i-ng content Data length (bit) Remarks
(initial value)

Index H6040
HO1 Mapped Object 001 (controlword) 16 Unchangeable

(fixed)
Ho2 Mapped Object 002 I(r\::j;xrgi?(\)lilzocity) 16
HO03 Mapped Object 003
HO04 Mapped Object 004
HO05 Mapped Object 005
HOB Mapped Object 006 . The nl.meer of data §ets is c.:hangeable.
o7 Mapped Object 007 No function Determ|ned by the (Specify the number in Sub index H0O0.)

mapping content

HO08 Mapped Object 008
HO09 Mapped Object 009
HOA Mapped Object 010
HOB Mapped Object 011

HIndex H1A00 (1st transmit PDO mapping)

Sub index Name Mapping content (fixed) Data length (bit)
HO1 Mapped Object 001 Index H6041 (statusword) 16
HO02 Mapped Object 002 Index H5FFF, Sub index HO1 (Index: Pr.1330, Sub index: Pr.1394 (low)) 32
HO3 Mapped Object 003 Index H5FFF, Sub index HO2 (Index: Pr.1331, Sub index: Pr.1394 (high)) 32
HO04 Mapped Object 004 Index H5FFF, Sub index HO3 (Index: Pr.1332, Sub index: Pr.1395 (low)) 32
HO5 Mapped Object 005 Index H5FFF, Sub index HO04 (Index: Pr.1333, Sub index: Pr.1395 (high)) 32
HO06 Mapped Object 006 Index H5FFF, Sub index HO5 (Index: Pr.1334, Sub index: Pr.1396 (low)) 32
HO7 Mapped Object 007 Index H5FFF, Sub index HO6 (Index: Pr.1335, Sub index: Pr.1396 (high)) 32
HO08 Mapped Object 008 Index H5FFF, Sub index HO7 (Index: Pr.1336, Sub index: Pr.1397 (low)) 32
HO09 Mapped Object 009 Index H5FFF, Sub index HO8 (Index: Pr.1337, Sub index: Pr.1397 (high)) 32
HOA Mapped Object 010 Index H5FFF, Sub index H09 (Index: Pr.1338, Sub index: Pr.1398 (low)) 32
HOB Mapped Object 011 Index H5FFF, Sub index HOA (Index: Pr.1339, Sub index: Pr.1398 (high)) 32
HOC Mapped Object 012 Index H5FFF, Sub index HOB (Index: Pr.1340, Sub index: 0x00) 32
HOD Mapped Object 013 Index H5FFF, Sub index HOC (Index: Pr.1341, Sub index: 0x00) 32
HOE Mapped Object 014 Index H5FFF, Sub index HOD (Index: Pr.1342, Sub index: 0x00) 32
HOF Mapped Object 015 Index H5FFF, Sub index HOE (Index: Pr.1343, Sub index: 0x00) 32

«*® NOTE

* When a nonexistent index number or "9999" is set in Pr.1330 to Pr.1343, the data is regarded as HO.
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M Index H1A20 (33rd transmit PDO mapping)

Sub index Name Ma_pr.)i_ng content Data length (bit) Remarks
(initial value)
Index H6041
HO1 Mapped Object 001 (statusword) 16 Unchangeable
(fixed)
HO2 Mapped Object 002 I(C:j\?:lgc?t?/‘tjeman o |1
HO3 Mapped Object 003
HO4 Mapped Object 004
HO5 Mapped Object 005
HO06 Mapped Object 006
HO7 Mapped Object 007
HO8 Mapped Object 008 . The nymber of data §ets is c.:hangeable.
109 Mapped Object 009 No function Determlned by the (Specify the number in Sub index H00.)
mapping content
HOA Mapped Object 010
HOB Mapped Object 011
HOC Mapped Object 012
HOD Mapped Object 013
HOE Mapped Object 014
HOF Mapped Object 015

2.13.5 CoE object dictionary

Index Description Refer to page
H1000 to H1FFF CoE (CAN application protocol over EtherCAT) communication area page 215
H3000 to H5FFF Manufacturer specific area page 211
H6000 to HFFFF Profile area (CiA402 drive profile) page 202
@ Profile area (CiA402 drive profile)
Sub L .
Index . Name Description Read/write Data type
index
Error number
The error code of the latest fault that occurred after power-ON or an
inverter reset is returned.
When no fault occurs, no error is returned.
H603F HOO Error code When the fault history is cleared during occurrence of a fault, no error Read Unsigned16
(24639) is returned.
The upper eight bits are fixed to FF, and the lower eight bits represent
the error code. (HFFXX: "XX" represents the error code.)
(For details on error codes, refer to the list of fault displays in the
Instruction Manual (Maintenance).)
H6040 HO0O0 Controlword Refer to page 209 Read/write Unsigned16
(24640) page £09. 9
HE041 HO0O0 Statusword Refer to page 210 Read Unsigned16
(24641) page =715 9
Set speed (r/min) 2™
Set the set frequency in r/min.
He042 HOO0 vl target velocity Monitoring range: -32768 (H8000) to 32767 (H7F',:F) Read/write Integer16
(24642) When Pr.81 = "9999", the number of motor poles is regarded as 4.
Do not change the settings of this index and index H60FF at the same
time.
Output frequency (r/min)2
H6043 HOO vl velocity The putput frequency is read in r/min. Read Integer16
(24643) demand Monitoring range: -32768 (H8000) to 32767 (H7FFF)
When Pr.81 = "9999", the number of motor poles is regarded as 4.
Operation speed (r/min)2
H6044 HOO vl velocity actual | The .ope.;ratlon speed is read in r/min. Read Integer16
(24644) value Monitoring range: -32768 (H8000) to 32767 (H7FFF)
When Pr.81 = "9999", the number of motor poles is regarded as 4.
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Index ir?:gx Name Description Read/write Data type
— VI velocity min Minimum/maximum speed (r/min) — —
max amount
HO0O nghest sub- Maximum value of subindex: HO2 (fixed) Read Unsigned8
index supported
" : Minimum speed (r/min) 23
vl velocity min . .
H6046 HO1 y Set Pr.2 Minimum frequency in r/min. Read/write | Unsigned32
amount )
(24646) Setting range: 0 to 120 Hz
Maximum speed (r/min)23
. Set Pr.18 High speed maximum frequency in r/min.
HO02 ;L:gﬁ?ty max Setting range: 0 to 590 Hz Read/write | Unsigned32
Do not change the settings of this index and index H607F at the same
time.
- vl velocity Acceleration o .
acceleration vl velocity acceleration = Delta speed/Delta time
HO0O0 !—hghest sub- Maximum value of subindex: HO2 (fixed) Read Unsigned8
index supported
Reference speed (r/min) 23
HO1 Delta speed Set Pr.20 Acceleration/deceleration reference frequency in r/min. | Read/write | Unsigned32
H6048 Setting range: 1 to 590 Hz
(24648) Acceleration time (s)™
Set Pr.7 Acceleration time.
Setting range: 0 to 3600 s
HO2 | Delta time (Example: To accelerate to 1500 r/min for 3.7 seconds, set sub index | Read/write | Unsigned16
HO1 to 15000 r/min and set sub index HO2 to 37 seconds.)
Do not change the settings of this index and index H6083 at the same
time.
. vl velocity Deceleration . .
deceleration vl velocity deceleration = Delta speed/Delta time
HOO !—hghest sub- Maximum value of subindex: HO2 (fixed) Read Unsigned8
index supported
Reference speed (r/min)*z*3
HO1 Delta speed Set Pr.20 Acceleration/deceleration reference frequency in r/min. | Read/write | Unsigned32
H6049 Setting range: 1 to 590 Hz
(24649) Deceleration time (s)™
Set Pr.8 Deceleration time.
Setting range: 0 to 3600 s
HO2 | Delta time (Example: To decelerate from 1500 r/min for 3.7 seconds, setsub | Read/write | Unsigned16
index HO1 to 15000 r/min and set sub index HO2 to 37 seconds.)
Do not change the settings of this index and index H6084 at the same
time.
vl velocity quick .
— Quick stop — —
stop
Highest sub- . . . ) .
HO0O . Maximum value of subindex: HO2 (fixed) Read Unsigned8
index supported
Reference speed (r/min) 2
HB04A HO1 Delta speed Set Pr.20 Acceleration/deceleration reference frequency in r/min. | Read/write | Unsigned32
(24650) Setting range: 1 to 590 Hz
Deceleration time (s)
Set Pr.1103 Deceleration time at emergency stop.
HO02 Delta time Setting range: 0 to 3600 s Read/write Unsigned16
(Example: To decelerate from 1500 r/min for 3.7 seconds, set sub
index HO1 to 15000 r/min and set sub index HO2 to 37 seconds.)
HB05A i
« | HOO QUI.Ck stop Quick stop option code: HO002 (fixed) Read/write Integer16
(24666) option code
H6060 Modes of . - . ) .
(24672) HO0O0 operation Control mode: -1 (vendor specific operation mode) (fixed) Read/write Integer8
HB061 Modes of
(24673) HOO0 operation Current control mode: -1 (vendor specific operation mode) (fixed) Read Integer8
display
H6062 Positiondemand | Position command (pulse)
(24674) HoO value The position command before the electronic gear operation is read. Read Integer32
H6063 Position actual | Current position (pulse)
(24675) HoO internal value The current position after the electronic gear operation is read. Read Integers2

2. Ethernet Communication

2.13 EtherCAT

203




Index ir?:;)x Name Description Read/write Data type
H6064 Position actual | Current position (pulse)
(24676) HOO value The current position before the electronic gear operation is read. Read Integer32
. Droop pulse error judgment value (pulse)
?2?1%6;5;) H0O ;‘i’r:'gg"v'vng eIMOT 1 nitial value: 40000 (HOC40) Read/write | Unsigned32
Setting range: HO0000000 to HFFFFFFFF
HB0B6 | o |Followingerror | 0 buise error judgment time: HO000 (fixed) Read/write | Unsigned16
(24678) time out PP Juag ' 9
In-position judgment value (pulse)
H6067 - . Set the in-position width. . .
(24679) HOO0 Position window Initial value: 100 (H64) Read/write Unsigned32
Setting range: HO0000000 to HFFFFFFFF
H6068 Position window e L ) . .
(24680) HO0O0 time In-position judgment time: HO000 (fixed) Read/write Unsigned16
Target torque (%)
H6071 Set Pr.805 Torque command value (RAM).
(24689) HOO Target torque Setting range: 600% to 1400% Read/write Integer16
When the value is set in 0.1 increments, the first decimal place is
rounded off.
H6074 Torque demand value (%)
(24692) HOO Torque demand The torque command is read. Read Integer16
H6077 Torque actual Torque actual value (%)
(24695) HoO value The motor torque is read. Read Integer16
Target position (pulse)
Set the target position in the direct command mode.
H607A - Initial value: 0 .
(24608) |00 | Targetposition | g onge: 2147483647 to 2147483647 Read/write | Integer32
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
Direction of rotation: 0 or 128
HB07E . Bit0to 6: 0 . .
(24702) HOO Polarity Bit 7: Direction of rotation set by the controlword during position Read/write Unsignedd
control (0: Forward, 1: Reverse)
Maximum profile speed (r/min)2"3
" Set Pr.18 High speed maximum frequency in r/min.
H607F Max profile ) | . .
(24703) HO0O0 velocity Setting range: 0 to 590. Hz o . . Read/write Unsigned32
Do not change the settings of this index and index H6046, sub index
HO02 at the same time.
Profile speed (r/min)
Set the maximum speed in the direct command mode.
HB08T | 100 | Profile velocity | IMitial value: O Read/write | Unsigned32
(24705) Y | setting range: 0 to (120 x 590 Hz / Pr.81) 9
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
Acceleration time constant (ms)
<Position control>
Set the acceleration time in the direct command mode.
Initial value: 5000
Setting range: 10 to 360000
The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)
) (For the direct command mode, refer to the FR-E800 Instruction
H6083 Profile . . .
HOO0 . Manual (Function).) Read/write Unsigned32
(24707) acceleration o
<Other than position control>
Set Pr.7 Acceleration time in ms.
Setting range: 0 to 3600 s
The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded off
when Pr.21 ="1".
Do not change the settings of this index and index H6048, sub index
HO02 at the same time.
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Index

Sub
index

Name

Description

Read/write

Data type

H6084
(24708)

HOO

Profile
deceleration

Deceleration time constant (ms)

<Position control>

Set the deceleration time in the direct command mode.

Initial value: 5000

Setting range: 10 to 360000

The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)

(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)

<Other than position control>

Set Pr.8 Deceleration time in ms.

Setting range: 0 to 3600 s

The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded off
when Pr.21 ="1".

Do not change the settings of this index and index H6049, sub index
HO02 at the same time.

Read/write

Unsigned32

H6085
(24709)

HOO

Quick stop
deceleration

Deceleration time constant (QuickStop) (ms) ™

<Position control>

Set Pr.464 Digital position control sudden stop deceleration time
in ms.

Setting range: 0.01 to 360 s

The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)

<Other than position control>

Set Pr.1103 Deceleration time at emergency stop in ms.

Setting range: 0 to 3600 s

The last two digits are rounded off when Pr.21 Acceleration/
deceleration time increments = "0", and the last digit is rounded off
when Pr.21 ="1".

Read/write

Unsigned32

HB608F
(24719)

Positionencoder
resolution

Encoder resolution (machine side / motor side)

HOO

Highest sub-
index supported

Maximum value of subindex: HO2 (fixed)

Read

Unsigned8

HO1

Encoder
increments

Encoder resolution
Set Pr.369 Number of encoder pulses.
Setting range: 2 to 4096

Read/write

Unsigned32

HO02

Motor
revolutions

Motor speed (rev): HO0000001 (fixed)

Read/write

Unsigned32

H6091
(24721)

Gear ratio

Gear ratio

HOO

Highest sub-
index supported

Maximum value of subindex: HO2 (fixed)

Read

Unsigned8

HO1

Motor
revolutions

Motor shaft revolutions

Set Pr.420 Command pulse scaling factor numerator (electronic
gear numerator).
Setting range: 1 to 32767

Read/write

Unsigned32

HO02

Shaft revolutions

Drive shaft revolutions ™

Set Pr.421 Command pulse multiplication denominator
(electronic gear denominator).

Setting range: 1 to 32767

Read/write

Unsigned32

H6098
(24728)

HOO

Homing method

Home position return method

Set the home position return method in the direct command mode.®
(For the direct command mode and the home position return method,
refer to the FR-E800 Instruction Manual (Function).)

Read/write

Integer8

H6099
(24729)

Homing speeds

Home position return speed

HOO

Highest sub-
index supported

Maximum value of subindex: H02 (fixed)

Read

Unsigned8

HO1

Speed during
search for switch

Motor speed during home position returning (r/min)

Set the home position return speed in the direct command mode.
Initial value: 120 x 2 Hz / Pr.81

Setting range: 0 to (120 x 400 Hz / Pr.81)

(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)

Read/write

Unsigned32

HO02

Speed during
search for zero

H00000000 (fixed)

Read/write

Unsigned32
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Index ir?:;)x Name Description Read/write Data type
Home position return acceleration/deceleration time (ms)
Set the home position return acceleration/deceleration time in the
direct command mode.
. Initial value: 5000
?2?1(;9:’;?)) HO0O0 :c?cn(;:zgation Setting range: 10 to 360000 Read/write Unsigned32
The last digit is rounded off. (For example, 1358 ms becomes 1350
ms.)
(For the direct command mode, refer to the FR-E800 Instruction
Manual (Function).)
H60F4 Following error | Droop pulse (pulse)
(24820) HOO actual value The droop pulse before the electronic gear operation is read. Read Integer32
iee *2
HBOFA HO0O0 Control effort Spegd command after p03|t.|on loop Read Integer32
(24826) The ideal speed command is read.
H60FC Positiondemand | Position command (pulse)
(24828) Hoo internal value The position command after the electronic gear operation is read. Read Integers2
Set speed (r/min) 24
Set the set frequency in r/min.
Monitoring range: -32768 (H8000) to 32767 (H7FFF)
HE60FF HOO Target velocity When .I'-"r.81 ="9999", the numbgr of motor pole§ isregarded as 4. | pooq/write Integer32
(24831) For writing the value after the unit switchover using Pr.53, the lower
24 bits of the data are valid and the upper 8 bits are ignored.
Do not change the settings of this index and index H6042 at the same
time.
H6502 HOO Supported drive | Supported control mode: HO0010000 (vendor specific operation Read Unsigned32
(25858) modes mode)
Device type
Bit 0 to 15 Device Profile Number: H0192
H67FF Single device (402: Drive Profile) :
(26623)1 HoO type Bit 16 to 23 Additional Information (Type): HO1 (Frequency Converter: Read Unsigned32
inverter)
Bit 24 to 31 Additional Information (mode bits): HOO
*1  Not available for PDO communication.
*2  The value is displayed and set in r/min regardless of the settings in Pr.53.
The frequency is converted to the rotation speed for reading, and the setting value is converted to the frequency for writing.
*3  When parameter write is performed, data are written to RAM for PDO communication. Writing to EEPROM or RAM is selected according to the
setting in Pr.342 Communication EEPROM write selection for SDO communication.
*4  Writing is not restricted by the Pr.18 and Pr.2 settings.
*5  The following table shows home position return methods corresponding to the Index H6098 setting values.
H6098 setting Home position return method
-3 Data set type
-4 Stopper type (home position return direction: position pulse increasing direction)
-5 (initial value) Ignoring the home position (servo ON position as the home position)
-7 Count type with front end reference (home position return direction: position pulse increasing direction)
-36 Stopper type (home position return direction: position pulse decreasing direction)
-39 Count type with front end reference (home position return direction: position pulse decreasing direction)
-65 Stopper type (home position return direction: start command direction)
-66 Count type with front end reference (home position return direction: start command direction)

«“® NOTE

* The command interface in the Network operation mode is determined by the Pr.550 NET mode operation command source
selection setting. (Refer to the FR-E800 Instruction Manual (Function).)
* When the data is read, the value is displayed with a sign regardless of the Pr.290 Monitor negative output selection setting.
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B Power drive system (PDS) state transition

After PDO communication is established (ESM: Operational state), the master controls the operating status by sending a
command using the controlword. When the "Not ready to switch on" state immediately after a power-ON or inverter reset
transits to the "Operation enabled" state, the inverter is ready for operation. Writing to controlword using SDO communication
will not be reflected.

» Definition
Start
0
r-- - - - - - - - --r- - - - -=-=-= A
| |
| Not ready to |
| switch on I
| |
I I 15
| ! Fault
| |
| |
| |
| | Fault reaction
1 | active
| |
9
| |
| |
| |
| |
| |
| Quick stop Operation  |— I
| active enabled I |
| |
L e o e e e e e e e e e e e e — - -
Inverter operation !
Name Status — = —
Position control | Other than position control
Not ready to switch on During stop (initialization in Output shutoff (RY signal OFF)
progress)
Switch on disabled During stop (initial status) Output shutoff (RY signal OFF)
Ready to switch on During stop (ready) Output shutoff (RY signal OFF)
Switched on During stop (standby) Output shutoff canceled (RY signal ON)?
« Enable operation command received
(Same operation as when the start
. . ) ) 3
Operation enabled During operation (enabled) S@me operation as in servo-ON (LX cqmmand IS tu.rned ON™)
signal ON) status « Disable operation command
received (Same operation as when
the start command is turned OFF)
Sudden stop function activated (same | Emergency stop function activated
Quick stop active During emergency stop operation as when the X87 signal is (same operation as when the X92
turned ON (normally input)) signal is turned ON)
Fault reaction active Fault detection enabled — (State transition to "Fault")
Fault Active fault situation Output shutoff (RY signal OFF)

*1  During EtherCAT communication, the servo ON/OFF status or the start command is controlled by the PDS state transition.
*2  When the output is shut off by the MRS signal or other signal, the RY signal remains OFF.
*3  The start command direction depends on the sign of the value of vl target velocity (H6042) or Target velocity (H60FF).

«*® NOTE

» When all the following conditions are satisfied, the control using the controlword and the state transition is enabled.

* NET operation mode
* The Ethernet connector is the command interface enabled in the NET operation mode (Pr.550).
* Pr.338 Communication operation command source = "0"

» The main circuit capacitor's life cannot be measured when the control using the controlword is enabled. (For the measurement
of the main circuit capacitor's life, refer to the Instruction Manual (Function).)
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« Transition No.

Transition No. Controlword Other than controlword
0 — Power-ON, inverter reset
1 — Automatic transition after initialization
2 Shutdown command —
3 Switch on command —
4 Enable operation command (transition .
disabled when the RY signal is OFF)
Disable operation command”’!
5 Transition after the inverter is stopped Transition enabled when the RY signal turns
(transition disabled during DC injection brake OFF"
operation or pre-excitation)
6 Shutdown command —
7 Disable voltage or Quick stop command "3
8 Shutdown command’”’ —
9 Disable voltage command’”! 3
10 Disable voltage or Quick stop command "3
11 Quick stop command 2 —
Automatic transition after an emergency stop*3
« Position control
Automatic transition after the PBSY signal
i * turns OFF
12 Disable voltage command " i
9 « Other than position control
Automatic transition after the inverter is
stopped (transition disabled during DC
injection brake operation or pre-excitation)
13 — Fault detected
14 — Automatic transition”
15 Fault reset command from the master .
The protective function is reset.
*1  The servo ON (LX signal ON) state (during position control) or the start command ON state (during control other than position control) that is
activated by inputting the command will be canceled.
*2  When the command is not used and the X87 or X92 signal is assigned for an emergency stop, transition to the "Quick stop active" state is disabled.
*3  When any one of the following conditions is not satisfied, transition to the "Switch on disabled" state will occur.
NET operation mode
The Ethernet connector is the command interface enabled in the NET operation mode (Pr.550).
Pr.338 Communication operation command source ="0"
*4

E.16 to E.20, E.PE6, E.PE2, E.CPU, E.SAF, E.CMB, E.1, E.5 to E.7, and E.13 are not reset. In this case, take an appropriate corrective action
first, and reset them by power reset or inverter reset.
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H Controlword (H6040)

* Position control

After home position return is completed and bit 4 is changed from 1 to 0, positioning operation starts. However, bit 4 operation

is not required when the home position return method is ignoring the home position (servo ON position as the home position),

or the roll feed mode, current position retention function, or JOG operation is used.

Bit Name Home position return | Positioning
0 switch on (so)
1 enable voltage (ev)
- Refer to page 209.
2 quick stop (gs)
3 enable operation (eo)
Home position return starts when the bit is
HOS (oms) changed from 0 to 11 .
4 0: Do not start homlng procedure
1: Start or continue homing procedure
new set-point (oms) . Position data is obtained and positioning starts
when the bit is changed from 0 to 1.
5 Not used
6 abs/rel (oms) — (1) ﬁl;fglmuteenfa(?sitioh_command
: position command
7 fault reset (fr) Refer to page 209.
8to 15 Not used

*1  To perform home position return again, change the "Switched on" state to the "Operation enabled" state once. (Refer to page 211.)

» Other than position control

Bit Name

Speed control and torque control

switch on (so)

enable voltage (ev)

quick stop (gs)

Refer to page 209.

enable operation (eo)

Not used

N|(h|WIN—~|O

fault reset (fr)

| Refer to page 209.

8to 15 Not used

¢ Transition command

Command

Bit 7 Bit 3 Bit 2

Bit 1 Bit 0

fr eo qs

ev so

Shutdown

Switch on

o
-

Disable voltage

Quick stop

Disable operation

Enable operation

o
alalo

alalalolala

Fault reset

o|o|o|o|o|o|o
I

to 1 — —

—: Not used

State transition shown in the following table is also available.

Current state

Command

State after transition

Switch on disabled

Switch on Switched on

Switch on disabled

Enable operation

Operation enabled

Ready to switch on

Enable operation

Operation enabled
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» Status during emergency drive operation

Emergency drive operating status State after transition
Dgrlng commercial power supply operation during emergency Switch on disabled
drive
When a critical fault occurs Fault reaction active to Fault
Others Operation enabled

M Statusword (H6041)

» Position control
After home position return is completed and bit 4 of controlword is changed from 1 to 0, positioning operation starts. However,
bit 4 operation is not required when the home position return method is ignoring the home position (servo ON position as the
home position), or the roll feed mode, current position retention function, or JOG operation is used.

Bit Name Home position return | Positioning
0 ready to switch on (rtso)
1 switched on (so)
- Refer to page 211.
2 operation enabled (oe)
3 Fault (f)
4 Not used
5 uick stop (gs
d - P (.q ) Refer to page 211.
6 switch on disabled (sod)
7 waning (w) 0: Without warning or alarm
9 1: With warning or alarm
8 Not used
9 remote (rm) 0: Control using the controlword disabled
1: Control using the controlword enabled””
» Without home position return failure (ZA
signal OFF)
0: PBSY signal ON
h - 1: PBSY signal OFF .
m (tr) » With home position return failure (ZA signal
ON)
0: Ideal speed command other than 0
10 1: Ideal speed command 0
0: Target position not reached
1: Target position reached
The bit is changed to 1 when the difference
. (absolute value) of the target position (H607A)
target reached (ir) and the position actual value (H6064) is equal
to or less than the position window (H6067)
setting for the time set in the position window
time (H6068).
11 internal limit active 0: Forward or reverse stroke end not reached (LP signal OFF)
1: Forward or reverse stroke end reached (LP signal ON)
0: Home position return not completed (ZP
*o signal OFF) .
12 hm (oms) 1: Home position return completed (ZP signal
ON)
0: Without home position return failure (ZA
*o signal OFF)
hm (oms) 1: With home position return failure (ZA signal
ON)
0: No following error
13 1: Following error
The bit is changed to 1 when the difference
Following error (oms) . (absolute value) of the position demand value
9 (H6062) and the position actual value (H6064)
exceeds the following error window (H6065)
setting for the time set in the following error
time out (H6066).
14,15 Not used
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*1  When all the following conditions are satisfied, the control using the controlword and the state transition is enabled.
NET operation mode
The Ethernet connector is the command interface enabled in the NET operation mode (Pr.550).
Pr.338 Communication operation command source = "0"

*2  Combination of hm (bit 10, 12, and 13)

Bit 13 Bit 12 Bit 10 Description
0 0 0 During home position return operation
0 0 1 Before home position return
0 1 1 Home position return completed normally
1 0 1 A home position return failure occurs and the ideal speed command is 0.

» Other than position control

Bit Name Speed control and torque control

0 ready to switch on (rtso)
1 switched on (so)

- Refer to page 211.
2 operation enabled (oe)
3 Fault (f)
4 Not used
5 uick stop (gs

d - P (.q ) Refer to page 211.

6 switch on disabled (sod)
7 warning (w) 0: Without warning or alarm

9 1: With warning or alarm
8 Not used

0: Control using the controlword disabled

9 remote (rm)

1: Control using the controlword enabled””

10to 15 Not used

*1 When all the following conditions are satisfied, the control using the controlword and the state transition is enabled.
NET operation mode
The Ethernet connector is the command interface enabled in the NET operation mode (Pr.550).
Pr.338 Communication operation command source = "0"

« Transition status

Bit 6 Bit 5 Bit 3 Bit 2 Bit 1 Bit 0
Status
sod qs f oe so rtso
Not ready to switch on 0 — 0 0 0 0
Switch on disabled 1 — 0 0 0 0
Ready to switch on 0 1 0 0 0 1
Switched on 0 1 0 0 1 1
Operation enabled 0 1 0 1 1 1
Quick stop active 0 0 0 1 1 1
Fault reaction active 0 — 1 1 1 1
Fault 0 — 1 0 0 0
—: Not used

¥ Manufacturer specific area

M Inverter parameters

Index Sub index Name Remarks Read/write Size
Parameter #nnnn
12288 to 13787 (nnnn: inverter The inverter parameter number (decimal) + . .
(H3000 to H35DB) | 10010 HO2 | o ameter number | 12288 (H3000) is the index number. Read/write | 16 bits
(decimal))
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» Calibration parameter

Index Sub index Name Description Read/write Size

HOO0 Highest sub-index supported — Read 8 bits
13188 (H3384) HO1 Data CO0 (Pr.900) Read/write 16 bits
HO02 Sub Data — Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13189 (H3385) HO1 Data C1 (Pr.901) Read/write 16 bits
HO02 Sub Data — Read/write 16 bits

HOO Highest sub-index supported — Read 8 bits
13190 (H3386) HO1 Data C2 (Pr.902) Read/write 16 bits
HO02 Sub Data C3 (Pr.902) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13191 (H3387) HO1 Data 125 (Pr.903) Read/write 16 bits
HO02 Sub Data C4 (Pr.903) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13192 (H3388) HO1 Data C5 (Pr.904) Read/write 16 bits
HO02 Sub Data C6 (Pr.904) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13193 (H3389) HO1 Data 126 (Pr.905) Read/write 16 bits
HO02 Sub Data C7 (Pr.905) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13205 (H3395) " HO1 Data C12 (Pr.917) Read/write 16 bits
HO02 Sub Data C13 (Pr.917) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13206 (H3396) " HO1 Data C14 (Pr.918) Read/write 16 bits
HO02 Sub Data C15 (Pr.918) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13207 (H3397)" HO1 Data C16 (Pr.919) Read/write 16 bits
HO02 Sub Data C17 (Pr.919) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13208 (H3398) " HO1 Data C18 (Pr.920) Read/write 16 bits
HO02 Sub Data C19 (Pr.920) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13220 (H33A4) HO1 Data C38 (Pr.932) Read/write 16 bits
HO02 Sub Data C39 (Pr.932) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13221 (H33A5) HO1 Data C40 (Pr.933) Read/write 16 bits
HO02 Sub Data C41 (Pr.933) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13222 (H33A6) HO1 Data C42 (Pr.934) Read/write 16 bits
HO02 Sub Data C43 (Pr.934) Read/write 16 bits

HOO0 Highest sub-index supported — Read 8 bits
13223 (H33A7) HO1 Data C44 (Pr.935) Read/write 16 bits
HO02 Sub Data C45 (Pr.935) Read/write 16 bits

*1  Available only when the FR-E8AXY is installed.

For the numbers and names of inverter parameters, refer to the parameter list of the Instruction Manual (Function).

«“® NOTE

» Set 65520 (HFFFO0) as a parameter value "8888" and 65535 (HFFFF) as "9999".

* When parameter write is performed, data are written to RAM for PDO communication. Writing to EEPROM or RAM is selected

according to the setting in Pr.342 Communication EEPROM write selection for SDO communication.
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B Monitor data

Index Sub index Name Remarks Read/write Size
16384 to 16483 100 mﬁgﬁ?::;ioﬁ”:o”d”e The monitor code (decimal) + 16384 (H4000) s | 16 bits
(H4000 to H4063) (decin—1al)) the index number.

For details of the monitor codes and monitor items, refer to the description of Pr.52 in the Instruction Manual (Function).

«*® NOTE

» Display of negative numbers during monitoring set in Pr.290 Monitor negative output selection is disabled.

» The display can be changed from the frequency to rotations per minute (machine speed) using Pr.53. When the machine

speed is displayed, the value is incremented by one.
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M Inverter control parameter

Index i:::x Name Remarks :i?t:l Size
20482 (H5002)"" | HOO | Inverter reset The read value is fxed 10 HO000 o | 16018
2008345003 |H00 | Paaetr o
20484 (H5004)"" | HOO | All parameter clear Toe read value Is e 0 10000 oo | 1801

1 o Set H5A96 for the written value. Read/ .
20486 (H5006) HoO Parameter clear The read value is fixed to HO000 write 16 bits
- 2 Set HAA99 for the written value. Read/ .
20487 (H5007) Hoo All parameter clear The read value is fixed to HO000 write 16 bits
Inverter status / control input command
20488 (H5008)  |HOO | oy P Refer to page 215. \;vaifs/ 16 bits
. 3 Read/ .
20489 (H5009) | HOO Inverter status / control input command ° | Refer to page 215. wite | 16 bits
20981 (H51F5)  |HOO | Fault record 1 5‘:?:’ 16 bits
20982 (H51F6) | HOO Fault record 2 Being 2 bytes in length, the data is stored as | Read | 16 bits
20983 (H51F7) HOO Fault record 3 "HOOoo". Refer to the lowest 1 byte for the Read 16 bits
20984 (H51F8) HOO Fault record 4 error code. (For details on error codes, referto | Read 16 bits
20985 (H51F9) |HOO | Fault record 5 ch:r:'j;"(f,\;z‘r']ttgr'fapr:iS )'” the Instruction Read |16 bits
20986 (H51FA) HOO0 Fault record 6 Performing write using 20981 (H51F5) batch- Read 16 bits
20987 (H51FB) HOO Fault record 7 clears the fault history. Read 16 bits
20988 (H51FC) HOO0 Fault record 8 Set any value as data. Read 16 bits
20989 (H51FD) HOO0 Fault record 9 Read 16 bits
20990 (H51FE) HOO Fault record 10 Read 16 bits
20992 (H5200) HOO0 Safety input status Refer to page 215. Read 16 bits
- RxPDO Parameter Mapping PDO mapping object for H1600 — —
HO00 Highest sub-index supported For writing using PDO communication, the Read |8 bits
HO1 Index: Pr.1320, Sub index: Pr.1389 (low) | values corresponding to the objects selected |Reaq |32 bits
HO2 | Index: Pr.1321, Sub index: Pr.1389 (high) :srur;gglzr.;rzzxrtig;r.1329 andPr1389to o i 32 bits
HO3 Index: Pr.1322, Sub index: Pr.1390 (low) |gq, reading using SDO communication, the Read 32 bits
24574 (HSFFE) HO04 Index: Pr.1323, Sub index: Pr.1390 (high) | values in the same format as mapping object | Read 32 bits
HO05 Index: Pr.1324, Sub index: Pr.1391 (low) |are read. Read 32 bits
HO6 | Index: Pr.1325, Sub index: Pr.1391 (high) S!I ;fi t°1 2128'”3_9); Read |32 bits
- - - it 8 to 15: Subindex -
HO7 Index: Pr.1326, Sub !ndex. Pr.1392 (Io.w) Bit 0 to 7: Object size (bit) Read 32 b!ts
HO08 Index: Pr.1327, Sub index: Pr.1392 (high) Sub index HO1: H60420020 (initial value) Read 32 bits
HO09 Index: Pr.1328, Sub index: Pr.1393 (low) | Sub index H02 to HOA: H00000020 (initial Read 32 bits
HOA Index: Pr.1329, Sub index: Pr.1393 (high) | value) Read |32 bits
- TxPDO Parameter Mapping — —
HOO0 Highest sub-index supported Read 8 bits
HO1 Index: Pr.1330, Sub index: Pr.1394 (low) | PDO mapping object for H1A00 Read 32 bits
HO02 Index: Pr.1331, Sub index: Pr.1394 (high) | For reading using PDO communication, the |Read |32 bits
HO3 | Index: Pr.1332, Sub index: Pr.1395 (low) | values corresponding to the objects selected [Reaq |32 bits
HO4 | Index: Pr.1333, Sub index: Pr.1395 (high) :Sr':gg':';f:’e;‘; Pri343and Pri394to o (32 bits
HO5 Index: Pr.1334, Sub index: Pr.1396 (low) |gq, reading using SDO communication, the Read 32 bits
24575 (H5FFF) HO6 Index: Pr.1335, Sub index: Pr.1396 (high) | values in the same format as mapping object | Read | 32 bits
HO7 Index: Pr.1336, Sub index: Pr.1397 (low) |are read. Read 32 bits
HO8 | Index: Pr.1337, Sub index: Pr.1397 (high) S!I ;fi t°1 2128'”3_9); Read |32 bits
- - - it 8 to 15: Subindex -
HO9 Index: Pr.1338, Sub !ndex. Pr.1398 (Io.w) Bit 0 to 7: Object size (bit) Read 32 b!ts
HOA Index: Pr.1339, Sub index: Pr.1398 (high) Sub index HO1: H60430020 (initial value) Read 32 bits
HOB Index: Pr.1340, Sub index: 0x00 Sub index HO2 to HOE: HO0000020 (initial Read 32 bits
HOC Index: Pr.1341, Sub index: 0x00 value) Read 32 bits
HOD Index: Pr.1342, Sub index: 0x00 Read 32 bits
HOE Index: Pr.1343, Sub index: 0x00 Read 32 bits

*1  Not available for PDO communication.
*2  Settings in the communication parameters are not cleared.
*3 The data is written as a control input command for writing.

The data is read as the inverter status for reading.

21 4 2. Ethernet Communication
2.13 EtherCAT




 Inverter status / control input command, and inverter status / control input command (extended)

Inverter status / control input command Inverter status / control input command (extended)
Bit Definition Bit Definition
Control input command Inverter status Control input command Inverter status

0 — RUN (Inverter running) 0 NET X1 (—) NET Y1 (0)2
1 — During forward rotation 1 NET X2 (_)*1 NET Y2 (O)*2
2 — During reverse rotation 2 NET X3 (_)*1 NET Y3 (O)*2

RH (High-speed operation - v
3 o Up to frequency 3 NET X4 (—) NET Y4 (0)

command)

RM (Middle-speed operation ) R
4 1 Overload warning 4 NET X5 (—)"' 0

command)

RL (Low-speed operation
5 1 0 5 — 0

command)

) . FU (Output frequency
6 JOG operation selection 2 Lo 6 — 0
detection)

7 Second function selection ABC (Fault)*z 7 — 0
8 Terminal 4 input selection ABC2 (o)*2 8 — 0
9 — Safety monitor output 2 9 — 0
10 MRS (Output stop)”! 0 10 — 0
11 — 0 11 — 0
12 |RES ()" 0 12 |— 0
13 — 0 13 — 0
14 — 0 14 — 0
15 — Fault occurrence 15 — 0

*1  The signal within parentheses ( ) is the initial status. The function changes depending on the setting of Pr.180 to Pr.189 (Input terminal function

selection).

For details, refer to the description of Pr.180 to Pr.189 (Input terminal function selection) in the Instruction Manual (Function).
The signals assigned to the input terminals may be valid or invalid in the NET operation mode. (Refer to the Instruction Manual (Function).)

*2  The signal within parentheses ( ) is assigned in the initial status. The function changes depending on the setting of Pr.190 to Pr.197 (Output
terminal function selection).
For details, refer to the description of Pr.190 to Pr.197 (Output terminal function selection) in the Instruction Manual (Function).

» Safety input status

Bit Definition
0 0: Terminal S1 ON
1: Terminal S1 OFF (output shutoff)
1 0: Terminal S2 ON
1: Terminal S2 OFF (output shutoff)
2to
15 0

€ CoE communication area

Index |Sub index Name Description Read/write Size
Applicable profile information
Bit 0 to 15 Device Profile Number: H0192
. (402: CiA402) .
H1000  1HOO Device Type Bit 16 to 23 Additional Information (Type): HO1 Read 32 bits
(Frequency Converter: inverter)
Bit 24 to 31: HOO
Error occurrence status
. Bit 0: .
H1001 HOO0 Error Register 1: With error, 0: No error Read 8 bits
Bit 1 to 7: Fixed to O
H1008 | HOO Manufacturer Device Inverter model: FR-E800-E Read —
Name
H1009 HOO0 Man}Jfacturer Hardware Hardware version Read —
version
H100A | HOO Manufacturer Software | o 6are version Read —
version
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Index | Sub index Name Description Read/write Size
— Identity Object — — —
HOO0 Highest sub-index Maximum value of subindex: HO4 Read 8 bits

supported
H1018 HO1 Vendor ID Vendor ID: HOO000A1E Read 32 bits
HO02 Product Code Product code: H02000301 Read 32 bits
HO3 Revision Number Revision number Read 32 bits
HO4 Serial Number Serial number Read 32 bits
— 1st receive PDO mapping | — — —
HOO Highest sub-index Maximum value of subindex: HOB (11) (fixed) Read 8 bits
supported
HO1 Mapped Object 001 Read 32 bits
H02 Mapped Object 002 Read 32 bits
HO3 Mapped Object 003 Read 32 bits
HO04 Mapped Object 004 Objects mapped using inverter parameters Read 32 bits
H1600 HO5 Mapped Object 005 Bit 16 to 31: Index Read 32 bits
HO6 Mapped Object 006 g:t g IZ ;503;':’;?‘:?2’; (oit) Read 32 bits
Ho7 Mapped Object 007 Sub index HO1: H60400010 (controlword) (fixed) Read 32 bits
H08 Mapped Object 008 Sub index HO2 to HOB: H5FFE0120 to HSFFEOAZ20 (fixed) | Read 32 bits
HO9 Mapped Object 009 Read 32 bits
HOA Mapped Object 010 Read 32 bits
HOB Mapped Object 011 Read 32 bits
. 33rd receive PDO . . .
mapping
Highest sub-index Max‘imum value of subindex . .
HOO0 supported S(_at_tlng range: HOO to HOB Read/write™! | 8 bits
Initial value: HO2
HO1 Mapped Object 001 Read/write™! | 32 bits
H02 Mapped Object 002 Read/write™! | 32 bits
HO3 Mapped Object 003 Objects mapped using SDO communication Read/write™" | 32 bits
H1620 Ho4 Mapped Object 004 Bit 16 to 31: Index Read/write"! | 32 bits
HO5 Mapped Object 005 g:: g Ig ;50?:5;?22’; (o1t Read/write’! | 32 bits
HO6 Mapped Object 006 Sub index HO1: H60400010 (controlword) (fixed) Read/write™? | 32 bits
HOT [ Mapped Object 007 | oo o h0B: HO000000O (i vlue) Reacrt”" |32 bt
H08 Mapped Object 008 Except for SDO Complete Access, to write data in Sub Read/write™! | 32 bits
HO9 Mapped Object 009 index HO1 to HOB, set "0" in Sub index HOO first. Read/write’! | 32 bits
HOA Mapped Object 010 Read/write™! | 32 bits
HOB Mapped Object 011 Read/write™! | 32 bits
— 1st transmit PDO mapping | — — —
HO0O0 Highest sub-index Maximum value of subindex: HOF (15) (fixed) Read 8 bits
supported
HO1 Mapped Object 001 Read 32 bits
HO02 Mapped Object 002 Read 32 bits
HO3 Mapped Object 003 Read 32 bits
HO4 Mapped Object 004 Read 32 bits
HO5 Mapped Object 005 Read 32 bits
H06 Mapped Object 006 Objects mapped using inverter parameters Read 32 bits
H1AQ0 o7 Mapped Object 007 Bit 16 to 31: Index Read 32 bits
Ho8 Mapped Object 008 g:t g Ig ;%i:’:(‘;:i’; i) Read 32 bits
HO9 Mapped Object 009 Sub index HO1: H60410010 (statusword) (fixed) Read 32 bits
HOA Mapped Object 010 Sub index HO2 to HOF: H5FFF0120 to H5FFFOEZ20 (fixed) | Read 32 bits
HOB Mapped Object 011 Read 32 bits
HOC Mapped Object 012 Read 32 bits
HOD Mapped Object 013 Read 32 bits
HOE Mapped Object 014 Read 32 bits
HOF Mapped Object 015 Read 32 bits
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Index |Sub index Name Description Read/write Size
. 33rd transmit PDO . . .
mapping
Highest sub-index Maximum value of subindex
HoO sug orted Setting range: HOO to HOF Read/write™! | 8 bits
i Initial value: H02
HO1 Mapped Object 001 Read/write™? | 32 bits
HO02 Mapped Object 002 Read/write™? | 32 bits
HO3 Mapped Object 003 Read/write™! | 32 bits
HO4 Mapped Object 004 Read/write™! | 32 bits
HO5 Mapped Object 005 Objects mapped using SDO communication Read/write™ | 32 bits
H1A20 HO6 Mapped Object 006 Bit 16 to 31: Index Read/write”! | 32 bits
Bit 8 to 15: Subindex
: 1 -
HO7 Mapped Object 007 Bit 0 to 7: Obiject size (bit) Read/write ' | 32 bits
HO08 Mapped Object 008 Sub index HO1: H60410010 (statusword) (fixed) Read/write™! | 32 bits
: Sub index H02: H60430010 (initial value) ) .
HO09 Mapped Object 009 32 bits
ppec =) Sub index HO3 to HOF: HO0000000 (initial value) Read/write !
HOA Mapped Object 010 Except for SDO Complete Access, to write data in Sub Read/write”! | 32 bits
HoB Mapped Object 011 index HO1 to HOF, set "0" in Sub index HOO first. Read/write”! | 32 bits
HOC Mapped Object 012 Read/write™! | 32 bits
HOD Mapped Object 013 Read/write™! | 32 bits
HOE Mapped Object 014 Read/write™! | 32 bits
HOF Mapped Object 015 Read/write! | 32 bits
. Sync Manager . . .
Communication Type
HOO Highest sub-index Maximum value of subindex: HO4 Read 8 bits
supported
H1C00 HO1 Sync Manager 0 Mailbox in (master to inverter) Read 8 bits
HO02 Sync Manager 1 Mailbox out (inverter to master) Read 8 bits
HO3 Sync Manager 2 PDO output (master to inverter) Read 8 bits
HO04 Sync Manager 3 PDO input (inverter to master) Read 8 bits
. Sync Manager RxPDO o o .
Assign
Highest sub-index Maximum value of subindex
HO00 9 Setting range: HOO and HO1 Read/write™! | 8 bits
supported Initial value: HO1
H1C12 .
PDO mapping object assigned to sync manager 2 (RxPDO)
Setting range: H1600 and H1620
HO1 assigned RxPDO 001 Initial value: H1600 Read/write™! | 16 bits
Except for SDO Complete Access, to write data in Sub
index HO1, set "0" in Sub index HOO first.
. Sync Manager TxPDO . . .
Assign
Highest sub-index Maximum value of subindex
H0O 9 Setting range: HO0 and HO1 Read/write™! | 8 bits
supported o ’
H1C13 Initial value: HO1
PDO mapping object assigned to sync manager 3 (TxPDO)
Setting range: H1A00 and H1A20
HO1 assigned TxPDO 001 Initial value: H1A00 Read/write™? | 16 bits
Except for SDO Complete Access, to write data in Sub
index HO1, set "0" in Sub index HOO first.
. Sync Manager 2 . . .
Synchronization
HOO Highest sub-index Maximum value of subindex: H04 Read 8 bits
H1C32 supported
L Synchronization mode .
HO1 Synchronization Type H0000: Free-Run Read 16 bits
Synchronization Types Supported synchronization mode .
Ho4 supported HO0001: Free-Run is supported. Read 16 bits
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Index Sub index Name Description Read/write Size

. Sync Manager 3 . . .
Synchronization

HOO Highest sub-index Maximum value of subindex: H04 Read 8 bits
supported

H1C33 Synchronization mode

HO1 Synchronization Type H0000: Free-Run Read 16 bits
Synchronization Types Supported synchronization mode .

Ho4 supported HO0001: Free-Run is supported. Read 16 bits

*1  Writing is enabled only in the Pre-Operational state.

2.13.6 Operation at fault occurrence
# Signal loss detection function

» Signal loss detection is enabled according to the setting in Pr.1431 Ethernet signal loss detection function selection.
The FR-E800-EPC manufactured in August 2024 or earlier does not support Pr.1457 Extended setting for Ethernet
signal loss detection function selection. The operation is the same as the one performed when Pr.1457 ="9999". (Refer

to page 227.)

& EtherCAT communication fault

» The following table shows operations when a fault is detected during EtherCAT communication.

Fault type

Possible cause

Inverter operation

Status transition fault

master).

The EtherCAT state is not the one requested by the master
or the change to the EtherCAT state requested by the
master is disabled (for example, after restarting of the

Sync manager (SM) change fault

Incorrect setting of SM (for example, SM is disabled).

PDO communication timeout

Watchdog timeout (due to signal loss, master output not
updated, restarting of the master, or other reasons).

The inverter sends the error
information to the master and changes
the EtherCAT state. When the status is
transited from Operational to the state
other than Operational during inverter
operation, the operation is performed
according to the setting in Pr.502 Stop
mode selection at communication
error. (Refer to page 282.)

* Watchdog timer

Monitor item

Reset trigger

Overflow time (timeout period)

Process data

Sync Manager 2

100 ms (initial value)

€ Parameter storage device fault (control circuit board)

» If an error occurs in access to SlI (Slave Information Interface) after the firmware update, E.PE occurs. Perform an inverter

reset in that case.

2.13.7 Programming example

The following explains a programming example using engineering software.

€ Forward rotation at 1500 r/min using PDO communication

* Network setting and device examples

Local variable name Data type Comment
EO001_Output_enable BOOL Inverter 1_Output_enable
EO001_Input_enable BOOL Inverter 1_Input_enable
E001_Rotation BOOL Inverter 1_Rotation
Global variable name PDO mapping Remarks
E001_Controlword Controlword
E001_rPDO2 vl target velocity Pr.1320 User Defined Cyclic Communication Input 1 Mapping
EO001_Statusword Statusword
E001_tPDO2 vl velocity demand

Pr.1330 User Defined Cyclic Communication Output 1 Mapping

» Setting the start command and the speed command

21 8 2. Ethernet Communication

2.13 EtherCAT




When the PDO communication is established, E001_Output_enable and EO01_Input_enable turn ON.
The inverter transfers to "Switched on" state by the PDS state transition.

Set the speed command to 1500 r/min (when Pr.81 Number of motor poles is set to 4 poles (initial value)).
Speed command: vl target velocity (H6042) = 1500 r/min

Turning ON E001_Rotation turns ON Enable operation to start forward rotation at 1500 r/min.
Turning OFF E001_Rotation stops operation.
Set a negative value for vl target velocity for reverse rotation.

Inverter 1

established*1 Inverter 1 error*1 E001_Output_enable
0 {1 +F O
Inverter 1_Output_enable
Input data invalid*1 E001_Input_enable
Pa M)
AT N\
Inverter 1_Input_enable
Switch on disabled Shutdown
EO001_Input_enable E001_Output_enable = MOVE
1 { | { | EN EN ENO
Inverter 1_Input_ Inverter 1_Output_ uint#16#240—In1 UINT#16#6 —{In  Out —E001_Controlword
enable enable

E001_Statusword —{In2

Ready to switch on Switch on
= MOVE
EN EN ENO
uint#16#221—In1 UINT#16#7 —{In  Out —EO001_Controlword
E001_Statusword —{In2
MOVE
EN ENO

Operation enabled
= E001_Rotation DINT#10#1500 —

EN 4
uint#16#227 — In1 Inverter 1_Forward_rotation

n  Out —E001_rPDO2

EO001_Statusword —In2

Switched on Enable operation
= E001_Rotation MOVE
EN { | EN ENO
uint#16#223 —In1 Inverter 1_ UINT#16#F —In  Out [—E001_Controlword
Forward_rotation

E001_Statusword —{In2

*1  Differs depending on the master used. Refer to the Master Module User's Manual.
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2.14 Backuplrestore

2.14.1 Outline

A backup/restore tool is available for backing up inverter parameters and the data used in the PLC function of inverter. The
backup data can be used to restore the data in the inverter. (Not compatible with safety parameters of the safety communication
model and the IP67 model)

This function is not supported depending on the date of manufacture of the inverter. For details of specification changes, refer
to page 290.

€ System configuration

Ethernet cable

Personal computer
(Backup/restore tool) Inverter

2.14.2 |Initial setting for the backup/restore function

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 configured
or if there is any setting error.

Initial . :
Pr. Name value Setting range Setting range

1427 Ethernet function selection 5001
Ne3o' |1 502, 5000 to 5002,
1428 Ethernet function selection 5006 to 5008, 5010 to

. 45237 -
N631 2 5013, 9999, 34962 °, o

- - o Set the application, protocol, and so on.

1429 Ethernet function selection 44818 <, 45237,

» 45238 -
N632 3 45238, 47808 <,
1430 Ethernet function selection 61450

a4 9999
N633

*1  The setting is applied after an inverter reset or next power-ON.
*2  The setting is available for the FR-E800-(SC)EPA and FR-E806-SCEPA.
*3  The setting is available for the FR-E800-(SC)EPB and FR-E806-SCEPB.

@ Ethernet function selection (Pr.1427 to Pr.1430)

To use the backup/restore function, set "45237" (iQSS) in any of Pr.1427 to Pr.1430 Ethernet function selection 1 to 4. In
the initial status, Pr.1428 = "45237" (iQSS) and setting is not required. (Refer to page 226.)

4 Data to be backed up and restored

» The following data can be backed up and restored. The data other than those listed in the following table cannot be backed
up or restored.

Item

Inverter parameters

Parameters used for activating the PLC function
Programs (including SFCs) used in the PLC function
Global device comment information used in the PLC function

Function block source information
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«*® NOTE

* When files used in the PLC function are backed up while password protection is enabled for the files (read protection) and then
the backed-up files are restored, password protection will be disabled.

€ Backup/restore operation
» Allinverter parameters and all data used in the PLC function of inverter can be backed up and restored.
» After restore operation, check the parameter setting values before starting operation.
* The backup/restore cannot be performed in the following cases.

Operation Inverter status
Backup During an inverter reset
A password is registered or password protection is enabled (Pr.297 # "9999").
During restore
While password protection is enabled for files used in the PLC function (read protection)
Restore During an inverter reset
During running
During auto tuning
A password is registered or password protection is enabled (Pr.297 # "9999").
While parameter write is disabled (Pr.77 ="1")
During backup operation
During the RUN status of the PLC function
While password protection is enabled for files used in the PLC function (write protection)

» "RD" is displayed during backup and "WR" is displayed during restore on the operation panel, and the MS LED blinks in
red.

«*® NOTE

» Restore operation is not available between different models (such as between the FR-E800 series and the FR-A800 series,
the FR-E800-EPA inverter and the FR-E800-EPB inverter, and the Ethernet model and the safety communication model). An
error occurs in the backup/restore tool.
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2.15 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 I/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.

Pr. Name Ll Setting range Description
value
1124 Station number in inverter- 9999 Oto5 Set the station number for the inverter-to-inverter link function.
N681°1"2 |to-inverter link 9999 Inverter-to-inverter link function disabled
1125 Number of !nverters_ln Set the total number of inverters used for the inverter-to-inverter
“1%0 inverter-to-inverter link 2 2to 6 . .
N682 link function.
system

*1  The setting is applied after an inverter reset or next power-ON.
*2  The setting is not available for the FR-E800-(SC)EPC.

4 Communication specifications

The communication specification varies depending on the specification of the master.

Iltem Description
Communication speed 100 Mbps
Number of connectable units I\S/I;\s/tee:rijg o5
Topology Line, star, or a combination of line and star
Maximum number of links per | Output device 16 (2 bytes)
station Special register 8 (16 bytes)

@ Setting procedure
1. Set a value other than "0" in Pr.414 PLC function operation selection to enable the PLC function.

2. 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.

3. 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.

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

«*® NOTE

« 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 greater 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 details of
the LNK signal, refer to the FR-E800 Instruction Manual (Function).)

» 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.

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

Personal computer
(FR Configurator2)

Hub

100 Mbps

o o

O=0

Inverter
(master)

Inverter
(slave 4)

Inverter
(slave 3)

Inverter
(slave 2)

Inverter
(slave 1)

& Device map

The following shows the I/O devices and special registers used for the inverter-to-inverter link function. (For the details of the

Inverter
(slave 5)

other I/O devices and special registers, refer to the PLC Function Programming Manual.)

M |/O device map (master)
Device No. Name Device No. Name
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)
B /O device map (slave)
Device No. Name Device No. Name
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. |
* HOO: Master
SD1460 Station number in inverter-to-inverter link | * HO1: Slave 1
* HO2: Slave 2
» HO3: Slave 3
» HO4: Slave 4
» HO5: Slave 5
* HFF: Function disabled
The communication status of the slaves (0: Link not established, 1:
Link established) 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 0: Slave 1
« Bit 1: Slave 2
« Bit 2: Slave 3
« Bit 3: Slave 4
« Bit 4: Slave 5
B 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 2 to 8 received from slave 1
SD1494 to SD1501 Inverter-to-inverter link send data 1 to 8 (slave 2) Data 2 to 8 sent to slave 1
SD1502 to SD1509 Inverter-to-inverter link receive data 1 to 8 (slave 3) Data 3 to 8 received from slave 1
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Device No.

Name

Description

SD1510 to SD1517 Inverter-to-inverter link send data 1 to 8 (slave 3) Data 3 to 8 sent to slave 1
SD1518 to SD1525 Inverter-to-inverter link receive data 1 to 8 (slave 4) Data 4 to 8 received from slave 1
SD1526 to SD1533 Inverter-to-inverter link send data 1 to 8 (slave 4) Data 4 to 8 sent to slave 1
SD1534 to SD1541 Inverter-to-inverter link receive data 1 to 8 (slave 5) Data 5 to 8 received from slave 1
SD1542 to SD1549 Inverter-to-inverter link send data 1 to 8 (slave 5) Data 5 to 8 sent to slave 1

B Special register (slave)

Device No. Name Description
SD1470 to SD1477 Inverter-to-inverter link receive data 1 to 8 (master) Data 1 to 8 received from master
SD1478 to SD1485 Inverter-to-inverter link send data 1 to 8 (master) Data 1 to 8 sent 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.

greater than the value set in Pr.1125.)

The specified number of inverters in the system is
not correct. (Pr.1124 is set to a value equal to or

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.)

are set.

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

Reset the inverter.

not applied to a slave.

A command sent by the master is

The PLC function is disabled.

Set a value other than "0" in Pr.414 to enable the
PLC function.
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2.16 Ethernet communication parameters

The following table shows parameters used in common for Ethernet communication protocols. Set the parameters as required.

Pr. Name Ll Setting range Description
value

442 Default gateway address 0
N620"""4 |1
443 Default gateway address 0
N621""4 |2

0to 255 Enter the default gateway address.
444 Default gateway address 0
N622 "4 |3
445 Default gateway address 0
N623""4 |4
1399 Inverter identification 1 0 Inverter identification disabled
N649™ enable/disable selection 1 Inverter identification enabled
1427 Ethernet function 5001
N630" "4 |selection 1 502, 5000 to

5002, 5006 to
1428 i ’
= f;:‘:c':iz:]f;“ctw" 45237 |5008, 5010 to
1229 - 5013, 9999 to Set the application, protocol, etc.

o Etherr?et function 45238 34962 3, 44818 21
N632 selection 3 45237, 45238,
1430 Ethernet function 9999 478082, 61450
N633" 14 | selection 4
* Pr.1457 = "0 to 3":

0 Signal loss detection disabled The setting of Pr.1431 will be
applied to the operation
when signal loss is detected

] A warning (EHR) is output for a at PORT1, and the setting of

signal loss. Rr.1457 WI|! be applied when
signal loss is detected at
. - PORT2.
Ethernet signal loss A warning (EHR) and the Alarm o "
1431 - - ) ; * Pr.1457 = "8888":
5 detection function 3 2 (LF) signal are output for a signal . .
N643 selection loss When a signal loss is
) detected for both PORT1
A warning (EHR) and the Alarm and PORTZ, the Pr.1431
(LF) signal are output for a signal | setting is applied.
loss. * Pr.1457 = "9999":
3 When a signal loss is
A protective function is activated detected for either PORT1 or
. “G*7 PORT2, the Pr.1431 setting
for a signal loss. . .
is applied.
1438
N610°14 Subnet mask 1 255
1439
N611°14 Subnet mask 2 255
1240 0to 255 Enter the subnet mask of the network to which the inverter belongs.
N6121% Subnet mask 3 255
1441
N613°14 Subnet mask 4 0
1455 When no response is returned for an alive check message (Keep
N642"* Keepalive time 60 s 1t0 7200 s Alive ACK) for the time (s) set in Pr.1455 multiplied by 8 elapsed,
the connection will be forced to be closed.
0 Disabled
1 SNMP enabled
1456 Network diagnosis 9999 2 Duplicate IP address detection is enabled when link-up events
N6474® | selection occeur.
SNMP enabled
9999 Duplicate IP address detection is enabled when link-up events

occur.
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Pr. Name el Setting range Description
value
0 Signal loss detection disabled
1 A warning (EHR) is output for a
signal loss. The setting of Pr.1431 will be
A warning (EHR) and the Alarm | applied to the operation when
2 (LF) signal are output for a signal | signal loss is detected at
. loss PORT1, and the setting of
1457 Extended setting for A warning (EHR) and the Alarm | Pr.1457 will be applied when
" Ethernet signal loss 9999 (LF) signal are output for a signal | signal loss is detected at
N648 detect_non function 3 loss. PORT?2.
selection - - -
A protective function is activated
for a signal loss. 8”7
When a signal loss is detected for both PORT1 and PORT2, the
8888 R }
Pr.1431 setting is applied.
When a signal loss is detected for either PORT1 or PORT2, the
9999 L .
Pr.1431 setting is applied.
1386 Ethernet relay operation Select the relay operation for packets addressed to the other
" . 0 0, 9999 - ; . o
N652 at reset selection stations for resetting the inverter connected in line topology.

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

*2  The setting is available for the FR-E800-(SC)EPA and FR-E806-SCEPA.

*3 The setting is available for the FR-E800-(SC)EPB and FR-E806-SCEPB.

*4  The setting is not available for the FR-E800-(SC)EPC.

*5  For CC-Link IE TSN communication, a protective function (E.EHR) is activated regardless of the Pr.1431 and Pr.1457 settings when a signal loss
is detected during cyclic communication.

*6  The protective function is not activated while the inverter stops or during an inverter reset.

*7  The operation follows the Pr.502 Stop mode selection at communication error setting. (Refer to page 282.)

*8 When "34962" is set in any of Pr.1427 to Pr.1430, SNMP is disabled regardless of the Pr.1456 setting.

@ Default gateway address (Pr.442 to Pr.445)

Set the default gateway address in Pr.442 to Pr.445 to establish a communication with the devices on a different network.
Set the value in the first octet in Pr.442.

Set the value in the second octet in Pr.443.

Set the value in the third octet in Pr.444.

’fSet the value in the fourth octet in Pr.445.

«*® NOTE

« The setting is not available for the FR-E800-(SC)EPC.

@ Ethernet function selection (Pr.1427 to Pr.1430)

Refer to the Instruction Manual of the device connected via Ethernet, and set Pr.1427 to Pr.1430 Ethernet function selection
1 to 4 according to the application and protocol.

Pr.1427 to Pr.1430 setting”’ Application Protocol N“mbe':;:;';"e“ab'e
502 MODBUS/TCP TCP/IP 3
5000 o
o = ubP No limit
5001 (Pr.1427 initial value) MELSOFT / FA product connection
50022 (Connection with a computer (FR TCP/IP 23
5006 Configurator2), GOT, or a relay station UDP No limit
5007 (programmable controller)) TCP/IP '3
5008 UDP No limit
5010 .
ubpP No limit
5011
5012 SLMP
TCP/IP 23
5013
34962 PROFINET — No limit
44818 EtherNet/IP ubpP 4
TCP/IP 2
45237 (Pr.1428 initial value) |iQSS (supported by FR Configurator2) UDP No limit
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Number of connectable

Pr.1427 to Pr.1430 setting™’ Application Protocol .
clients

45238 (Pr.1429 initial value) | CC-Link IE TSN — No limit

47808 BACnet/IP UDP No limit

61450 CC-Link IE Field Network Basic UDP No limit

9999 (Pr.1430 initial value) Unselected

*1

*2

*3

*4
*5

«*® NOTE

» The setting is not available for the FR-E800-(SC)EPC.
» For details of communication protocols that cannot be used together, refer to page 7.

If both application and protocol settings are identical in Pr.1427 to Pr.1430, the priority of the setting is defined as follows: Pr.1427> Pr.1428>
Pr.1429> Pr.1430.

(Example) When Pr.1427 = "5001", Pr.1428 = "5006", Pr.1429 = "5010", and Pr.1430 = "5012", "5001", "5010" and "5012" are valid.

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 or TCP/IP) in any of Pr.1427 to Pr.1430.

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 228).)

The setting is available for the FR-E800-(SC)EPA and FR-E806-SCEPA.

The setting is available for the FR-E800-(SC)EPB and FR-E806-SCEPB.

# Ethernet signal loss detection (Pr.1431, Pr.1457)

Use Pr.1431 and Pr.1457 to set the operation when Ethernet communication is interrupted by physical factors including

disconnection of the Ethernet cable or damages on the Ethernet cable.

Applicable port Operation .
. o LF signal
Pr.1431 setting Description Pr.1457="0 | Pr.1457 = Pr.1457 = panel output
to 3" "8888" "9999" indication
0 Detection disabled — Not available
1 Warning output EHR Not available
2 Warning and alarm output PORT1 PORT1and | PORT1 or EHR Available
- PORT2 PORT2 -
Warning and alarm output EHR Available
3 (initial value) - - — 2 2
Protective function activation
Operation LF signal
Pr.1457 setting Description Applicable port panel 9
A output
indication
0 Detection disabled — Not available
1 Warning output EHR Not available
2 Warning and alarm output PORT2 EHR Available
3 Warning and alarm output EHR Available
Protective function activation 2 2
When a signal loss is detected for both
8888 PORT1 and PORT2, the Pr.1431 setting | PORT1 and PORT2
is applied.
9999 (initial When a signal loss is detected for either
value) PORT1 or PORT2, the Pr.1431 setting | PORT1 or PORT2
is applied.
*1  The protective function is not activated while the inverter stops or during an inverter reset.
*2  The operation follows the Pr.502 Stop mode selection at communication error setting. (Refer to page 282.)

» Precautions for connection in line topology

For connection in line topology, set Pr.502 or configure a setting for signal loss detection for each port.
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Example: Link-down of inverter 2 due to power-OFF or other reason (Pr.1431 = "3 (initial value)", Pr.1457 = "3")

Inverter 1 Inverter 2 Inverter 3

o o o |
| O=0 O=0

[PORT1|PORT2] |[PORT1|PORT2]  [PORT1|PORTZ|

X (3) X))  x(1) X(2)
(1) Link-down of inverter 2 due to power-OFF or other reason
(2) "E.EHR" is displayed as the connection between PORT1 of inverter 3 and inverter 2 is interrupted.
(3) "E.EHR" is displayed as the connection between PORT2 of inverter 1 and inverter 2 is interrupted.

«*® NOTE

» Setting Pr.1457 is not available for the FR-E800-EPC manufactured in August 2024 or earlier. The operation is the same as
the one performed when Pr.1457 = "9999".

» For CC-Link IE TSN communication, a protective function (E.EHR) is activated regardless of the Pr.1431 and Pr.1457 settings
when a signal loss is detected during cyclic communication.

€ Subnet mask (Pr.1438 to Pr.1441)

The subnet mask of the network to which the inverter belongs can be set 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.

«*® NOTE

« The setting is not available for the FR-E800-(SC)EPC.

@ 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 seventh transmission,
the connection will be forced to be closed.

Inverter Connected device
Normal communication
Time set |
in Pr.1455
L KeepAlive ACK (first) No response
Time set |
in Pr.1455
KeepAlive ACK (second)
o No response
Time set |
in Pr.1455
KeepAlive ACK (seventh)
= No response
Time set |
in Pr.1455
v —1 Timeout
Time (connection close)
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«*® NOTE

» The setting is not available for the FR-E800-(SC)EPC.

@ Network diagnosis selection (Pr.1456)

Pr'1f156 Description Remarks
setting
0 Disabled
SNMP enabled The network diagnosis function using SNMP is enabled.
Duplicate IP address detection is enabled when A protective function (DIP) is activated when an IP address overlapping with
2 - h .
link-up events occur. that of any other device on the network is detected.
SNMP enabled
9999 Duplicate IP address detection is enabled when
link-up events occur.

«*® NOTE

« The setting is not available for the FR-E800-(SC)EPC.
* When "34962" is set in any of Pr.1427 to Pr.1430, SNMP is disabled regardless of the Pr.1456 setting.

€ Ethernet relay operation at reset selection (Pr.1386)

Use this parameter to select whether to continue or stop the relay operation for packets addressed to the other stations when
resetting the inverter connected in line topology. Setting this parameter prevents faults of other inverters caused by interruption
of the relay operation when the inverter is reset to change settings or clear faults.

Pr.1386 setting Description
0 (initial value) The packet relay operation is continued when the inverter is reset.
9999 The packet relay operation is stopped when the inverter is reset.

Example: Resetting inverter 2 (Pr.1431 and Pr.1457 = "3")

Inverter 1 Inverter 2 Inverter 3

[= =]
0o=0

[PORT1|PORT2]  [PORT1|PORT2]  [PORT1|PORTZ|

Pr.1386 = "0" @) ™) @
Pr.1386 = "9999" X (3) ™) % (3)
(1) Reset inverter 2.

(2) Relay operation is continued between inverter 2 and inverter 1 / inverter 3.
(3) "E.EHR" is displayed as the connection between inverter 2 and inverter 1 / inverter 3 is interrupted.

«“® NOTE

« The setting is not available for the FR-E800-(SC)EPC.
* When the setting in Pr.1426 Link speed and duplex mode selection or Pr.1434 to Pr.1437 (IP address) is changed, the
packet relay operation is stopped even when Pr.1386 = "0".
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CHAPTER 3 RS-485 Communication
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3

RS-485 Communication

3.1

Outline

RS-485 communication is available for the standard model or the standard model with the FR-E8TR or the FR-E8TE?7 installed.
Use the following parameters to perform required settings for RS-485 communication between the inverter and a personal

computer.

* Use the PU connector on the inverter or the FR-E8TE7 and the RS-485 terminals on the FR-E8TR as communication
interface.
* The Mitsubishi inverter protocol, MODBUS-RTU protocol, or BACnet MS/TP protocol is used. Parameter setting,

monitoring, etc. can be performed through communication.

» To make communication between the personal computer and inverter, setting of the communication specifications must

be configured in the inverter in advance. Data communication cannot be made if the initial settings are not configured or if

there

is any setting error.

» Position control using point tables is not available for RS-485 communication.
» For details on the FR-E8TR and the FR-E8TE?7, refer to the Instruction Manual of each option.

3.2

Wiring

3.2.1
1.
2.
3.
4.

Wiring procedure

Prepare the equipment required for wiring according to the connection method.

Turn OFF the power of the programmable controller and the inverters.
Perform wiring between communication devices.

Connect a terminating resistor.

3.2.2 Connected device

4 Computer-inverter connection cable
Refer to the following for the connection cable (USB to RS-485 converter) between the computer and an inverter.

Commercially available products (as of April 2023)

Product name Model Manufacturer

dedicated

Interface embedded cable

for inverter’! DINV-U4 Diatrend Corp.

Use Ethe

*1  The conversion cable cannot connect multiple inverters. (The computer and inverter are connected in a 1:1 pair.) This is a USB-to-RS485
converter-embedded conversion cable. No additional cable or connector is required. For the product details, contact the manufacturer.

& Connection cable

rnet cables compliant with the following standards.

Ethernet cable Connector

Standard

Category

shielded/STP)

The cables compliant with the

Se or higher straight cable (double | o\ 45 onnector |+ IEEE 802.3 (1000BASE-T)

following standards:

» ANSI/TIA/EIA-568-B (Category 5e)

& Dis

tributor

Use a distributor to connect a terminating resistor to the inverter.
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Commercially available products (as of April 2023)

Product name

Model

Manufacturer

RS-485 distributor

BMJ-8-28N (Pins No. 2 and No. 8 are not
connected internally.)
(A plug with a terminating resistor is not used.)

HACHIKO ELECTRIC CO., LTD.

DMDH-3PN (Pins No. 2 and No. 8 are not
connected internally.)

DMDH-10PN (Pins No. 2 and No. 8 are not
connected internally.)

Diatrend Corp.

€ Terminating resistor

Prepare a 100 Q 1/2 W terminating resistor such as the following.

Brown
Black
Brown
Precision

%

10 1
(107)

=100Q

» Connect the terminating resistor between pin No. 3 (RDA) and pin No. 6 (RDB).
» Connect the terminating resistor to only the inverter remotest from the programmable controller.
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3.3  Wiring of PU connector

Using the PU connector as a computer network port enables communication operation from a personal computer, etc.
When the PU connector is connected with a personal, FA, or other computer by a communication cable, a user program can
run and monitor the inverter or read and write to parameters.

€ PU connector pin-outs

Inverter

(Receptacle side)

Front view

8 to 1
Pin number Name Description

1 SG Earth (ground) (connected to terminal 5)
2 — Operation panel power supply
3 RDA Inverter receive+
4 SDB Inverter send-
5 SDA Inverter send+
6 RDB Inverter receive-
7 SG Earth (ground) (connected to terminal 5)
8 — Operation panel power supply

«*® NOTE

» Pins No. 2 and 8 provide power to the operation panel or parameter unit. Do not use these pins for RS-485 communication.
« Do not connect the PU connector to the computer's LAN board, FAX modem socket, or telephone modular connector. The
product could be damaged due to differences in electrical specifications.

€ Wiring method

» Connecting one inverter (four-wire type)
Programmable controller

Distributor
Built-in RS-485 Communication
port cable
RDA 5 S Terminating
RDB 4 4| resistor
SDA 3 3
oo 5 o[
SG 1 1
54361
Inverter
SSRRS
PU connector DDDDG
ABAB
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» Connecting multiple inverters (four-wire type)

Programmable controller o o -
Distributor Distributor Distributor
Built-in RS-485 Communication
port cable
RDA 5 5 5 S 5 5 Terminating
RDB 4 4 4 4 fe--- 4 4 | resistor
SDA 3 3 3 3f--—-———|3 3
SDB 6 6 6 6f---——|6 6 i—,
SG 1 1 1 1--- 1 1
54361 54361 54361
Inverter I Inverter Inverter
SSRRS SSRRS SSRRS
PU connector DDDD G PU connector DDDD G . PU connector DDDD G
ABAB ABAB ABAB
» Connecting one inverter (two-wire type)
Programmable controller L
Distributor
Built-in RS-485 Communication
port cable
RDA 5 5 Terminating
RDB 4 4 | resistor
SDA 3 3
sDB 5 5| ]
SG 1 1
54361
Inverter [
SSRRS
PU connector DDDD G
ABAB
» Connecting multiple inverters (two-wire type)
Programmable controller o o o
Distributor Distributor Distributor
Built-in RS-485 Communication
port cable
RDA 5 5 5 5 5 5| Terminating
RDB [— 4 4 4 4 4 4 | resistor
SDA 3 3 3 3t--- 3 3
SDB 6 6 6 6f--- 6 6 j
SG 1 1 1 14--- 1 1
54361 54361 54361
Inverter [ Inverter [ Inverter [
SSRRS SSRRS SSRRS
PU connector DDDD G PU connector DDDD G . PU connector DDDD G
ABAB ABAB ABAB
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3.4 Mitsubishi inverter protocol (computer link
communication)

Parameter setting and monitoring, etc. are possible by using the Mitsubishi inverter protocol (computer link communication) via
the PU connector on the inverter.
To use the Mitsubishi inverter protocol (computer link communication), set "0 (initial value)" in Pr.549 Protocol selection.

Pr. Name Initial value Setting Description
range
4 0 Mitsubishi inverter protocol (computer link)
ilo%o Protocol selection 0 1 MODBUS RTU protocol
2 BACnet MS/TP protocol
17 PU communication . Specify th_e inverter stgtlon number. .
. 0 0to31"" Enter the inverter station numbers when two or more inverters are
N020 station number
connected to one personal computer.
118 PU communication 48, 96, 192, | Select the communication speed.
N021 soeed 192 384, 576, The setting value x 100 equals the communication speed.
P 768, 1152 For example, enter 192 to set the communication speed of 19200 bps.
PU communication 0 Data length 8 bits
N022 0 -
data length 1 Data length 7 bits
PU communication 0 Stop bit length 1 bit
N023 . 1 - -
stop bit length 1 Stop bit length 2 bits
o 0 Stop bit length 1 bit Data lenath 8 bits
PU communication 1 Stop bit length 2 bits 9
119 stop bit length / data 1 - -
10 Stop bit length 1 bit )
length . _ Data length 7 bits
11 Stop bit length 2 bits
120 PU icati 0 Parity check disabled.
communication - -
N024 parity check 2 1 Par!ty check (odd parlty) enabled.
2 Parity check (even parity) enabled.
Set the permissible number of retries for unsuccessful data reception.
L 0to10 If the number of consecutive errors exceeds the permissible value, the
121 PU communication 1 inverter output is shut off.
N025 retry count - - —
9999 The inverter output will not be shut off even when a communication
error occurs.
RS-485 communication is enabled. However, the inverter output is
0 shut off if the operation mode is changed to the one for the selected
command interface.
122 PU communication 0 Set the interval of the communication check (signal loss detection)
N026 check time interval 0.1t0999.8 |time.
S If a no-communication state persists for longer than the permissible
time, the inverter output will be shut off.
9999 No communication check (signal loss detection)
L 0to 150 ms | Set the delay between data transmission to the inverter and response.
123 PU communication 9999 The time delav i inthi buti ication d
N027 waiting time setting 9999 e tlme elay is not set.ln this parameter but in communication data.
Delay time: Number set in the data x 10 ms
124 PU ication CR/ 0 Without CR/LF
communication -
N028 LF selection ! ! With CR
2 With CR/LF

*1  When a value outside the setting range is set, the inverter operates at the initial value.

«*® NOTE

* Always reset the inverter after making the initial settings of the parameters. After changing the communication-related
parameters, communication cannot be made until the inverter is reset.

4 Communication specifications

» The communication specifications are shown in the following table.

Item Description Related parameter

Communication protocol Mitsubishi inverter protocol (computer link communication) Pr.549
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Item Description Related parameter
Conforming standard EIA-485 (RS-485) —
Number of connectable units 1: N (maximum 32 units), the setting range of station number is 0 to 31. Pr.117
Communication speed Selected among 4800/9600/19200/38400/57600/76800/115200 bps. Pr.118
Control procedure Asynchronous method —
Communication method Half-duplex system —
Character system | ASCII (7 bits or 8 bits can be selected.) Pr.119
Start bit 1 bit —
Communication | Stop bit length 1 bit or 2 bits can be selected. Pr.119
specifications Parity check Check (at even or odd numbers) or no check can be selected. Pr.120
Error check Sum code check —
Terminator CRILF (whether or not to use it can be selected) Pr.124
Time delay setting Availability of the setting is selectable. Pr.123

4 Communication procedure
» Data communication between the computer and inverter is made in the following procedure.
(a) Request data is sent from the computer to the inverter. (The inverter will not send data unless requested.)
(b) Communication waiting time
(c) The inverter sends reply data to the computer in response to the computer request.
(d) Inverter data processing time
(e) An answer from the computer in response to reply data (c) of the inverter is transmitted. (Even if (e) is not sent, subsequent

communication is made properly.)
When data is read

Computer < 1
| (Data flow)

* !
Inverter a d e
} > Time
Inverter | b c |
E3| i
Dataflow) — [~~~ o T Tt

Cl ( ) When data is written w

omputer [« >
*1  If a data error is detected and a retry must be made, perform retry operation with the user program. The inverter output is shut off if the number

of consecutive retries exceeds the parameter setting.

*2  On receipt of a data error occurrence, the inverter returns reply data (c) to the computer again. The inverter output is shut off if the number of

consecutive data errors reaches or exceeds the parameter setting.

4 Communication operation presence/absence and data format types

» Data communication between the computer and inverter is made in ASCII code (hexadecimal code).
» Communication operation presence/absence and data format types are as follows.

. Operation | Running Multi Parameter | Inverter . Parameter
Symbol Operation . Monitor
command | frequency | command write reset read
Communication request is sent to the
a inverter in accordance with the user A A1 A (A2)" 3 A (A2)2 A B B
program in the computer.
b Inverter data processing time With With With With Without | With With
No error 4 E E1
c c 3% c 5 Bl =
Reply data from the (Request c E2, E3™' E(E2)
. . accepted)
c inverter (Data a is -
checked for an error.) | With error .
(Request D D D D D"® D D
rejected)
d Computer processing delay time 10 ms or more
No error . ,
Reply from computer in | (No inverter Without Without Without Without Without z/él)thout Yél)thom
e response to reply data c | processing)
(Data c is checked for [ wjith error
error.) (Inverter outputs | Without Without Without Without Without |F F
c again.)
*1 When Pr.53 = "4" and the data code HFF = 1, the data format is A2 or E2. (Refer to page 243.)

*2  The data writing format is A2 and the data reading format is E2 for Pr.37. (Refer to page 243.)
*3 Refer to page 247 for multi command data formats.
*4  In the communication request data from the computer to the inverter, the time of 10 ms or more is also required after an acknowledgment (ACK)

signal showing "No data error detected" is sent. (Refer to page 241.)
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*5  Reply from the inverter to the inverter reset request can be selected. (Refer to page 243.)
*6 At mode error and data range error, data on page 247 contains an error code. Except for those errors, the error is returned with data format D.

» Data writing format
a. Communication request data from the computer to the inverter

Number of characters
Format
1 2 | 3 4 5 6 [ 78] 9 [ 10| 1] 12]13 ] 14]15
N Inverter station . . N
A ENQ" 9 Instruction code | "3 Data Sum check 4
number
. Inverter station ) . N
A1l ENQ"! . Instruction code | "3 Data Sum check 4
number
. Inverter station . . "
A2 ENQ! v Instruction code | "3 Data Sum check 4
number

c. Reply data from the inverter to the computer (No data error detected)

Format Number of characters
1 2 | 3 4
. Inverter station .
c ACK™! v 4
number

c. Reply data from the inverter to the computer (Data error detected)

Number of characters
Format
1 2 | 3 4 5
D NAK"! Inverter station number? | Error code | ™

*1  Indicates a control code.

*2  The inverter station number is specified in hexadecimal in the range of HOO to H1F (stations No. 0 to 31).

*3 Set the delay time. When Pr.123 PU communication waiting time setting is set to other than "9999", create the communication request data
without "delay time" in the data format. (The number of characters decreases by 1.)

*4  CR+LF code: When a computer transmits data to the inverter, some computers automatically provide either one or both of the codes CR (carriage
return) and LF (line feed) at the end of a data group. In this case, the same setting is required for data sent from the inverter to the computer. Use
Pr.124 PU communication CR/LF selection for the CR+LF code setting.

» Data reading format
a. Communication request data from the computer to the inverter

Number of characters
Format
1 2 | 3 4 5 6 7 8 9
N Inverter station . N N
B ENQ"’ . Instruction code |3 Sum check 4
number

c. Reply data from the inverter to the computer (No data error detected)

Number of characters

Format
1 2 3 4 | 5 | 6 [ 7 8 9 10 11 12 13
N Inverter station N N
E sSTX! . Read data ETX!" |Sum check 4
number
. Inverter station . N
E1 sTX v Read data ETX' |Sum check 4
number
. Inverter station N N
E2 sTX! . Read data ETX!" | Sum check 4
number
Format Number of characters
1 2 3 4 to 23 24 25 26 27
N Inverter station . . . N
E3 sTX! umber’2 Read data (Inverter model information) ETX? |Sum check 4
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c. Reply data from the inverter to the computer (Data error detected)

Number of characters

Format
1 2 3 4
b .y |Inverter station | Error *4
NAK number 2 code

e. Transmission data from the computer to the inverter when reading data

Number of characters
Format
1 2 | 3 4
C (No data error “ Inverter station “
ACK o
detected) number
F (Data error .y |Inverter station |,
NAK o
detected) number

*1  Indicates a control code.

*2  The inverter station number is specified in hexadecimal in the range of HOO to H1F (stations No. 0 to 31).

*3 Set the delay time. When Pr.123 PU communication waiting time setting is set to other than "9999", create the communication request data
without "delay time" in the data format. (The number of characters decreases by 1.)

*4  CR+LF code: When a computer transmits data to the inverter, some computers automatically provide either one or both of the codes CR (carriage
return) and LF (line feed) at the end of a data group. In this case, the same setting is required for data sent from the inverter to the computer. Use
Pr.124 PU communication CR/LF selection for the CR+LF code setting.

& Data definitions

Control code

Signal name ASCII code Description
STX HO02 Start Of Text (Start of data)
ETX HO3 End Of Text (End of data)
ENQ HO05 Enquiry (Communication request)
ACK HO06 Acknowledge (No data error detected)
LF HOA Line Feed
CR HOD Carriage Return
NAK H15 Negative Acknowledge (Data error detected)

Inverter station number

Specify the station number of the inverter which communicates with the computer.

Instruction code

Specify the processing request, for example, operation or monitoring, given by the computer to the inverter. Therefore, the
operation or monitoring an item is enabled by specifying the corresponding instruction code. (Refer to page 243.)

Data

Indicates the data such as frequency and parameters transferred to and from the inverter. The definitions and ranges of
set data are determined in accordance with the instruction codes. (Refer to page 243.)

Time delay

Specify the delay time (time period between the time when the inverter receives data from the computer and the time when
the inverter starts transmission of reply data). Set the delay time in accordance with the response time of the computer in
the range of 0 to 150 ms in 10 ms increments. (For example, "1" for 10 ms or "2" for 20 ms.)

When Pr.123 PU communication waiting time setting is set to other than "9999", create the communication request data
without "delay time" in the data format. (The number of characters decreases by 1.)

\ Inverter data processing time

! = Waiting time*1 + data check time*2
Inverter

Computer

Inverter

!

Computer

*1 When Pr.123 = "9999", the waiting time is the data setting value x 10 ms. When Pr.123 # "9999", the waiting time is the value set in Pr.123.
*2  Approximately 5 to 50 ms. It varies depending on the instruction code.

«*® NOTE

« The data check time varies depending on the instruction code. (Refer to page 241.)
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* Sum check code
The sum check code is a 2-digit ASCII (hexadecimal) representing the lower 1 byte (8 bits) of the sum derived from the

checked ASCII data.

(Example 1) ) ° Sum
ENQ | Station lnStrug“on = Data check
Computer— Inverter umber code g “‘é code
0 1 E 1 1170 7 A D| F 4 |<«Binarycode
ASCII Code — HO5 |H30 H31|H45 H31|H31|H30 H37 H41 H44|H46 H34
< ! >
H30+H31+H45+H31+H31+H30+H37+H41+H44
= H1F4
Sum

*When Pr.123 PU communication waiting time setting #"9999", create the communication
request data without "waiting time" in the data format. (The number of characters decreases by 1.)

Example 2
I(nverte:) — C))omputer sTx ﬁltje::ggr peareas ETx CSh:?k
code
0o 1 1 7 7 0 3 0 |« Binary code
ASCII Code — HO02 |H30 H31 |H31 H37 H37 H30|H03 |H33 H30
« 1 >
H30+H31+H31+H37+H37+H30
= H130

Sum

» Error code
If any error is found in the data received by the inverter, its error definition is sent back to the computer together with the

NAK code.
Error code Error item Error description Inverter operation

The number of errors consecutively detected in

HO Computer NAK error | communication request data from the computer is greater
than the permissible number of retries.

H1 Parity error The parity check result does not match the specified parity.

H2 Sum check error ;I;]heedsatigwrzr;?;?\i(egos;tlr?etril:vz(:tzfuter does not match that of Ié]?: Sé();,;;eerr?:rtzlél iusrsshut off
The data received by the inverter has a grammatical mistake. | continuously more than the

H3 Protocol error Or, data receive is not completed within the predetermined permissible number of retries.

time. The CR or LF code specification is not the same as the | The LF signal is output.
setting of the parameter.

H4 Framing error The stop bit length differs from the initial setting.
New data has been sent by the computer before the inverter

HS Overrun error completes receiving the preceding data.
H6 — — —
The character received is invalid (other than 0to 9, Ato F, The 'mverter does not accept the
H7 Character error received data. However, the
control code). . .
inverter output is not shut off.
H8 — — —
H9 — — —
Parameter write was attempted when the inverter does not
perform computer link communication, when the operation
HA Mode error . . .
commands are not given through communication, or during | The inverter does not accept the
inverter operation. received data. However, the
HB Instruction code error | The specified instruction code does not exist. inverter output is not shut off.
HC Data range error Invalid data hqs been specified for parameter writing,
frequency setting, etc.
HD — — —
HE — — —
HF Normal (no error) — —
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€ Response time

Data sending time (refer to the following formula)
Inverter data processing time = Waiting time + Data check time

Computer (setting x 10 ms) (depends on the
v instruction code*3
Inverter \ |_| Time )
Inv%rter k_T__. 10 ms or more necessary
Computer

Data sending time (refer to the following formula)

[Formula for data transmission time]
1 Communication specifications

Communication X Number of data characters *1 X (Total number of bits) *2

speed (bps)

*1  Refer to page 237.
*2 Communication specifications

Name Number of bits

. 1 bit

Stop bit length 2 bits

7 bits

Data length 8 bits
. With 1 bit

Parity check -
Without |0

In addition to the above, 1 start bit is necessary.
Minimum number of total bits: 9 bits
Maximum number of total bits: 12 bits

*3 Data check time

= data transmission time (s)

Item Check time
Ope.ratio'n commar}d, invle.rter status monitor, reading the <20 ms
monitor item, reading/writing the set frequency (RAM)
Reading/writing the set frequency (EEPROM) <40 ms

Reading/writing parameters (RAM) < Approximately 20 ms

Reading/writing parameters (EEPROM) < Approximately 50 ms

@ Retry count setting (Pr.121)

» Set the permissible number of retries at data receive error occurrence. (Refer to page 240 for data receive error for retry.)
* When the data receive errors occur consecutively and the number of retries exceeds the permissible number setting, a

communication fault (E.PUE) occurs and the inverter output is shut off.

* When a data transmission error occurs while "9999" is set, the inverter does not shut off its output but outputs the Alarm
(LF) signal. To use the LF signal, set "98" (positive logic) or "198" (negative logic) in any of Pr.190 to Pr.197 (Output

terminal function selection) to assign the function to an output terminal.

Example: Pr.121 ="1" (initial value)

2| llegal 2lllegal

Computer > Inverter ]

Fault (E.PUE)

AK™

Inverter > Computer EI_’ E lg_’
t vt
Reception error ! Reception error
ALM | oON
Example: Pr.121 = "9999"
Computer » Inverter —I % lllegal % lllegal % Normal
Inverter > Computer EI_’ E 3 E 3 EI_’
i IT?eceptiojn error l IT?eceptio%\ error
LF OFF ON ON
ALM OFF
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«*® NOTE

» The operation at a communication error occurrence depends on the setting of Pr.502 Stop mode selection at
communication error. (Refer to page 282.)

@ Signal loss detection (Pr.122)

« If signal loss is detected between the inverter and computer, the communication error "E.PUE" will occur and the inverter
output will be shut off.

* When a signal loss is detected, the LF signal is output.

* When "9999" is set, the communication check (signal loss detection) will not be performed.

» The monitor items and parameter settings can be read via RS-485 communication when "0" is set, but a communication
error (E.PUE) occurs instantly when the operation mode is switched to the one for the selected command interface
(Network operation mode in the initial setting).

» Setting any value from 0.1 s to 999.8 s will enable signal loss detection. To detect signal loss, data must be sent from the
computer within the communication check time interval (for further information on control codes, refer to page 239). 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 initial communication in the operation mode for the selected command interface
(Network operation mode in the initial setting).

Example: Pr.122 = "0.1 to 999.8s"

Operation Mode <+—External »| +«—NET—>

|
Computer > Inverter :l | Ig
|

Inverter > Computer

ChecI'( start

Pr122 f-----------

Communication
check counter

\

ALM OFF ON

€ Programming instructions

* When data from the computer has any error, the inverter does not accept that data. Hence, in the user program, always
insert a retry program for data error.

* All data communication such as the operation command or monitoring are started when the computer gives a
communication request. The inverter does not return any data without the computer's request. Hence, design the program
so that the computer gives a data read request for monitoring, etc. as required.

/N\CAUTION

+ Always set the communication check time interval before starting operation to prevent hazardous conditions.

+ Data communication is not started automatically but is made only once when the computer provides a communication
request. If communication is disabled during operation due to signal cable breakage or other factors, the inverter cannot
be stopped. When the communication check time interval has elapsed, the inverter output will be shut off (E.PUE). Turn
the RES signal of the inverter ON or shut off the power supply to coast the motor to a stop.

+ If communication is broken due to signal cable breakage, computer fault, or other factors, the inverter does not detect
such a fault. This should be fully noted.
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@ Setting items and set data

« After completion of parameter settings, set the instruction codes and data as shown in the following table, then start

communication from the computer to allow various types of operation control and monitoring.

. Number of data
Read/ | Instruction o i
Item . Data description digits
write code 1
(format)
HO000: Network operation
HO0001: External operation, External operation (JOG operation) .
Read | H7B H0002: PU operation, External/PU combined operation, PUJOG 4 digits (B and E/D)
Operation mode operation
HO000: Network operation
Write |HFB HO0001: External operation 4 digits (A and C/D)
H0002: PU operation
Output
frquency/ H0000 to HFFFF: Output frequency in 0.01 Hz increments (The display .
rotations per - . . . 4 digits (B and E (E2)
minute Read |H6F can be changed to the rotations per minute (machine speed) using Pr.37 /D)
- and Pr.53. Refer to the FR-E800 Instruction Manual (Function).)
(machine
speed)
Output current |Read |H70 H0000 to HFFFF: Output current (hexadecimal) in 0.01 A increments 4 digits (B and E/D)
Output voltage |Read |H71 H0000 to HFFFF: Output voltage (hexadecimal) in 0.1 V increments 4 digits (B and E/D)
Special HO0000 to HFFFF: Data of the monitor item selected with the instruction | 4 digits (B and E (E2)
. Read |H72
monitor code HF3. / D)
Spec?lal Read |H73 Monitor selection data (Refer to the FR-E800 Instruction Manual 2 digits (B and E1/D)
monitor Write | HF3 (Function) for details on selection No.) 2 digits (A1 and C/D
selection No. rie ' igits (A1 an )
H0000 to HFFFF: Two fault records per code. (For details on fault record
read data, refer to the FR-E800 Instruction Manual (Maintenance).)
b15 b8 b7 b0
5 H74| Second latest fault | Latest fault |
c
§ H75| Fourth latest fault | Third latest fault |
H76| Sixth latest fault | Fifth latest fault |
H77| Eighth latest fault |Seventh latest fau|t|
Faultrecord | Read |H74 to H78 | H78| Tenth latest fauit | Ninth latest fault | 4 digits (B and E/D)
For instruction code H74,
read data H30A0
b15 b8 b7 b0
olo[1[1[o[0lo]o] 1]o[1[o[0l0]olo]
Second latest fault Latest fault
(H30) (HAO)
Second latest fault ...... THT
Latest fault ...... OPT
Operation
command Write | HF9 4 digits (A and C/D)
(extended) ) )
Overation Control input commands such as the Forward rotation command (STF)
P Write | HFA signal and the Reverse rotation command (STR) signal can be set. (For |2 digits (A1 and C/D)
command .
. the details, refer to page 246.)
Operation
command Write |HFE 4 digits (A and C/D)
(extended 2)
Inverter status -
monitor (extended) Read |H79 4 digits (B and E/D)
Inverter status The states of the output signals such as the Forward rotation output, .
monitor Read | H7A Reverse rotation output, and Inverter running (RUN) signals can be 2 digits (B and E1/D)
Inverter status monitored. (For the details, refer to page 246.)
monitor (extended | Read |H7E 4 digits (B and E/D)

2)
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Number of data

Item Re?dl T Data description digits
write code 1
(format)
Set frequency H6D Read the set frequency or rotations per minute (machine speed) from the
(RAM) RAM or EEPROM. 4 digits (B and E (E2)
Read HO0000 to HFFFF: Set frequency in 0.01 Hz increments (The display can
Set frequency H6E be changed to the rotations per minute (machine speed) using Pr.37 and /D)
(EEPROM) Pr.53. Refer to the FR-E800 Instruction Manual (Function).)
Set frequency HED Write the set frequency or rotations per minute (machine speed) into the
(RAM) RAM or EEPROM.
H0000 to HE678 (0 to 590.00 Hz): Frequency in 0.01 Hz increments.
Write (The display can be changed to the rotations per minute (machine speed) | 4 digits (A (A2) and
Set frequency HEE using Pr.37 and Pr.53. Refer to the FR-E800 Instruction Manual C/D)
(RAM, EEPROM) (Function).)
To change the set frequency consecutively, write data to the RAM of the
inverter. (Instruction code: HED)
H9696: Inverter reset
As the inverter is reset at the start of communication by the computer, the |4 digits (A and C/D)
inverter cannot send reply data back to the computer.
Inverter reset Write |HFD H9966: Inverter reset
After the computer correctly starts communication and send data to the 4 digits (A and D)
inverter, the inverter returns the ACK signal to the computer before being
reset.
Fault history clear | Write | HF4 H9696: Fault history is cleared. 4 digits (A and C/D)
All parameters return to initial values.
Whether to clear communication parameters or not can be selected
according to the data.
» Parameter clear
H9696: Parameters including communication parameters are cleared.
H5A5A: Parameters other than communication parameters are
cleared.™
* All parameter clear
Parameter clear / H9966: Parameters including communication parameters are cleared.
Write |HFC H55AA: Parameters other than communication parameters are 4 digits (A and C/D)
All parameter clear .
cleared.™
For the details of whether or not to clear parameters, refer to the FR-E800
Instruction Manual (Function).
When a clear is performed with H9696 or H9966, communication related
parameter settings also return to the initial values. When resuming the
operation, set the parameters again. Performing a clear will clear the
instruction code HEC, HF3, and HFF settings.
Only H9966 and H55AA (All parameter clear) are valid when a password
is set (refer to the FR-E800 Instruction Manual (Function)).
Read |HO0O0 to H6B | Refer to the FR-E800 Instruction Manual (Function) for the instruction 4 digits (B and E/D)
Parameter . codes, and write and/or read parameter values as required. When setting .
Write | H80 to HEB Pr.100 and later, set the link parameter extended setting. 4 digits (A and C/D)
Read |H7F Parameter settings are changed according to the instruction code 2 digits (B and E1/D)
Link parameter settings.
extended setting Write | HFF For details of the settings, refer to the instruction code list in the FR-E800 | 2 digits (A1 and C/D)
Instruction Manual (Function).
Second parameter |Read | H6C When setting the calibration parameters™ 2 digits (B and E1/D)
changing HOO: Frequency™®
(instruction code | Write | HEC HO1: Parameter-set analog value 2 digits (A1 and C/D)
HFF =1, 9) HO2: Analog value input from terminal
. Read/ Available for writing 2 commands, and monitoring 2 items for reading data. o
Multi command write HFO (Refer to page 2479for details.) ° ° 10 digits ( ZID)
The inverter model can be read in ASCII code.
"H20" (blank code) is set for blank area. 20 digits (B and E3/
o | Model Read |H7C Example) FR-E820-1: D)
g H46, H52, H2D, H45, H38, H32, H30, H2D, H31, H20, H20 ... H20
B The capacity in the inverter model can be read in ASCII code.
-§ Data is read in increments of 0.1 kW, and rounds down to 0.01 kW
a | Capacity Read |H7D increments. 6 digits (B and E2/D)

"H20" (blank code) is set for blank area.
Example) 0.75K: " 7" (H20, H20, H20, H20, H20, H37)

*1  Refer to page 237 for data formats (A, A1, A2, B, C, D, E, E1, E2, E3, F).

*2  Refer to page 247 for multi command data formats.

*3 Turning OFF the power supply while clearing parameters with HSA5A or H55AA returns the communication parameter settings to the initial
settings.
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*4  Refer to the following calibration parameter list for details on the calibration parameters.
*5  The gain frequency can be also written using Pr.125 (instruction code: H99) or Pr.126 (instruction code: H9A).

«"® NOTE

« Set 65520 (HFFFO) as a parameter value "8888" and 65535 (HFFFF) as "9999".
« For the instruction codes HFF, HEC, and HF3, their values once written are held, but cleared to zero when an inverter reset

or all clear is performed.

* When a 32-bit parameter setting or monitor item is read and the value to be read exceeds HFFFF, HFFFF is returned.

Example) When reading the C3 (Pr.902) and C6 (Pr.904) settings from the inverter of station No. 0.

Computer send data

Inverter send data

Description

ENQOOFF 0017D

ACK 00

"HO1" is set in the extended link parameter.

ENQOOEC 00179

ACK 00

"HO1" is set in the second parameter changing.

ENQ 00 5E 0 0A

STX 00 0000 ETX 20

C3 (Pr.902) is read. 0% is read.

Q|0 |T|o

ENQ 00 60 0 F6

STX 00 0000 ETX 20

C6 (Pr.904) is read. 0% is read.

To read/write C3 (Pr.902) or C6 (Pr.904) after inverter reset or parameter clear, execute from (a) again.

@ List of calibration parameters

Instruction code
Pr. Name -
Read Write Extended

C2 (902) Terminal 2 frequency setting bias frequency 5E DE 1
C3 (902) Terminal 2 frequency setting bias 5E DE 1
125 (903) Terminal 2 frequency setting gain frequency 5F DF 1
C4 (903) Terminal 2 frequency setting gain 5F DF 1
C5 (904) Terminal 4 frequency setting bias frequency 60 EO 1
C6 (904) Terminal 4 frequency setting bias 60 EO 1
126 (905) Terminal 4 frequency setting gain frequency 61 E1 1
C7 (905) Terminal 4 frequency setting gain 61 E1 1
C12(917)"" | Terminal 1 bias frequency (speed) 11 91 9
C13(917)"" | Terminal 1 bias (speed) 11 91 9
C14 (918)" | Terminal 1 gain frequency (speed) 12 92 9
C15(918)" | Terminal 1 gain (speed) 12 92 9
€16 (919)" | Terminal 1 bias command (torque) 13 93 9
Cc17 (919)*1 Terminal 1 bias (torque) 13 93 9
C18(920)" | Terminal 1 gain command (torque) 14 94 9
€19 (920)"" | Terminal 1 gain (torque) 14 94 9
C38 (932) Terminal 4 bias command (torque) 20 A0 9
C39 (932) Terminal 4 bias (torque) 20 A0 9
C40 (933) Terminal 4 gain command (torque) 21 A1 9
C41 (933) Terminal 4 gain (torque) 21 A1 9
C42 (934) PID display bias coefficient 22 A2 9
C43 (934) PID display bias analog value 22 A2 9
C44 (935) PID display gain coefficient 23 A3 9
C45 (935) PID display gain analog value 23 A3 9

*1

Available only when the FR-E8AXY is installed.
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€ Operation command

Instruction Bit o
Item code length Description Example
b0: Terminal 4 input selection
b1: Forward rotation command
b2: Reverse rotation command [Example 1] HO02 Forward rotation
b3: RL (Low-speed operation b7 b0
. command) lolofofofofo[1]o]
Operation |\ 8 bits | b4: RM (Middle-speed operation
command command)! [Example 2] HOO Stop
b5: RH (High-speed operation b7 b0
command)™? [o]oJoJo]o]o]o]o]
b6: Second function selection
b7: MRS (Output stop)
b0: Terminal 4 input selection
b1: Forward rotation command
b2: Reverse rotation command
b3: RL (Low-speed operation
command)’:1 [Example 1] H0002 Forward rotation
b4: RM (Middle-speed operation b15 b0
Operati command)”’ [o]oJo]o]ofofo]ofo]ofo]o]o]o][1]0]
peration ) b5: RH (High-speed operation
command | HF9 16 bits command)” [Example 2] H0804 Low-speed reverse operation
(extended) ) ) (When Pr.184 RES terminal function selection is set to "0")
b6: Second function selection
b7: MRS (Output stop) ! b15 bo
b8: JOG operation selection 2 loJofofof1]ofofofofofoofo[1]0]0]
b9: —
b10: —
b11: RES (Inverter reset) "2
b12 to b15: —
b0: NET X1 (—)"
b1: NET X2 (—)" [Example] H0001 Low-speed operation
Operation b2: NET X3 (—)"! (When Pr.185 NET X1 terminal function selection is set to "0")
command | HFE 16 bits | P2 & 15 oo
(extended 2) b3: NET X4 (—)
b4: NET X5 (—)"" |0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|1|
b5 to b15: —

*1

*2

The signal within parentheses ( ) is the initial status. The function changes depending on the setting of Pr.180 to Pr.189 (Input terminal function
selection). For details, refer to the description of Pr.180 to Pr.189 (Input terminal function selection) in the FR-E800 Instruction Manual

(Function).

Resetting cannot be controlled over a network, so in the initial status bit 11 is invalid. To use bit 11, change the signal by Pr.184 RES terminal

function selection. (A reset can be executed by the instruction code HFD.)
For details of Pr.184, refer to the FR-E800 Instruction Manual (Function).

@ Inverter status monitor

Instruction

Bit

Item code length Description Example
b0: RUN (Inverter running)”’
b1: Forward running [Example 1] HO3--- Durir)g forward
b2: Reverse running b7 rotation b0
Inverter b3: Up to frequency |0|0|0|0|0|0|1|1|
statqs H7A & bits b4f Overload alarm [Example 2] H80 -+ Stop at fault
monitor bS: — occurrence

b6: FU (Output frequency
detection) !
b7: ABC (Fault)”"

b7 b0
[1]ofofofofofo]o]
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Instruction Bit .
Item code length Description Example

b0: RUN (Inverter running)”’
b1: Forward running
b2: Reverse running
b3: Up to frequency [Example 1] HO003 ‘--During forward rotation
b4: Overload alarm b15 b0

Inverter bS: — [0]ololoJololoo o o o oo o 1 1]

! H79 16 bits | P6: FU (Oijtput frequency

monitor detection) 1 [Example 2] H8080 ---Stop at fault occurrence

(extended) 1
b7: ABC (Fault) b15 b0
b8: ABC2 (=)' [1loloofofofofo[1]ofofo[o]o]0]0]
b9: Safety monitor output 22
b10 to b14: —
b15: Fault occurrence

. *1
Inverter b0: NET Y1 (_)* [Example] HO001--- Stop at fault occurrence
tat b1: NET Y2 (—) 1 (When "99 (positive logic)" or "199 (negative logic)" is set in

fnzr:tsor H7E 16 bits b2: NET Y3 (_)*1 Pr.193 NET Y1 terminal function selection)

(extended 2) b3: NET Y4 (—)'1 b15 b0
bé to b15: lolofofofofofofofofofofo[o]o]o]1]

*1

The signal within parentheses ( ) is the initial status. The function changes depending on the setting of Pr.190 to Pr.197 (Output terminal
function selection). For details, refer to the description of Pr.190 to Pr.197 (Output terminal function selection) in the FR-E800 Instruction
Manual (Function).

*2 Fixed to 0 when the FR-E8TR or the FR-E8TE7 is installed.

€ Multi command (HFO0)

» Sending data format from computer to inverter

Number of characters
1 [ 2] 3 4 | 5 6 7 8 9 [10[ 11|12 13 [ 141516 | 17 | 18 | 19
Inverter Instruction code Time | Send Receive . . CR/
ENQ | station (HFO) fjelay data* data* Data 1 Data 2™ Sum check LE7
number 1 type? |type”
* Reply data format from inverter to computer (No data error detected)
Number of characters
1 [ 2|3 4 5 6 7 8 | 9 [10 |11 121314 15| 16 | 17 | 18 | 19
Inverter Send Receive | Error Error
. . . CR/
STX | station data data code |code Data 17 Data 2°° ETX |Sum check o
number type? [type® |17 2'6 LF

*1  Set the delay time. When Pr.123 PU communication waiting time setting is set to other than "9999", create the communication request data

without "delay time" in the data format. (The number of characters decreases by 1.)

*2  Specify the data type of sending data (from computer to inverter). To use the data type 4, specify "4" for both the send data type and the receive

data type.

*3  Specify the data type of reply data (from inverter to computer). To use the data type 4, specify "4" for both the send data type and the receive

data type.
*4  Combination of data 1 and data 2 for sending
Data type Data 1 Data 2 Remarks

Operation command
0 Set frequency (RAM

(extended) q v ( ) Operation command (extended) is the same as instruction code HF9.
1 Operation command Set frequency (RAM, | (Refer to page 246.)

(extended) EEPROM)
4 Monitor code 1 Monitor code 2 Set t:1e fpemal monitor sglgctlon No. in the monitor codes 1 and 2

(set "00" in the upper 2 digits).

5 Operation command Operation command

(extended) (extended 2) Operation command (extended) is the same as instruction code HF9.

Operation command (Refer to page 246.)
6 (extended 2) Set frequency (RAM) Operation command (extended 2) is the same as instruction code
7 Operation command Set frequency (RAM, | HFE. (Refer to page 246.)

(extended 2) EEPROM)
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*5  Combination of data 1 and data 2 for reply

Data type Data 1 Data 2 Remarks
. Output frequency / . ) )
Inverter status monitor : ; The inverter status monitor (extended) data is the same as the data
0 rotations per minute ) .
(extended) : of instruction code H79. (Refer to page 246.)
(machine speed) o A ; .
I - The monitor item specified in instruction code HF3 is returned for the
1 nverter status monitor Special monitor special monitor. (Refer to page 246.)
(extended)
Monitor items specified by the send data type 4 are returned for the
monitor 1 and monitor 2.
4 Monitor 1 Monitor 2 When the send data type is other than "4", the current monitor value
is returned for the monitor 1 and the output frequency monitor value
is returned for the monitor 2.
5 Inverter status monitor Inverter status monitor | The inverter status monitor (extended) data is the same as the data
(extended) (extended 2) of instruction code H79. (Refer to page 246.)
. Output frequency / The inverter status monitor (extended 2) data is the same as the data
Inverter status monitor . . ) .
6 (extended 2) rotations per minute of instruction code H7E. (Refer to page 246.)
(machine speed) The monitor item specified in instruction code HF3 is returned for the
Inverter status monitor . . special monitor. (Refer to the FR-E800 Instruction Manual
7 (extended 2) Special monitor (Function).)
*6  The error code for sending data 1 is set in error code 1, and the error code for sending data 2 is set in error code 2. The mode error (HA), instruction

*7

code error (HB), data range error (HC) or no error (HF) is returned. (Refer to the FR-E800 Instruction Manual (Maintenance) for the details of the
error codes.)

CR+LF code: When a computer transmits data to the inverter, some computers automatically provide either one or both of the codes CR (carriage
return) and LF (line feed) at the end of a data group. In this case, the same setting is required for data sent from the inverter to the computer. Use
Pr.124 PU communication CR/LF selection for the CR+LF code setting.
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3.5 MODBUS RTU

Operation or parameter setting via communication is possible using the MODBUS RTU communication protocol through the
PU connector on the inverter.
To use MODBUS RTU, set "1" in Pr.549 Protocol selection.

Pr. Name Initial value il Description
range
0 Mitsubishi inverter protocol (computer link)
Z‘:’%O Protocol selection 0 1M1 MODBUS RTU protocol
2 BACnet MS/TP protocol
0 Broadcast communication
117 PU communication 0 Specify the inverter station number.
NO020 station number 1to 247 Enter the inverter station numbers when two or more inverters are
connected to one personal computer.
L 48, 96, 192, | Select the communication speed.
118 PU communication N . N
N021 speed 192 384 1, 576, | The setting value x 100 equals the communication speed.
P 768, 1152 For example, enter 96 to set the communication speed of 9600 bps.
icati 0 Stop bit length 1 bit
N023 PU communication 1 poReng™ 10 Valid when Pr.N024 (Pr.120) = "0"
stop bit length 1 Stop bit length 2 bits
o 0 Stop bit length 1 bit
PU communication 1 Stop bit length 2 bits _
119 stop bit length / data 1 - - Valid when Pr.120 = "0"
10 Stop bit length 1 bit
length
11 Stop bit length 2 bits
Parity check disabled.
0 Stop bit length selectable between 1 bit and 2 bits (depending on the
120 PU icati setting of Pr.119).
N024 ari(tml:::;:wa fon 2 1 Parity check (odd parity) enabled.
parity Stop bit length: 1 bit.
2 Parity check (even parity) enabled.
Stop bit length: 1 bit.
RS-485 communication is enabled. However, the inverter output is
0 shut off if the operation mode is changed to the one for the selected
command interface.
122 PU communication 0 Set the interval of the communication check (signal loss detection)
N026 check time interval 0.1t0999.8 |time.
s If a no-communication state persists for longer than the permissible
time, the inverter output will be shut off.
9999 No communication check (signal loss detection)
343 Communication error Displays the communication error count during MODBUS RTU
0 (0 to 999) —
NO080 count communication. Read-only.

*1 When Pr.549 = "1 (MODBUS RTU)" and Pr.118 = "384 (38400 bps)", the parameter unit is not available. To use the parameter unit, set a value
other than "384" in Pr.118 and perform an inverter reset.

«*® NOTE

« If MODBUS RTU communication is performed from the client to the address 0 (station number 0), the data is broadcasted,
and the inverter does not send any reply to the client. To obtain replies from the inverter, set Pr.117 PU communication
station number # "0 (initial value)".

« Some functions are disabled in broadcast communication. (Refer to page 251.)

« If a communication option is installed with Pr.550 NET mode operation command source selection = "9999 (initial value)",
commands (operation commands) transmitted through the PU connector become invalid. (Refer to the FR-E800 Instruction
Manual (Function).)

« Always reset the inverter after making the initial settings of the parameters. After changing the communication-related
parameters, communication cannot be made until the inverter is reset.

4 Communication specifications

* The communication specifications are shown in the following table.

Item Description Related parameter
Communication protocol MODBUS RTU protocol Pr.549
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Item Description Related parameter

Conforming standard EIA-485 (RS-485) —
Number of connectable units 1: N (maximum 32 units), setting is 0 to 247 stations Pr.117
Communication speed Selected among 4800/9600/19200/38400/57600/76800/115200 bps. Pr.118
Control procedure Asynchronous method —
Communication method Half-duplex system —

Character system | Binary (fixed at 8 bits) —

Start bit 1 bit —

Stop bit length Select from the following three types:
Communication No parity check, stop bit length 1 bit/ 2 bits (depends on the setting of Pr.119) | Pr.119
specifications Parity check Odd parity check, stop bit length 1 bit Pr.120

Even parity check, stop bit length 1 bit

Error check CRC code check —

Terminator Not available —
Time delay setting Not available —

& Outline

» The MODBUS communication protocol was developed by Modicon for programmable controllers.

» The MODBUS protocol uses exclusive message frames to perform serial communication between a client and servers.
These exclusive message frames are provided with a feature called "functions" that allows data to be read or written. These
functions can be used to read or write parameters from the inverter, write input commands to the inverter or check the
inverter's operating status, for example. This product classifies the data of each inverter into holding register area (register
address 40001 to 49999). The client can communicate with inverters (servers) by accessing pre-assigned holding register
addresses.

«“® NOTE

* There are two serial transmission modes, the ASCII (American Standard Code for Information Interchange) mode and the RTU

(Remote Terminal Unit) mode. However, this product supports only the RTU mode, which transfers 1 byte data (8 bits) as it
is. Also, only communication protocol is defined by the MODBUS protocol. Physical layers are not stipulated.

€ Message format

o Inverter response time
Query communication / (Refer to the following table for the
data check time)

Query Message
Programmable controller P

(client)

Inverter (server) Response Message

Data absence time
(3.5 bytes or more)

Broadcast communication

Query Message

Programmable controller
(client)

Inverter (server) No Response

« Data check time

Item Check time
Monitoring, operation command, frequency setting (RAM) | <20 ms
Frequency setting (EEPROM) <50 ms
Reading/writing parameters :n:pproxmately 50
Parameter clear / All parameter clear Lessthan5s
Reset command No reply

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

* Normal Response
After the query from the client is received, the server executes the request function, and returns the corresponding normal
response to the client.
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« Error Response

When an invalid function code, address or data is received by the server, the error response is returned to the client.

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

executed.

This response cannot be returned for errors, detected by the hardware, frame error and CRC check error.

* Broadcast

The client can broadcast messages to all servers by specifying address 0. All servers that receive a message from the

client execute the requested function. With this type of communication, servers do not return a response to the client.

«*® NOTE

» During broadcast communication, functions are executed regarded of the set inverter station number (Pr.117).

€ Message frame (protocol)

* Communication method
Basically, the client sends a query message (inquiry), and servers return a response message (response). At normal

communication, the device address 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 message from client

Device Address

Function Code

Eight-Bit
Data Bytes

Error Check

—
—

Device Address
Function Code

Eight-Bit
Data Bytes

Error Check

Response message from server

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

A server recognizes message data as one message when a 3.5 character long no-data time (T1: start/end) is added before

and after the data.

» Details of protocol

The following table explains the four message fields.

Start Address Function Data CRC check End
. . . L H
T1 8 bits 8 bits n x 8 bits 8 bits 8 bits T1
Message field Description
"0 to 247" can be set in the single-byte (8-bit) length field. Set "0" when sending broadcast messages
Address field (instructions to all addresses), and "1 to 247" to send messages to individual servers.

The response from the server also contains the address set by the client. The value set in Pr.117 PU
communication station number is the server address.

Function field

"1 to 255" can be set as the function code in the single-byte (8-bit) length filed. The client sets the function to
be sent to the server as the request, and the server performs the requested operation. Refer to the function
code list for details of the supported function codes. An error response is generated when a function code other
than those in the function code list is set.

The normal response from the server contains the function code set by the client. The error response contains
H80 and the function code.

The format changes according the function code. (Refer to page 252.) The data, for example, includes the byte

Data field count, number of bytes, and accessing content of holding registers.
Errors in the received message frame are detected. Errors are detected in the CRC check, and the 2 bytes
length data is appended to the message. When the CRC is appended to the message, the lower bytes of the
CRC check field CRC are appended first, followed by the upper bytes.

The CRC value is calculated by the sender that appends the CRC to the message. The receiver recalculates
the CRC while the message is being received, and compares the calculation result against the actual value

that was received in the error check field. If the two values do not match, the result is treated as an error.
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& Function code list

Message

Function name Re?dl Code Outline Broadf:ast' Jomat
write communication | reference

page

The data of the holding registers is read.
The various data of the inverter can be read from MODBUS

registers.
Read holding System environmental variable (Refer to page 257.) .
registers Read | HO3 Monitor code (Refer to the FR-E800 Instruction Manual (Function).) Not available page 252

Fault history (Refer to page 259.)
Model information monitor (Refer to page 259.)
Inverter parameters (Refer to page 258.)

Data is written to a holding register.

Data can be written to MODBUS registers to output instructions to
Write single register | Write | HO6 the inverter or set parameters. Available page 253
System environmental variable (Refer to page 257.)
Inverter parameters (Refer to page 258.)

Functions are diagnosed. (Communication check only)

A communication check can be made since the query message is
Diagnostics Read |HO08 sent and the query message is returned as it is as the return Not available page 253
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 to

Y;/git:té?:ltlple Write |H10 output instructions to the inverter or set parameters. Available page 254
System environmental variable (Refer to page 257.)
Inverter parameters (Refer to page 258.)
The number of registers that were successfully accessed by the
previous communication is read.
Read holding Queries by function codes H03, HO6, and H10 are supported.

Read |H46 The number and start address of holding registers successfully Not available page 255
accessed by the previous communication are returned.

"0" is returned for both the number and start address for queries
other than function codes H03, H06, and H10.

register access log

€ Read holding registers (reading data of holding registers) (H03 or 03)

* Query message

a. Server address b. Function code c. Starting address d. Quantity of registers CRC check
(8 bits) HO03 H L H L L H
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)

* Normal response (Response message)

a. Server address b. Function code |e. Byte count f. Register value CRC check
. HO3 . H L L H
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (n % 16 bits) | (8 bits) (8 bits)

* Query message setting

Message Description
Set the address to send messages to. Broadcast communication is not possible. (Invalid when "0"
a | Server address )
is set.)
b | Function code Set HO3.

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

¢ |Starting address For example, when starting register address 0001 is set, the data of holding register address 40002

is read.
d | Quantity of registers 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 H02 to HFA (2 to 250).

e | Byte count Twice the number of reads specified by (d) is set.

The amount of data specified by (d) is set. Read data is output Hi bytes first followed by Lo bytes,
f | Register value and is arranged as follows: data of start address, data of start address+1, data of start address+2,
and so forth.
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B Example) Read the register values of 41004 (Pr.4) to 41006 (Pr.6) from server address 17 (H11).
Query message

Server address Function code Starting address Quantity of registers CRC check
H11 HO3 HO3 HEB HOO HO3 H77 H2B
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)
Normal response (Response message)

Server address Function code Byte count Register value CRC check
H11 HO3 HO6 H17 H70 HOB HB8 HO3 HES8 H2C HE®6
(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)
Register 41005 (Pr.5): HOBB8 (30.00 Hz)
Register 41006 (Pr.6): HO3ES (10.00 Hz)

€ Write single register (writing data to holding registers) (H06 or 06)
* The content of the system environmental variables and inverter parameters (refer to page 257) assigned to the holding
register area can be written.
* Query message

a. Server address b. Fcuor:jc:on c. Register address d. Register value CRC check
(8 bits) HO06 H L H L L H
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)
» Normal response (Response message)
a. Server address b. F:ondc:on c. Register address d. Register value CRC check
(8 bits) HO6 H L H L L H
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)
* Query message setting
Message Description
a | Server address Set the address to send messages to. Setting "0" enables broadcast communication.
b | Function code Set HO6.
Set the holding register address to write data to.
¢ | Register address Register address = holding register address (decimal) - 40001
For example, when register address 0001 is set, data is written to holding register address 40002.
d | Register value Set the data to write to the holding register. Write data is fixed at 2 bytes.

» Content of normal response

The contents in the normal response (a to d, including the CRC check) are the same as those in the query messages.

In the case of broadcast communication, no response is returned.

B Example) Write 60 Hz (H1770) to 40014 (set frequency RAM) of server address 5 (H05).

Query message

Server address Function code Register address Register value CRC check
HO5 HO06 HOO HOD H17 H70 H17 H99
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)

Normal response (Response message)

The same data as those in the query message

«"® NOTE

« With broadcast communication, no response is generated even if a query is executed, so when the next query is made, it must

be made after waiting for the inverter data processing time after the previous query is executed.

€ 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)
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* Query message

a. Server address 2 Fcuon::on c. Sub-function d. Data CRC check
(8 bits) HO8 HOO HOO H L L H
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)
* Normal response (Response message)
a. Server address b. Fcuon::lon c. Sub-function d. Data CRC check
(8 bits) HO8 HOO HOO H L L H
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)
* Query message setting
Message Description
Set the address to send messages to. Broadcast communication is not possible. (Invalid when "0"
a | Server address is set.)
b | Function code Set HO8.
¢ | Sub-function Set H0000.
d |Data Any 2-byte long data can be set. The setting range is HO000 to HFFFF.

Content of normal response
The contents in the normal response (a to d, including the CRC check) are the same as those in the query messages.

«*® NOTE

« With broadcast communication, no response is generated even if a query is executed, so when the next query is made, it must
be made after waiting for the inverter data processing time after the previous query is executed.

€ Write multiple registers (writing data to multiple holding registers) (H10
or 16)

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

a. . . .
Server gl c. Starting d. Qua_mtlty o e. Byte count f. Register value CRC check
code address registers
address
. H10 H L H L . H L L H
(8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits) (8 bits) (8 bits) | (8 bits) | (n x 2 x 8 bits) | (8 bits) | (8 bits)

* Normal response (Response message)

a. Server address b. Fcuon:‘:lon c. Starting address d. Quantity of registers CRC check
(8 bits) H10 H L H L L H
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)

* Query message setting

Message Description
Server address Set the address to send messages to. Setting "0" enables broadcast communication.
Function code Set H10.
Set the holding register address from which to start writing the data.
c | Starting address Starting address = start register address (decimal) - 40001
For example, when starting address 0001 is set, data is written to holding register 40002.
Quantity of registers Set the number of holding registers for writing data. Data can be written to up to 125 registers.
Byte count The setting range is H02 to HFA (2 to 250). Set twice the value specified by d.
Set the amount of data specified by d. Write data is output Hi bytes first followed by Lo bytes, and
f | Register value 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
The contents in the normal response (a to d, including the CRC check) are the same as those in the query messages.
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B Example) Write 0.5 s (H05) to 41007 (Pr.7) and 1 s (HOA) to 41008 (Pr.8) of server address 25
(H19).

Query message

Server | Function Starting address Quar.1t|ty of Byte count Register value CRC check

address code registers
H19 H10 HO3 HEE HOO0 HO02 HO4 HOO0 HO5 HOO HOA H86 H3D
(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)
Normal response (Response message)

Server address Function code Starting address Quantity of registers CRC check

H19 H10 HO3 HEE HOO Ho2 H22 H61
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)

€ Read holding register access log (H46 or 70)

* Queries by function codes H03, HO6, 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

b. Function

a. Server address CRC check
code
. H46 L H
(8 bits) (8 bits) (8 bits) (8 bits)

* Normal response (Response message)

a. Server address b. Fcuondc:on c. Starting address d. No. of points CRC check
(8 bits) H46 H L H L L H
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)

* Query message setting

Message Description
Set the address to send messages to. Broadcast communication is not possible. (Invalid when "0"
a | Server address .
is set.)
b | Function code Set H46.
» Content of normal response
Message Description

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

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

d | No. of points The number of holding registers that were successfully accessed is returned.

c | Starting address

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

Query message

Server address AT CRC check
code
H19 H46 H8B HD2
(8 bits) (8 bits) (8 bits) (8 bits)

Normal response (Response message)

Server address Fucr:,cctleon Starting address No. of points CRC check
H19 H10 HO3 HEE HOO HO2 H22 H61
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)

The number of holding registers that were successfully accessed was returned as two with the start address 41007 (Pr.7).
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@ Error response

* An error response is returned if the query message received from the client contains an illegal function, address or data.

No response is returned for parity, CRC, overrun, framing, and busy errors.

«*® NOTE

* No response is also returned in the case of broadcast communication.

* Error response (Response message)

a. Server address 2 Fcu: dc:on c. Exception code CRC check
. H80 + Function . L H
(8 bits) (8 bits) (8 bits) @bits) | (8 bits)
Message Description
Server address Set the address received from the client.
Function code The function code requested by the client and H80 is set.
¢ | Exception code The codes in the following table are set.
* Error code list
Code Error item Error description
01 ILLEGAL FUNCTION The query message from the client has a function code that cannot be handled by the server.
02 ILLEGAL DATA ADDRESS"! The query message from the client has a register address that cannot be handled by the
server. (No parameter, parameter cannot be read, parameter cannot be written)
03 ILLEGAL DATA VALUE The query message from the cllfent hag Fjata that cannot be handled by the server. (Out of
parameter write range, a mode is specified, or other error)

*1

An error response is not returned in the following cases.

(a) Function code HO3 (reading data of holding registers)

When the quantity of registers is specified as one or more and there are one or more holding registers from which data can be read.

(b) Function code H10 (writin:

g data to multiple holding registers)

When the quantity 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.

«*® NOTE

< 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

» Error detection of message data

and the written data is invalid.

The following errors are detected in message data from the client. The inverter output is not shut off even if an error is

detected.

Error check items

Error item

Error description

Inverter operation

Parity error

The data received by the inverter is different from the
specified parity (Pr.120 setting).

Framing error

The data received by the inverter is different from the stop
bit length (Pr.119/Pr.120) setting.

Overrun error

The next data has been sent by the client before the
inverter completes receiving the preceding data.

Message frame error

The data length of the message frame is checked, and an
error is generated if the received data length is less than
4 bytes.

When a receive buffer overflow occurs, an error is
generated if a received message frame is addressed to
the own station or broadcasted.

CRC check error

An error is generated if the data in the message frame
does not match the calculation result.

When this error occurs, Pr.343 is
incremented by one.

When this error occurs, the LF signal is
output.
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«*® NOTE

» The LF signal can be assigned to an output terminal by setting any of Pr.190 to Pr.197 (Output terminal function selection).
Changing the terminal assignment may affect other functions. Set parameters after confirming the function of each terminal.

€ MODBUS register

* The following shows the MODBUS registers for system environment variables (read/write), monitor codes (read),

parameters (read/write), fault 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 clear’! Write Set H5A96.
40007 All parameter clear™! Write Set HAA99.
40008 Inverter status / control input command Read/write Refer to the following.
(extended)?
40009 Inverter status / control input command 2 Read/write Refer to the following.
40010 Operation mode / inverter setting™ Read/write Refer to the following.
40014 Set frequency (RAM value) Read/write (The display can be changed to the rotations per
40015 Set frequency (EEPROM value) Write minute (machine speed) using Pr.37 and Pr.53. Refer
to the FR-E800 Instruction Manual (Function).)
*1  Settings in the communication parameters are not cleared.
*2 The data is written as a control input command for writing.
The data is read as the inverter status for reading.
*3 The data is written as an operation mode setting for writing.

The data is read as the operation mode status for reading.

 Inverter status / control input command, and inverter status / control input command (extended)

Bit Definition Bit Definition
Control input command Inverter status Control input command Inverter status

0 Stop command RUN (Inverter running) 2 0 NET X1 (—)" NET Y1 (0)2
1 | Forward rotation command Forward running 1 INETX2(—)" NET Y2 (0)?
2 Reverse rotation command Reverse running 2 NET X3 (—)’k1 NET Y3 (O)*2

RH (High-speed operation - 0
3 4 Up to frequency 3 NET X4 (—) NET Y4 (0)

command)

RM (Middle-speed operation .
4 o Overload alarm 4 NET X5 (—)" 0

command)

RL (Low-speed operation
5 “ 0 5 — 0

command)

) . FU (Output frequency
6 JOG operation selection 2 R 6 — 0
detection)

7 Second function selection ABC (Fault)? 7 |— 0
8 | Terminal 4 input selection ABC2 (0)2 8 |— 0
9 |—= Safety monitor output 23 9 |— 0
10 | MRS (Output stop) 0 10 |— 0
11 |— 0 11 |— 0
12 | RES (Inverter reset)”! 0 12 |— 0
13 |— 0 13 |— 0
14 |— 0 14 |— 0
15 |— Fault occurrence 15 |— 0

*1

The signal within parentheses ( ) is the initial status. The function changes depending on the setting of Pr.180 to Pr.189 (Input terminal function
selection).

For details, refer to the description of Pr.180 to Pr.189 (Input terminal function selection) in the FR-E800 Instruction Manual (Function).

The signals assigned to the input terminals may be valid or invalid in the NET operation mode. (Refer to the FR-E800 Instruction Manual
(Function).)
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*2  The signal within parentheses ( ) is the initial status. The function changes depending on the setting of Pr.190 to Pr.197 (Output terminal
function selection).
For details, refer to the description of Pr.190 to Pr.197 (Output terminal function selection) in the FR-E800 Instruction Manual (Function).
*3  Fixed to 0 when the FR-E8TR or the FR-E8TE? is installed.

» Operation mode / inverter setting

Mode Read value Write value
EXT H0000 H0010""
PU HO001 H0011™
EXT
10G H0002 —
PU
106G H0003 —
NET H0004 H0014
PU + EXT H0005 —

*1  Writing is available depending on the Pr.79 and Pr.340 settings. For details, refer to the FR-E800 Instruction Manual (Function).
Restrictions in each operation mode conform with the computer link specification.

* Monitor code

For details of the register numbers and the monitor items, refer to the description of Pr.52 in the FR-E800 Instruction

Manual (Function).

« Parameters

Pr. Register Name Read/write Remarks
For details on parameter names,
41000 to refer to the parameter list in the FR- . . )
0 to 999 41999 E800 Instruction Manual Read/write The parameter number + 41000 is the register number.
(Function).
C2 (902) 41902 Terminal 2 frequency setting bias Read/write
frequency
42092 ;enr;’;ga:/;j:)q“ency settingbias | oo diwrite | Analog value (%) set in C3 (902)
C3 (902
(902) Terminal 2 frequency setting bias Analog value (%) of the voltage (current) applied to terminal
43902 . Read
(terminal analog value) 2
125 (903) | 41903 Terminal 2 frequency setting gain Read/write
frequency
42093 ;I;enrg:lor;a\llzlzr:)quency setting gain Read/write Analog value (%) set in C4 (903)
C4 (903
(903) Terminal 2 frequency setting gain Analog value (%) of the voltage (current) applied to terminal
43903 . Read
(terminal analog value) 2
Terminal 4 frequency setting bias .
C5 (904) 41904 Read/write
frequency
Terminal 4 frequency setting bias . o .
42094 (analog value) Read/write Analog value (%) set in C6 (904)
C6 (904
(04) Terminal 4 frequency setting bias Analog value (%) of the current (voltage) applied to terminal
43904 . Read
(terminal analog value)
126 (905) | 41905 Terminal 4 frequency setting gain Read/write
frequency
42095 ;I;enrg:(ljr;a\llglgs)quency setting gain Read/write Analog value (%) set in C7 (905)
C7 (905
(90%) Terminal 4 frequency setting gain Analog value (%) of the current (voltage) applied to terminal
43905 . Read
(terminal analog value) 4
C12 (917) |41917 Terminal 1 bias frequency (speed) | Read/write Available only when the FR-E8AXY is installed.
- - o - -
42107 Terminal 1 bias (speed) (analog Read/write Analog valug (.A':) setin C13 (917) (Available only when the
13 (917) value) FR-E8AXY is installed.)
43917 Terminal 1 bias (speed) (terminal Read Analog value (%) of the voltage applied to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C14 (918) |41918 Terminal 1 gain frequency (speed) | Read/write Available only when the FR-E8AXY is installed.
- - S - -
42108 Terminal 1 gain (speed) (analog Read/write Analog valug (./o) setin C15 (918) (Available only when the
15 (918) value) FR-E8AXY is installed.)
43918 Terminal 1 gain (speed) (terminal Read Analog value (%) of the voltage applied to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C16 (919) |[41919 Terminal 1 bias command (torque) | Read/write Available only when the FR-E8AXY is installed.
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Pr. Register Name Read/write Remarks
- - o - -
42109 I;Lrgl)nal 1 bias (torque) (analog Read/write ?;?EgA\fy;(i:s)t:ﬁ;g)CW (919) (Available only when the
C17 (919 :
(919) 43919 Terminal 1 bias (torque) (terminal Read Analog value (%) of the voltage applied to terminal 1
analog value) (Available only when the FR-E8AXY is installed.)
C18 (920) |[41920 Terminal 1 gain command (torque) | Read/write Available only when the FR-E8AXY is installed.
- - S - -
42110 I;Ln(:)nal 1 gain (torque) (analog Read/write ?ga_lllg)gA\;?\l(uies(iéos)t:ﬁ;g\)C19 (920) (Available only when the
C19 (920 :
(920) Terminal 1 gain (torque) (terminal Analog value (%) of the voltage applied to terminal 1
43920 Read
analog value) (Available only when the FR-E8AXY is installed.)
C38(932) |41932 Terminal 4 bias command (torque) | Read/write
42122 I;L";')”a' 4 bias (torque) (analog | oo ywrite | Analog value (%) set in C39 (932)
C39 (932
(932) Terminal 4 bias (torque) (terminal Analog value (%) of the current (voltage) applied to terminal
43932 analog value) Read 4
C40 (933) (41933 Terminal 4 gain command (torque) | Read/write
agrz3 | gemnel 4 oain (oraue) @299 peagiurite | Analog value (%) setin C41 (933)
C41 (933
(933) Terminal 4 gain (torque) (terminal Analog value (%) of the current (voltage) applied to terminal
43933 analog value) Read 4
C42 (934) (41934 PID display bias coefficient Read/write
42124 PID display bias analog value Read/write Analog value (%) set in C43 (934)
C43 (934) PID display bias analog value Analog value (%) of the current (voltage) applied to terminal
43934 (terminal analog value) Read 4
C44 (935) |41935 PID display gain coefficient Read/write
42125 PID display gain analog value Read/write Analog value (%) set in C45 (935)
C45 (935) PID display gain analog value Analog value (%) of the current (voltage) applied to terminal
43935 (terminal analog value) Read
For details on parameter names,
1000 to 45000 to refer to the parameter list in the FR- . ) )
1999 45999 E800 Instruction Manual Read/write The parameter number + 44000 is the register number.
(Function).
« Fault history
Register Definition Read/write Remarks
40501 Fault record 1 Read/write
40502 Fault record 2 Read
40503 Fault record 3 Read
40504 Fault record 4 Read Being 2 bytes in length, the data is stored as HOOoo.
40505 Fault record 5 Read Refer to the lowest 1 byte fort.he error code. (!:or details on error codes,
refer to the FR-E800 Instruction Manual (Maintenance).)
40506 Fault record 6 Read The fault history is batch-cleared by writing to register 40501.
40507 Fault record 7 Read Set any value as data.
40508 Fault record 8 Read
40509 Fault record 9 Read
40510 Fault record 10 Read
* Product profile
Register Definition Read/write Remarks
44001 Model (1st and 2nd characters) Read
44002 Model (3rd and 4th characters) Read
44003 Model (5th and 6th characters) Read
44004 Model (7th and 8th characters) Read The inverter model can be read in ASCII code.
44005 Model (9th and 10th characters) | Read "H20" (blank code) is set for blank area.
44006 Model (11th and 12th characters) | Read Example) FR-E820-1:
44007 Model (13th and 14th characters) | Read H46, H52, H2D, H45, H38, H32, H30, H2D, H31, H20 ... H20
44008 Model (15th and 16th characters) | Read
44009 Model (17th and 18th characters) | Read
44010 Model (19th and 20th characters) | Read
44011 Capacity (1st and 2nd characters) | Read The capacity in the inverter model can be read in ASCII code.
44012 Capacity (3rd and 4th characters) | Read aitrzrﬁerrizd in increments of 0.1 kW, and rounds down to 0.01 kW
. "H20" (blank code) is set for blank area.
44013 C ty (5th and 6th ch it Read
apacity (Sth and 6th characters) | Rea Example) 0.75K: " 7" (H20, H20, H20, H20, H20, H37)
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«*® NOTE

* When a 32-bit parameter setting or monitor item is read and the value to be read exceeds HFFFF, HFFFF is returned.
» The display can be changed from the frequency to rotations per minute (machine speed) using Pr.53. When the machine
speed is displayed, the value is incremented by one.

€ Pr.343 Communication error count

« The communication error occurrence count can be checked.

Parameter Setting range Minimum setting range Initial value
343 (0 to 999) (Read-only) 1 0

«*® NOTE

* The communication error count is temporarily stored in the RAM memory. The value is not stored in the EEPROM, and so is
cleared to 0 when power is reset and the inverter is reset.

€ Alarm (LF) signal output (communication error warning)

» During a communication error, the Alarm (LF) signal is output by open collector output. Assign the terminal to be used using
any of Pr.190 to Pr.197 (Output terminal function selection).

Client ‘ Alarm data ‘ ‘ Alarm data ‘ Normal data ‘ ‘ Alarm data ‘ ‘ Normal data ‘

Reply data

Server

Reply data

Communication

3 Not increased 3
| v 1

error count 0 X M 1‘
(Pr.343) ; :
Signal LF OFF ON i OFF ON OFF

Y Turns off when normal data is received ‘

Communication error count is increased in Alarm data : Data resulting in
synchronization with leading edge of LF signal communication error.

«*® NOTE

« The LF signal can be assigned to an output terminal by setting Pr.190 to Pr.197. Changing the terminal assignment may affect
other functions. Set parameters after confirming the function of each terminal.

# Signal loss detection (Pr.122)

« If a signal loss (communication stop) is detected between the inverter and computer as a result of a signal loss detection,
a communication error (E.PUE) occurs and the inverter output will be shut off.

* When a signal loss is detected, the LF signal is output.

* When "9999" is set, the communication check (signal loss detection) will not be performed.

» The monitor items and parameter settings can be read via RS-485 communication when "0" is set, but a communication
error (E.PUE) occurs instantly when the operation mode is switched to the one for the selected command interface
(Network operation mode in the initial setting).

» Setting any value from 0.1 second to 999.8 seconds will enable signal loss detection. To make a signal loss detection, it
is necessary to send data from the computer within the communication check time interval. (The inverter makes a
communication check (clearing of communication check counter) regardless of the station number setting of the data sent
from the client.)
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» Communication check is started at the initial communication in the operation mode for the selected command interface
(Network operation mode in the initial setting).

Example: Pr.122 = "0.1 to 999.8s"

Operation Mode <—Externa|—>! «—NET—>

Computer » Inverter —I

Inverter > Computer

Fault (E.PUE)

Communication
check counter

ALM OFF ON

«*® NOTE

« The operation at a communication error occurrence depends on the setting of Pr.502 Stop mode selection at
communication error. (Refer to page 282.)
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3.6 BACnet MS/TP

Operation or parameter setting via communication is possible using the BACnet MS/TP protocol through the PU connector on
the inverter.

To use BACnet MS/TP, set "2" in Pr.549 Protocol selection.

This function is not supported depending on the date of manufacture of the inverter. For details of specification changes, refer
to page 290.

Initial value™
Gr1 | Gr2

Pr. Name Setting range Description

0,510 14, 17 to 20, 22 to | 81: BACnet reception status

. . 33, 35, 38, 40 to 42, 44, 82: BACnet token pass counter (Displays the count of

52 Operation panel main 0 45,50 to 57, 61, 62, 64, | received token)

M100 | monitor selection 65, 67, 68, 81 to 84, 852, | 83: BACnet valid APDU counter (Displays the count of
* lid APDU detection)

863, 91,97, 100 va

84: BACnet communication error counter (Displays the

774 Opera_tion panel monitor count of communication error)

M101 | selection 1 1103, 5t0 14, 17 t0 20, 22 | 85: Terminal FM output level (Same display as Analog

775 Operation panel monitor to 33, 35, 38, 40 to 42, 44, | Output 0)

M102 | selection 2 9999 45, 50 to 57, 61, 62, 64, 86: Terminal AM output level (Same display as Analog
65, 67, 68, 81 to 84, 852, | Output 1) _

776 Operation panel monitor 86" 91 97 100 9999 The count of the setting values "82" and "83" returns to

M103 | selection 3 "0" if the count gxceeds "9999".. The upper limit of the
count of the setting value "84" is "9999".

117 PU communication

4 . .
N020 station number 0 0to 127 Set the inverter station number (node).

Select the communication speed.
118 96, 192, 384, 576, 768, The setting value x 100 equals the communication

PU communication speed | 192 425 speed.
N021 1152 -
For example, enter 96 to set the communication speed
of 9600 bps.
RS-485 communication is enabled. However, the
0 inverter output is shut off if the operation mode is
changed to the one for the selected command
122 PU icati heck interface.
- communication check |, Set the interval of the communication check (signal
N026 |time interval : .
0110999.8 s loss detection) time.
' ’ If a no-communication state persists for longer than the
permissible time, the inverter output will be shut off.
9999 No communication check (signal loss detection)
390 % setting reference
NO54 | frequency 60Hz [50Hz |1 to 590 Hz Set a reference frequency of the set frequency.
0 Mitsubishi inverter protocol (computer link)
ﬂ:%o Protocol selection 0 1 MODBUS RTU protocol
2'6 BACnet MS/TP protocol
Auto baud rate (bit 7)
0: inactive, 1: active
726 Auto Baudrate/Max 255 0to 255 : : :
NO50 | Master Max Master (bit O to bit 6) setting range: 0 to 127
Maximum address for master node
727 Set the maximum number of frames that the inverter
NO051 Max Info Frames ! 110255 can transmit while it owns the token.
L Device identifier
728 Device instance number | 010419 When the figure obtained by combining the Pr.728 and
N052 | (Upper 3 digits) (0o 418) Pr.729 settings is not within "0 to 4194302", the setting
is out of range.
When Pr.728 = "419", the setting range of Pr.729 is "0
729 Device instance number 0 0 to 9999 to 4302".
NO53 | (Lower 4 digits) (0 to 4302) When Pr.729 = "4303" or more, the setting range of

Pr.728 is "0 to 418".

*1  Gr.1 and Gr.2 are the parameter initial value groups. (Refer to the FR-E800 Instruction Manual (Function).)

*2  The setting is available only for the FR-E800-1.

*3  The setting is available only for the FR-E800-4 and FR-E800-5.

*4  When a value outside the setting range is set, the inverter operates at the initial value.

*5  When the Auto baudrate is used, the communication speed is changed to the detected communication speed.
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*6  When Pr.549 = "2 (BACnet MS/TP)", the parameter unit is not available.

«“® NOTE

« Always reset the inverter after making the initial settings of the parameters. After changing the communication-related
parameters, communication cannot be made until the inverter is reset.

4 Communication specifications

» The specifications conform to the BACnet standard of physical medium EIA-485.

Item Description
Physical medium EIA-485 (RS-485)
Connection port PU connector
Data transfer method NRZ encoding
Baud rate 9600 bps, 19200 bps, 38400 bps, 57600 bps, 76800 bps, 115200 bps
Start bit Fixed to 1 bit
Data length Fixed to 8 bits
Parity bit Fixed to none
Stop bit Fixed to 1 bit
Network topology Bus topology

Token passing (token bus)
Master-slave (This product is used as the master only.)

Communication method

Communication protocol MS/TP (master-slave/token passing LAN)
Maximum connection 255 (up to 32 for one segment, addition with a repeater available)
Node number 0to 127
| Master 0 to 127 (range available for the master)
Supported property of BACnet standard object type Refer to page 265.
Supported BIBBs (Annex K) Refer to page 274.
BACnet standardized device profile (Annex L) Refer to page 274.
Segmentation Not supported
Device address binding Not supported

«*® NOTE

« This product is classified as a BACnet Application Specific Controller (B-ASC).

« This product is designed for multiple master network, therefore 2-wire type connection is supported.

» This product is a node with local bias resistors. Therefore at least one node must be a node with network bias resistors in the
network configuration. Prepare a node with network bias resistors.

€ BACnet reception status monitor (Pr.52)

» Set Pr.52 = "81" to monitor the BACnet communication status on the operation panel.

gl Status Description LF signal
value output
0 Idle Never had BACnet communication OFF
. Automatic baud rate recognition.
Automatic baud rate . - ) e
1 " (Communication error during automatic baud rate recognition is not OFF
recognition
counted.)
2 Not joined the network Waiting for a token to own node OFF
10 Received a token to own node OFF
11 Data to own node Received a supported request to own node (including broadcasting) OFF
12 Received an unsupported request to own node (including broadcasting) OFF
20 Data to other node Received a token to other nodes OFF
30 Node separated Separated from token passing after joined in it. OFF
90 Detected a communication error. ON
o1 Fault data Protocol error ON
(LPDU, NPDU, APDU are not following the format regulations.)

# Signal loss detection (Pr.122)

« If signal loss is detected between the inverter and computer, the communication error "E.PUE" will occur and the inverter
output will be shut off.
* When a signal loss is detected, the LF signal is output.
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* When "9999" is set, the communication check (signal loss detection) will not be performed.

» The monitor items and parameter settings can be read via RS-485 communication when "0" is set, but a communication
error (E.PUE) occurs instantly when the operation mode is switched to the one for the selected command interface
(Network operation mode in the initial setting).

» Setting any value from 0.1 second to 999.8 seconds will enable signal loss detection. To make a signal loss detection, it
is necessary to send data from the computer within the communication check time interval. (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 initial communication in the operation mode for the selected command interface
(Network operation mode in the initial setting).

Example: Pr.122 = "0.1 to 999.8s"

Operation Mode <—Externa|—>! +«—NET—>

|
Computer » Inverter —I | Ig
|

Inverter > Computer

|

Pra22 f--ooeeoee oo el :
|
1

IR

Fault (E.PUE)

Communication
check counter

ALM OFF ON

«"® NOTE

« The operation at a communication error occurrence depends on the setting of Pr.502 Stop mode selection at
communication error. (Refer to page 282.)

@ % setting reference frequency (Pr.390)

» Set a reference frequency of the set frequency. The setting value of Pr.390 % setting reference frequency is 100%
reference. The reference to the frequency command is converted to the set frequency in the following formula.
Set frequency = % setting reference frequency x Speed scale (Refer to page 268.)

A

[Pr.390 % setting reference frequency| [~---""""""">

| Set frequency written to the inverter|

0.00 Hz >
0% 100.00%

[Set frequency (Speed scale)]

«“® NOTE

» The % setting reference frequency cannot be set at less than the minimum frequency resolution of the inverter.
» The set frequency is written to RAM.

» The set frequency is applied at the writing of Speed scale. (The set frequency is not applied at the setting of Pr.390.)

€ Automatic baud rate recognition (Pr.726 Auto Baudrate/Max Master)

» Automatic changing of baud rate is available with Pr.726 setting. When Pr.726 = "128 to 255", turn the power ON from
OFF or reset the inverter to start automatic baud rate recognition.

Pr.726 setting Operation
0to 127 Automatic baud rate recognition is disabled.
(The Pr.118 setting is used as the baud rate.)
The inverter monitors the data on the communication bus, and automatically switches the baud rate.
128 to 255 ; L
The recognized baud rate is written to Pr.118.
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«*® NOTE

« After the baud rate recognition, the recognized baud rate is written in EEPROM as the Pr.118 setting regardless of the Pr.342

Communication EEPROM write selection setting.
* The BACnet status monitor displays "1" during automatic baud rate recognition.
» The communication error monitor count is not performed during automatic baud rate recognition.

« During automatic baud rate recognition, the inverter does not transmit data, but only accepts data.

* The baud rate switching operation cannot be finished if the inverter is not connected to the communication bus. (BACnet
protocol will not be established.)

» The baud rate switching operation cannot be finished if the inverter is continuously receiving abnormal data during automatic

baud rate switching. (BACnet protocol will not be established.)

€ Supported property of BACnet standard object type

R: Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)

Property

Object support condition

Analog
Input

Analog
Output

Analog
Value

Binary
Input

Binary
Output

Binary
Value

Device

Network
Port

APDU Length

R

APDU Timeout

Application Software Version

Changes Pending

Database Revision

Device Address Binding

Event State

Firmware Revision

Py

Link Speed

MAC Address

Max APDU Length Accepted

Max Info Frames

Max Master

=3

Model Name

A==

Network Number

Network Number Quality

Network Type

oo s

Number of APDU Retries

Object Identifier

Py

Py

Object List

Object Name

Object Type

A0 0| 0| D

Out Of Service

Polarity

Present Value

| DD OO

Priority Array

|IO|X" OO O

Protocol Level

Protocol Object Types Supported

Protocol Revision

Protocol Services Supported

Protocol Version

A0 OO

Reliability

Relinquish Default

Segmentation Supported

Status Flags

System Status

Unit

Vendor Identifier

Vendor Name

Property List

R

R

Current Command Priority

R

R

*1  This property is commandable for some instances of this object. Otherwise it is read/write.
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*2  This property is supported only for instances of this object where the Present Value property is commandable.

@ Details of the supported properties

» The details of the supported properties are as follows.

Property

Details

APDU Length

Shows the maximum number of octets.
Fixed to 50 octets for the FR-E800.

APDU Timeout

Shows the send retry interval (ms) when there is no reception confirmation response to the APDU
request.

Application Software Version

Shows the inverter firmware version.

Changes Pending

If the property value whose change is to be reflected at a reset is changed, TRUE (1) is returned.
FALSE (0) is returned after the status is initialized by a reset.

Database Revision

Always 0.

Device Address Binding

No data.

Event State

Shows the event state of the related object.
Fixed to NORMAL (0) for the FR-E800.

Firmware Revision

Shows the firmware level.

Shows the communication speed in the unit of bit/s.

Link Speed The Pr.118 setting value x 100 equals the communication speed.
Shows the MAC address of the network port.
MAC Address The Pr.117 setting value is used for the MAC address.

For example, the MAC address is 7F when Pr.117 = "127".

Max APDU Length Accepted

Shows the maximum APDU length.

Max Info Frames

Shows the maximum number of frames that the inverter can transmit while it owns the token. When
a value is written, it is reflected to the Pr.727 setting.

Max Master

Shows the maximum address for master node. When a value is written, it is reflected to the Pr.726
setting.

Model Name

Shows the model of the BACnet device.

Network Number

Shows the network number.
Fixed to 0 for the FR-E800. If a value other than "0" is written, an error code
VALUE_OUT_OF_RANGE (37) will be returned.

Network Number Quality

Shows the quality of the network port number.
Fixed to UNKNOWN (0) for the FR-E800.

Network Type

Shows the communication method of the network.
Fixed to MSTP (2) for the FR-E800.

Number of APDU Retries

Shows the maximum number of APDU send retries.

Object Identifier

Shows the unique numeric code to identify the object.

Object List

Shows the object identifier list.

Object Name

Shows the object name.

Object Type

Analog input: ANALOG_INPUT (0)
Analog output: ANALOG_OUTPUT (1)
Analog value: ANALOG_VALUE (2)
Binary input: BINARY_INPUT (3)
Binary output: BINARY_OUTPUT (4)
Binary value: BINARY_VALUE (5)
Device: DEVICE (8)

Network port: NETWORK_PORT (56)

Out Of Service

If the Present Value property is not changed or if the change is not applied, TRUE (1) is returned.
FALSE (0) is returned in other cases.

Polarity

REVERSE (1) is returned when the binary output is negative logic. Fixed to NORMAL (0) for the
binary input.

Present Value

Shows the present value of each object identifier.

Priority Array

Values to be written to the objects supporting the commandable values are stored. Values are
initialized at the power-ON or inverter reset.

Protocol Level

Shows the protocol level.
Fixed to BACNET_APPLICATION (2) for the FR-E800.

Protocol Object Types Supported

The bit is 1 for the supported objects or O for the other objects.

Protocol Revision

Shows the revision of the compliant BACnet standard.

Protocol Services Supported

The bit is 1 for the supported services or 0 for the other services.

Protocol Version

Shows the version of the compliant BACnet standard.

Reliability

Shows the reliability of the network port.
Fixed to no-fault-detected (0) for the FR-E800.

Relinquish Default

Shows the default value to be applied when no data is stored in the Priority Array property.

Segmentation Supported

Shows whether to support segmentation of messages at sending/receiving.
Fixed to NO_SEGMENTATION (3) for the FR-E800.
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Property Details
Status Flags Always 0.
System Status Shows the current physical and logical status of the device.
Unit Uses engineering units as the measurement unit.
Vendor Identifier Shows 16-bit vendor identification code assigned by ASHRAE.
Vendor Name Mitsubishi Electric Corporation
Property List Shows the property identifier list.
Current Command Priority Shows the currently active priority.

€ Supported BACnet object
« ANALOG INPUT

Present value

*q Description Unit
access type

Object identifier Object name

Represents actual input voltage (or input current) of
terminal 2.

(The range varies depending on the Pr.73 and Pr.267
1 Terminal 2 R settings.

0to 10 V (0% to 100%),

0to 5V (0% to 100%),

0 to 20 mA (0% to 100%))

Represents actual input current (or input voltage) of
terminal 4.

(The range varies depending on the Pr.73 and Pr.267
2 Terminal 4 R settings.

2t0 10V (0% to 100%),

1to 5V (0% to 100%),

4 to 20 mA (0% to 100%))

*1  R:Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)

percent
(98)

percent
(98)

* ANALOG OUTPUT

Present value

1 Description Unit
access type

Object identifier Object name

Controls actual output current level of terminal FM.
Control is available when Pr.54 FM terminal function percent
selection = "85"4. (98)
(Setting range: 0% to 200%)

Controls actual output voltage level of terminal AM.
Control is available when Pr.158 AM terminal function percent
selection = "86". (98)
(Setting range: -200% to 200%)

02 Terminal FM o]

173 Terminal AM ]

*1  R:Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)
Values written to the objects that support the commandable values are stored in the Priority Array, even when "Write Access Denied" is returned
due to inconsistency of the writing requirements such as the operating mode, on condition that the values are written within the setting range.
*2  The setting is available only for the FR-E800-1.
*3 The setting is available only for the FR-E800-4 and FR-E800-5.
*4  Available regardless of the operation mode, operation command source, and speed command source.

» ANALOG VALUE

Object identifier | Object name LR valq: Description Unit
access type
Output hertz
1 o R Represents the output frequency value.
frequency (27)
2 Output current R Represents the output current value. ?3n)1peres
volts
3 Output voltage R Represents the output voltage value. (5)
revolution-
6 Running speed? |R Represents the running speed value. per-minute
(104)
8 Converter output R Represents the converter output voltage value. volts
voltage 5)
14 Output power R Represents the output power value. I;:g;zvatts
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Present value

Object identifier | Object name q Description Unit
access type
17 Load meter R Represents the load meter value. E):é’;:ent
20 Cumu.latl\./e . R Represents the cumulative energization time value. hours
energization time (71)
23 Actual operation R Represents the actual operation time value. hours
time (71)
Cumulative kilowat-
25 R Represents the cumulative power value. hours
power (19)
52 PID set point R Represents the PID set point. ?;é;mlts
Represents the PID deviation. no-units
54 PID deviation R (Minus display is available with reference to 0%, in 0.1% (95)
increment.)
67 PID measured R Represents the PID measurement 2. no-units
value2 (95)
] no-units
200 Alarm history 1 R Represents the latest fault record (fault record 1). (95)
. no-units
201 Alarm history 2 R Represents the second latest fault (fault record 2). (95)
. . no-units
202 Alarm history 3 R Represents the third latest fault (fault record 3). (95)
] no-units
203 Alarm history 4 R Represents the fourth latest fault (fault record 4). (95)
. Controls the ratio of the frequency command. (Setting range: 0.00 | percent
3
300 Speed scale C o 100.00) (Refer to page 264.) (98)
Set the PID action set point.
« This object is the set point during dancer control if Pr.128 = "40 to
43" and Pr.609 = "4". (Setting range: 0.00 to 100.00)®
* This object is the set point during PID operation if Pr.128 = "60 or
310 PID set point c 61". (Setting range: 0.00 to 100.00) no-units
CcMD"3 * This object is the set point during PID operation if Pr.128 = "1000 | (95)
or 1001" and Pr.609 = "4". (Setting range: 0.00 to 100.00) 4™
* This object is the set point during PID operation if Pr.128 = "2000
or 2001" (not applied to the frequency) and Pr.609 = "4". (Setting
range: 0.00 to 100.00)™
Set the PID measured value.
* This object is the measured value during dancer control if Pr.128
="40 to 43" and Pr.610 = "4". (Setting range: 0.00 to 100.00)
« This object is the measured value during PID operation if Pr.128
PID measured ="60 or 61". (Setting range: 0.00 to 100.00)* )
311 *3 C * This object is the measured value during PID operation if Pr.128 no-units
value CMD ="1000 or 1001" and Pr.610 = "4". (Setting range: 0.00 to (95)
100.00) 4
« This object is the measured value during PID operation if Pr.128
="2000 or 2001" (not applied to the frequency) and Pr.610 = "4".
(Setting range: 0.00 to 100.00)*
Set the PID deviation. (0.01 increments)
« This object is the deviation during PID operation if Pr.128 = "50 or
51". (Setting range: -100.00 to 100.00)
312 PID deviation c - This object is the deviation during PID operation if Pr.128 ="1010 | percent
CMD™® or 1011" and Pr.609 = "4". (Setting range: -100.00 to 100.00) (98)
* This object is the deviation during PID operation if Pr.128 ="2010
or 2011" (not applied to the frequency) and Pr.609 = "4". (Setting
range: -100.00 to 100.00)
Mailbox no-units
398 w . ) ) .
parameter Access to the properties which are not defined as objects are (95)
available. (Refer to page 270. -uni
399 Mailbox value | W ( page 270.) ?;5;‘”“3
10007 Acceleration time | W Set Pr.7 Acceleration time. ;e;:)onds
10008 Deceleration time | W Set Pr.8 Deceleration time. ?7e:(3:)onds
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*2
*3
*4

*5

* BINARY INPUT

R: Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)

Values written to the objects that support the commandable values are stored in the Priority Array, even when "Write Access Denied" is returned
due to inconsistency of the writing requirements such as the operating mode, on condition that the values are written within the setting range.
The Pr.37 and Pr.53 settings are invalid.

If communication speed command source is other than NET, the setting value can be written, but not to be applied.

When both C42 and C44 # "9999", the setting range is from the smaller coefficient to the larger coefficient of C42 and C44. Depending on the
setting, the writing value and the reading value may not be the same at the minimum digit.

When Pr.133 # "9999", the Pr.133 setting is valid.

Object identifier Object name Present Valli? . Des.cription .
access type (0: inactive, 1: active)

0 Terminal STF R Represents actual input of terminal STF.

1 Terminal STR R Represents actual input of terminal STR.

4 Terminal RL R Represents actual input of terminal RL.

5 Terminal RM R Represents actual input of terminal RM.

6 Terminal RH R Represents actual input of terminal RH.

8 Terminal MRS R Represents actual input of terminal MRS.

10 Terminal RES R Represents actual input of terminal RES.

100 Terminal RUN R Represents actual output of terminal RUN.

104 Terminal FU R Represents actual output of terminal FU.

105 Terminal ABC R Represents actual output of terminals A, B, and C.

10772 Terminal SO R Represents actual output of terminal SO.
*1  R:Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)
*2  No function is assigned when the FR-E8TR or the FR-E8TET7 is installed.

+ BINARY OUTPUT

Object identifier Object name Present valu*? . Des-cription .
access type (0: inactive, 1: active)
Represents actual output of terminal RUN.
0 Terminal RUNCMD | C Control is available when Pr.190 RUN terminal function selection = "82
or 182"2,
Controls actual output of terminal FU.
4 Terminal FUCMD |C Control is available when Pr.191 FU terminal function selection = "82 or
182"2,
Controls actual output of terminals A, B, and C.
5 Terminal ABC CMD | C Control is available when Pr.192 ABC terminal function selection = "82
or 182"2,
*1  R:Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)
Values written to the objects that support the commandable values are stored in the Priority Array, even when "Write Access Denied" is returned
due to inconsistency of the writing requirements such as the operating mode, on condition that the values are written within the setting range.
*2  Available regardless of the operation mode, operation command source, and speed command source.
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* BINARY VALUE

Object identifier Object name LGS valti? Description
access type
0 Inverter running R Represents the Inverter running (RUN) signal status.
11 Irz\;zl;fer operation R Represents the Inverter operation ready (RY) signal status.
98 Alarm output R Represents the Alarm (LF) signal status.
99 Fault output R Represents the Fault (ALM) signal status.
200 Inverter running R Represents inverter reverse running status.
reverse
Control input Controls the function assigned to terminal RL.
302 . . P C Setting 1 in this object turns ON the signal assigned to Pr.180 RL terminal
instruction RL A .
function selection.
Control inout Controls the function assigned to terminal RM.
303 . . P C Setting 1 in this object turns ON the signal assigned to Pr.181 RM terminal
instruction RM ; K
function selection.
Control inout Controls the function assigned to terminal RH.
304 . . P C Setting 1 in this object turns ON the signal assigned to Pr.182 RH terminal
instruction RH h X
function selection.
Control input Controls the function assigned to terminal MRS.
306 . np C Setting 1 in this object turns ON the signal assigned to Pr.183 MRS
instruction MRS . . .
terminal function selection.
Control input Controls the function assigned to terminal RES.
308 ) ion RES™2 C Setting 1 in this object turns ON the signal assigned to Pr.184 RES terminal
instruction RES function selection.
Controls the start/stop command. The start command is written after the
. . *3
400 Run/Stop c Speed scale is applied.
1: Start
0: Stop
Controls the forward/reverse rotation.”
401 Forward/Reverse C 1: Reverse rotation
0: Forward rotation
Clears fault output status.
402 Fault reset c (Release of an inverter fault without inverter reset is available.)
*1  R:Read only, W: Read/Write (Commandable values not supported), C: Read/Write (Commandable values supported)
Values written to the objects that support the commandable values are stored in the Priority Array, even when "Write Access Denied" is returned
due to inconsistency of the writing requirements such as the operating mode, on condition that the values are written within the setting range.
*2  The RES signal cannot be controlled over a network. Therefore, the control input instruction RES is invalid in the initial status. To use the control
input instruction RES, change the signal with Pr.184 RES terminal function selection. (Refer to the FR-E800 Instruction Manual (Function).)
(Reset is available with ReinitializeDevice.)
*3  If communication operation command source is other than NET, the setting value can be written, but not to be applied.
« DEVICE

Object identifier

Object name

Description

0 to 4194302

4194303""

Model information # device instance number

Reads the device status or changes the setting.
Device instance number: Pr.728 x 10000 + Pr.729

*1  Available only for Read Property Service.

* NETWORK PORT

Object identifier

Object name

Description

0

BACnetMSTP on EIA-485

Reads the status of the PU connector or changes the setting.

4194303

Access is attempted as the object identifier of the port which receives the request.

*1  Available only for Read Property Service.

€ Mailbox parameter / Mailbox value (BACnet registers)

» Access to the properties which are not defined as objects are available by using "Mailbox parameter" and "Mailbox value".

» To read a property, write the register of the intended property to "Mailbox parameter”, and then read "Mailbox value". To
write a property, write the register of the intended property to "Mailbox parameter”, and then write a value to "Mailbox
value".
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» System environment variables

Register Definition Read/write Remarks
) . ) . The data is written as an operation mode setting for writing.
40010 Operation mode /inverter setting | Read/write The data is read as the operation mode status for reading.
[Operation mode / inverter setting]
Mode Read value Write value
EXT HO000 Hoo10™
PU HO0001 Ho011"
EXT
JOG H0002 —
PU
JOG H0003 —
NET H0004 H0014
PU + EXT | HO005 —

*1  Writing is available depending on the settings of Pr.79 and Pr.340. For details, refer to the FR-E800 Instruction Manual (Function).
Restrictions in each operation mode conform with the computer link specification.

* Monitor code

For details of the register numbers and the monitor items, refer to the description of Pr.52 in the FR-E800 Instruction

Manual (Function).
* Parameter

Pr. Register Name Read/write Remarks
For details on parameter names,
0t0 999 41000 to 41999 refer to the parameter listin the FR- Read/write The_ parameter number + 41000 is the
E800 Instruction Manual register number.
(Function).
C2 (902) 41902 Terminal 2 frequency setting bias Read/write
frequency
Terminal 2 frequency setting bias . o .
42092 (analog value) Read/write Analog value (%) set in C3 (902)
C3 (902
(902) Terminal 2 frequency setting bias Analog value (%) of the voltage (current)
43902 . Read ) )
(terminal analog value) applied to terminal 2
125 (903) 41903 Terminal 2 frequency setting gain Read/write
frequency
42093 ;I;enr;r:(l)r;]allslzr:)quency setting gain Read/write Analog value (%) set in C4 (903)
C4 (903
(903) Terminal 2 frequency setting gain Analog value (%) of the voltage (current)
43903 . Read . .
(terminal analog value) applied to terminal 2
C5 (904) 41904 Terminal 4 frequency setting bias Read/write
frequency
Terminal 4 frequency setting bias . o .
42094 (analog value) Read/write Analog value (%) set in C6 (904)
C6 (904
(04) Terminal 4 frequency setting bias Analog value (%) of the current (voltage)
43904 . Read ) )
(terminal analog value) applied to terminal 4
126 (905) 41905 Terminal 4 frequency setting gain Read/write
frequency
42095 ;I'aenr;rll(l)r;]all;‘rlzr:)quency setting gain Read/write Analog value (%) set in C7 (905)
C7 (905
(905) Terminal 4 frequency setting gain Analog value (%) of the current (voltage)
43905 . Read . .
(terminal analog value) applied to terminal 4
C12 (917) 41917 Terminal 1 bias frequency (speed) | Read/write ﬁ‘éf:ﬁ‘:c'f only when the FR-E8AXY is
Terminal 1 bias (speed) (analog . Analog value (%) setin C13 (917) (Available
42107 value) Read/write only when the FR-E8AXY is installed.)
C13 (917) . . ) Analog value (%) of the voltage applied to
43917 Zﬁ;’l‘y"‘ﬂa}ug)""s (speed) (terminal | o g terminal 1 (Available only when the FR-
9 E8AXY is installed.)
C14 (918) 41918 Terminal 1 gain frequency (speed) | Read/write ﬁ\;?;ﬁ:ée only when the FR-E8AXY is
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Pr. Register Name Read/write Remarks
Terminal 1 gain (speed) (analog . Analog value (%) setin C15 (918) (Available
42108 value) Read/write only when the FR-E8AXY is installed.)
C15 (918) ) ) ) Analog value (%) of the voltage applied to
43918 Zﬁ;’l’;'”?a?ui?'” (speed) (terminal | o terminal 1 (Available only when the FR-
9 E8AXY is installed.)
C16 (919) 41919 Terminal 1 bias command (torque) | Read/write ﬁ\;?;ﬁ:ée only when the FR-E8AXY is
Terminal 1 bias (torque) (analog . Analog value (%) setin C17 (919) (Available
42109 value) Read/write only when the FR-E8AXY s installed.)
C17 (919) ) i . Analog value (%) of the voltage applied to
43919 Zﬁ;’;‘”?/'arut;')as (torque) (terminal | g terminal 1 (Available only when the FR-
9 EBAXY is installed.)
C18 (920) 41920 Terminal 1 gain command (torque) | Read/write ﬁ‘éf;'ﬁ‘:ée only when the FR-E8AXY is
Terminal 1 gain (torque) (analog . Analog value (%) setin C19 (920) (Available
42110 value) Read/write only when the FR-ESAXY is installed.)
C19 (920) . . ) Analog value (%) of the voltage applied to
43920 Zﬁ;rl';'”fl'a?u%?'” (torque) (terminal | o terminal 1 (Available only when the FR-
9 E8AXY is installed.)
C38 (932) 41932 Terminal 4 bias command (torque) | Read/write
42122 I:L";')”a' 4 bias (torque) (analog | po - yrite Analog value (%) set in C39 (932)
C39 (932
(932) Terminal 4 bias (torque) (terminal Analog value (%) of the current (voltage)
43932 Read . .
analog value) applied to terminal 4
C40 (933) 41933 Terminal 4 gain command (torque) | Read/write
42123 I:Lrg')”a' 4 gain (torque) (analog | g o 4 urite Analog value (%) set in C41 (933)
C41 (933
(933) Terminal 4 gain (torque) (terminal Analog value (%) of the current (voltage)
43933 Read . :
analog value) applied to terminal 4
C42 (934) 41934 PID display bias coefficient Read/write
42124 PID display bias analog value Read/write Analog value (%) set in C43 (934)
C43 (934) PID display bias analog value Analog value (%) of the current (voltage)
43934 ) Read . .
(terminal analog value) applied to terminal 4
C44 (935) 41935 PID display gain coefficient Read/write
42125 PID display gain analog value Read/write Analog value (%) set in C45 (935)
C45 (935) PID display gain analog value Analog value (%) of the current (voltage)
43935 : Read : .
(terminal analog value) applied to terminal 4
For details on parameter names,
1000 to 1999 45000 to 45999 refer to the pgrameter listin the FR- Read/write Thg parameter number + 44000 is the
E800 Instruction Manual register number.
(Function).
» Fault history
Register Definition Read/write Remarks
40501 Fault record 1 Read/write
40502 Fault record 2 Read
40503 Fault record 3 Read Being 2 bytes in length, the data is stored as HOOoo.
40504 Fault record 4 Read Refer to the lowest 1 byte for the error code. (For details on
40505 Fault record 5 Read error codes, refer to the list of fault displays in the FR-E800
20506 Eatl 96 Read Instruction Manual (Maintenance).)
o ault recor ea The fault history is batch-cleared by writing to register
40507 Fault record 7 Read 40501.
40508 Fault record 8 Read Set any value as data.
40509 Fault record 9 Read
40510 Fault record 10 Read
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* Product profile

Register Definition Read/write Remarks

44001 Model (1st and 2nd characters) Read

44002 Model (3rd and 4th characters) Read

44003 Model (5th and 6th characters) Read

44004 Model (7th and 8th characters) Read The model name can be read in ASCII code.

44005 Model (9th and 10th characters) Read "H20" (blank code) is set for blank area.

44006 Model (11th and 12th characters) |Read Example) FR-E840-1 (FM type):

44007 Model (13th and 14th characters) | Read H46, H52, H2D, H45, H38, H34, H30, H2D, H31, H20 ... H20

44008 Model (15th and 16th characters) | Read

44009 Model (17th and 18th characters) | Read

44010 Model (19th and 20th characters) | Read

44011 Capacity (1st and 2nd characters) | Read The inverter rated capacity can be read in ASCII code.

44012 Capacity (3rd and 4th characters) |Read Data read is displayed in increments of 0.1 kW (rounded
down to one decimal place).

44013 Capacity (5th and 6th characters) |Read "H20" (blank code) is set for blank area.
Example) 0.75K: " 7" (H20, H20, H20, H20, H20, H37)

«*® 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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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: 1st Sep 2021
Vendor Name: Mitsubishi Electric Corporation

Product Name: Inverter

Product Model Number: (FR-E800 series)
Application Software Version: 8650F
Firmware Revision: 1.00

BACnet Protocol Revision: 19

Product Description:

BACnet Standardized Device Profile (Annex L):

[0 BACnet Cross-Domain Advanced Operator Workstation (B-XAWS)
[0 BACnet Advanced Operator Workstation (B-AWS)

[0 BACnet Operator Workstation (B-OWS)

[0 BACnet Operator Display (B-OD)

[0 BACnet Advanced Life Safety Workstation (B-ALSWS)
[0 BACnet Life Safety Workstation (B-LSWS)

[0 BACnet Life Safety Annunciator Panel (B-LSAP)

[ BACnet Advanced Access Control Workstation (B-AACWS)
[0 BACnet Access Control Workstation (B-ACWS)

[ BACnet Access Control Security Display (B-ACSD)

[0 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)

[0 BACnet Advanced Life Safety Controller (B-ALSC)

[0 BACnet Life Safety Controller (B-LSC)

[0 BACnet Advanced Access Control Controller (B-AACC)
[0 BACnet Access Control Controller (B-ACC)

[0 BACnet Router (B-RTR)

[ BACnet Gateway (B-GW)

[ BACnet Broadcast Management Device (B-BBMD)

[ BACnet Access Control Door Controller (B-ACDC)

[ BACnet Access Control Credential Reader (B-ACCR)
[0 BACnet General (B-GENERAL)
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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:

[ Able to transmit segmented messages Window Size

[ Able to receive segmented messages Window Size

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

= List of proprietary properties and for each its property identifier, datatype, and meaning

NOGAWN

= List of any property range restrictions

Dynamic object creation and deletion is not supported.
To check the object types supported by the standard model, refer to page 267.

Data Link Layer Options:

OO ARCNET (ATA 878.1), 2.5 Mb. (Clause 8)

[JARCNET (ATA 878.1), EIA-485 (Clause 8), baud rate(s)
O BACnhet IP, (Annex J)

O BACnet IP, (Annex J), BACnet Broadcast Management Device (BBMD)

O BACnet IP, (Annex J), Network Address Translation (NAT Traversal)

OO BACnhet IPv6, (Annex U)

[0 BACnet IPv6, (Annex U), BACnet Broadcast Management Device (BBMD)

[0 BACnet/ZigBee (Annex O)

[0 1SO 8802-3, Ethernet (Clause 7)

MS/TP master (Clause 9), baud rate(s): 9600, 19200, 38400, 57600, 76800, 115200
O MS/TP slave (Clause 9), baud rate(s):
[ Point-To-Point, EIA 232 (Clause 10), baud rate(s):
[0 Point-To-Point, modem, (Clause 10), baud rate(s):
[ 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.) OYes KINo

Networking Options:
[ Router, Clause 6 - List all routing configurations, e.g., ARCNET-Ethernet, Ethernet-MS/TP, etc.
[ Annex H, BACnet Tunneling Router over IP
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Character Sets Supported:
Indicating support for multiple character sets does not imply that they can all be supported simultaneously.

OISO 10646 (UTF-8) O 1IBM™/Microsoft™ pBCcs [ I1SO 8859-1
[ ISO 10646 (UCS-2) [ ISO 10646 (UCS-4) [ JIS X 0208
Gateway Options:

If this product is a communication gateway, describe the types of non-BACnet equipment/networks(s) that the gateway
supports:

If this product is a communication gateway which presents a network of virtual BACnet devices, a separate PICS shall be
provided that describes the functionality of the virtual BACnet devices. That PICS shall describe a superset of the functionality
of all types of virtual BACnet devices that can be presented by the gateway.

Network Security Options:

[ Non-secure Device - is capable of operating without BACnet Network Security
[ Secure Device - is capable of using BACnet Network Security (NS-SD BIBB)
[ Multiple Application-Specific Keys

[ Supports encryption (NS-ED BIBB)

[ Key Server (NS-KS BIBB)
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4 Other Communication Options

4.1 USB device communication

A personal computer and an inverter can be connected with a USB cable. Setup of the inverter can be easily performed with
FR Configurator2.
The inverter can be connected easily to a personal computer by a USB cable.

Pr. Name Lic] Setting range Description
value
547 icati
1 USB. communication 0 0to 31 Specify the inverter station number.
NO040 station number
0 USB communication is possible, however the inverter output is shut
off (E.USB) when the mode changes to the PU operation mode.
548 USB communication 9999 Set the communication check time interval.
No041™" check time interval 0.1t0999.8 s | If a no-communication state persists for longer than the permissible
time, the inverter output is shut off (E.USB).
9999 No communication check

*1  The changed value is applied after the next power-ON or inverter reset.

€4 USB communication specifications

Interface Conforms to USB 1.1 (USB 2.0 full speed)
Transmission speed 12 Mbps

Wiring length Maximum 5 m

Connector USB mini B connector (receptacle)
Power supply Self-powered !

Recommended USB cable | MR-J3USBCBL3M (cable length 3 m)

*1  USB bus power connection is available. The maximum SCCR is 500 mA. A PU connector cannot be used during USB bus power connection.

» Standard model, Ethernet model, and safety communication model

QZE% :%” USB cable USB connector

[Si=as . T

* IP67 model
Remove the small resin cap, then connect a USB cable. The protective structure is IPO0 when the cap is removed. When
the USB cable is removed, always install the cap. (Tightening torque: 1 N-m)

USB cable USB connector

278 4. Other Communication Options
4.1 USB device communication




* At the initial setting (Pr.551 PU mode operation command source selection = "9999"), communication with FR

Configurator2 can be made in the PU operation mode simply by connecting a USB cable. To fix the command source to
the USB connector in the PU operation mode, set "3" in Pr.551.

» Parameter setting and monitoring can be performed by using FR Configurator2. For details, refer to the Instruction Manual
of FR Configurator2.

«*® NOTE

« Operation is not guaranteed when multiple inverters are connected using a USB hub.
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4.2 Automatic connection with GOT

When the automatic connection is enabled in the GOT2000 series, the inverter can communicate with the GOT2000 series

with only setting the station number and connecting the GOT. This eliminates the need for setting each communication

parameter separately.

Pr. Name Initial value | Setting range Description
117 PU communication . Speglfy the |nve|.'ter station num.ber.. . L
- 0 0to 31" The inverter station number setting is required when multiple inverters are
N020 station number L
connected to one GOT (PU connector communication).

*1  Setting range when Pr.549 Protocol selection = "0" (Mitsubishi inverter protocol). The setting range is "0 to 247" when Pr.549 = "1" (MODBUS
RTU), and "0 to 127" when Pr.549 = "2" (BACnet MS/TP). When a value outside the setting range is set, the inverter operates at the initial value.

€ Automatic connection system configuration

Four-wire multidrop

GOT2000

D Terminating resistor

I
[=] [

¢ GOT2000 series automatic recognition

» Set the station number (Pr.117) of the inverter before the automatic recognition is performed.

* When the GOT2000 series is connected, the parameters required for the GOT connection are automatically changed by

setting the automatic recognition on the GOT2000 series side.

» Connect all the stations of inverters with GOT before the automatic recognition is performed. The inverter newly added

after automatic recognition will not be recognized automatically. (When an inverter is added, perform the initial setting in

Pr.999 Automatic parameter setting or set the automatic recognition on the GOT side again.)

Automatic change item

Automatic change

Setting value after change

parameter
Communication speed Pr.118
Data length / stop bit Pr.119 ) _
Parit Pr.120 Depending on the setting of the connected
. y . : device on the GOT side.
Time delay setting Pr.123
CRILF selection Pr.124
Nurpber of communication Pr.121 9999 (fixed)
retries
Qommunlcatlon check time Pr.122 9999 (fixed)
interval
Protocol selection Pr.549 0 (fixed to Mitsubishi inverter protocol)

«*® NOTE

« If the automatic recognition cannot be performed, initial setting in Pr.999 is required.
« For connection to a device other than the GOT2000 series, initial setting in Pr.999 is required.
« For details, refer to the GOT2000 Series Connection Manual (Mitsubishi Product).
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5 Common Settings

Set the action when the inverter is performing operation via communication.
Set the action at fault occurrence or at reading/writing of parameters.

Pr. Name Ll il Description
value range
Parameter values written by communication are written to the EEPROM and
0 RAM.
342 Communication When the index of inverter parameter is read via Ethernet communication
N0OA EEPROM write 0 (acyclic communication), the EEPROM value is read.
selection Parameter values written by communication are written to the RAM.
1 When the index of inverter parameter is read via Ethernet communication
(acyclic communication), the RAM value is read.
349 Communication reset 0 0 Enables the error reset function in any operation mode.
N010™! |selection 1 Error reset is enabled in the Network operation mode.
C Set the time from when the communication line error occurs until the inverter
500 Communication error ) o o
o - i . 0 010 999.8 s | starts the operation for the communication error (when a communication
NO11 execution waiting time ..
option is used).
501 Communication error Displays the communication error occurrence count (when a communication
NO12°2 occurrence count 0 0 option is used)
display '
502 Stop mot_]e s.electlon at 0to2,6 Select the operation at a communication error occurrence.
NO013 communication error
779 Operation frequency 0 to 590 Hz | Set the frequency for the operation when a communication error occurs.
during communication | 9999
NO14 errorg 9999 Operation continues at the same frequency before the communication error.

*1  For the standard model, the setting is available only when a communication option is installed.
*2  The setting is available only when a communication option is installed. For the IP67 model, the setting is not available as plug-in options are not
available.

4 Communication EEPROM write selection (Pr.342)

* When parameter write is performed via the inverter PU connector, Ethernet connector, USB communication, or a
communication option, the parameters storage device can be changed to "RAM only" from "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).

* When the index of inverter parameter is read via Ethernet communication (acyclic communication) while Pr.342 = "0 (initial
value)", the EEPROM value is read. When Pr.342 = "1", the RAM value is read.

«*® NOTE

» Turning OFF the inverter's power supply clears the modified parameter settings when Pr.342 = "1 (write only to RAM)".
Therefore, the parameter settings last stored to EEPROM applies at next power-ON.

» The parameter setting written in the RAM cannot be checked on the operation panel. (The values displayed on the operation
panel are the ones stored in the EEPROM.)

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

» For communication via the PU connector, Ethernet connector, or a communication option, operation at a communication
error can be selected. The operation is active under the Network operation mode.

» Select the stop operation at the retry count excess (Pr.121, enabled only when the Mitsubishi inverter protocol is selected)
or at a signal loss detection (Pr.122) during the RS-485 communication.

* 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.

282 5. Common Settings



At fault occurrence At fault removal
Faulttype | 10 Fault (ALM) Fault (ALM)
settin i i P :
g Operation Display signal Operation Display signal
0 (initial "E.PUE", ; ;
Output shutoff | "E.EHR", ON Output stop status | .2 P E >
value) " " : "E.EHR", ON
. . E.OP1 continues. "E OP1"
PU disconnection, 1 "E.PUE", ON after stop .
Ethernet Output to "E EHR"
communication decelerate and ’ ’ .
" " 1
fault, 2 stop the motor. sItEc;SM after | OFF Restart Normal OFF
communication o -
option fault peration
6 continues at the "CE" ) OFE N | N | OFF
frequency set in warning orma orma
Pr.779.%73
0 Output shutoff "E. 1" ON
Output to Output stop status e 1" ON
Obtion f 1,2 decelerate and "E. 1" after stop | ON after stop |continues. ’
ption auIF (when stop the motor.
a communication o " _
option is used) copneiirr(:‘ul(e?;1 at the Op(-,:'atlon tth
nAEn : continues atthe |, . .
6 frequency setin | CF waming | OFF frequency set in CF"warning | OFF
Pr.779.7%73 Pr.779.

*1  When the communication error is removed during deceleration, the motor re-accelerates. During position control, the motor does not re-accelerate
even when the communication error is removed during deceleration.

*2  When the frequency command interface is switched to the one other than NET during operation, the frequency command given from an external
device can be made valid.
During position control, the operation is continued to the target position. When the communication operation command source is changed to the
External mode and the LX signal is not input via an external input terminal, the inverter output is shut off.

*3  During torque control, the Pr.779 setting becomes invalid when Pr.807 Speed limit selection = "1". In this case, operation continues at the
frequency set in Pr.808 Speed limit or Pr.809 Reverse-side speed limit.

* When a communication error is detected during communication through the PU connector or a communication option, the
Alarm (LF) signal is output to an output terminal of the inverter. (When an option fault occurs, the LF signal is output only
when "6" is set in Pr.502.)

* 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 to an output terminal of the inverter.

«*® NOTE

» To use the LF signal, set "98" (positive logic) or "198" (negative logic) in any of Pr.190 to Pr.197 (Output terminal function
selection) to assign the function to an output terminal.
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* The following charts show operations when a communication line error occurs.

Pr.502 = "0" (initial value) Pr.502 ="1"
Fault occurrence Fault removal Fault occurrence Fault removal
v v
Communication OFF ON OFF  Communication OFF | ON OFF
fault | | fault | |
A L Mot ’ | A | |
Output ! otor coasting ! Output ! Decelerates !
frequency / ! frequency ‘ tO?OP !
S~o | | |
I I I
- | .
Fault display | Time " Fault display | | | Time
(E.PUE/E.EHR/ 1 (E.PUE/E.EHR/ | : .
E.OP1) Display | E.OP1) 1 Display |
Fault output : Fault output i ‘I—%—
(ALM) OFF ON | (ALM) OFF' ON !
Alarm output ‘ Alarm output ‘ ‘
(LF) ON OFF (LF) OFF ON OFF
Pr.502 = "2" Pr.502 = "6"
Fault occurrence  Fault removal Fault occurrence Fault removal
v o v
Communication OFF ‘ ON OFF COmmumce;ng OFF | ON OFF
fault ! ! Frequency | 1
i
out tA i Decelerates i command source NET } l EXT l | NET |
o . tostop | A . Pr. | Operation according to the
frequency | I o ! start command or speed
| / | f utput command in the
. | requency External operation mode
1 i Pr.779———————~‘——€— 77777777 A U
; ! > | Pr.779 #9999
Fault displ | | » I
(E PfJLIJE/E 'EFQGR); ! | ! Time (Runs at the frequency setting of Pr.779)
E.OP1) i Display‘ ! Tim'e
Fault output | | Warning display : i
(ALM) OFF! ! (CF) g Display .
! | Fault output i
Alarm Outll_)ll:l; 4,—\— (ALM) OFF‘ !
Alarm output :
(LF) ON OFF

«*® NOTE

* When the Pr.1431 setting is changed to a value other than "3" and the Pr.1457 setting is changed to a value other than "9999"
after the operation defined by the Pr.502 setting starts during Ethernet communication, the operation will be changed
according to the settings of Pr.1431 and Pr.1457.

* When the switchover mode (Pr.79 Operation mode selection = "6") is set, the operation can be switched between NET and

External during operation using the External/NET operation switchover (X66) signal. (Refer to the FR-E800 Instruction Manual

(Function).)
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» The following charts show operations when a communication option fault occurs.

Pr.502 = "0 (initial value)" Pr.502 ="1 or 2"
Fault occurrence Fault removal Fault occurrence Fault removal
v v v
Fault OFF ON OFF Fault OFF ON OFF
4 . Motor coasting 4 :
> ! > :
2 / 2 Decelerates to stop
[0} [0}
3 3
o o
Q Q
5 s 5
g g
pm} pm}
o > o ‘ >
Fault display 1 Time eyt display ! Time
(E.1) Display (E.1) | Display
Fault output t Fault output r
(ALM) OFF ON (ALM) OFF | ON
Alarm output Alarm output
(LF) OFF (LF) OFF
Pr.502 = "6" Fault occurrence  Fault removal
v
Faut____ OFF | ON OFF
| Pr.779 = “9999”
A |
5 -/
c \
[} |
> |
o |
2 |
ol i s Pr.779
3 ! Pr.779 #9999
8 ! (Runs at the frequency setting of Pr.779)
Warning ! Tim'e
display ! -
(CF) Display
Fault output |
(ALM) OFF 1
Alarm output ;
(LF) OFF ON

«*® 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: HF1)] 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 fault history. (A fault record is written to the fault history at
a fault output.)

* When the fault output is not enabled, a fault record is overwritten to the fault history temporarily but not stored.

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

* When Pr.502 ="1 or 2", the normal deceleration time setting (settings like Pr.8, Pr.44, and Pr.45) is applied as the deceleration
time. The Pr.464 or Pr.1223 deceleration time setting, whichever is smaller, is applied for position control.

« If a communication line error occurs, then the error is removed during deceleration while Pr.502 = "2", the motor re-accelerates
from that point. (During position control, the motor does not re-accelerate even when the communication error is removed
during deceleration.) The operation command and the speed command before the fault occurred will be applied for restarting.
The normal acceleration time setting (such as Pr.7/Pr.44 setting) is applied for restart. (Acceleration does not restart when a
communication option fault occurs.)

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

» These parameters are valid under the Network operation mode. When performing communication through the PU connector,
set Pr.551 PU mode operation command source selection # "2".

* Pr.502 is valid for the device that has the command source under the Network operation mode. When an error occurs for
communication through the PU connector or the Ethernet connector while Pr.550 = "9999 (initial value)" and a communication
option is installed, Pr.502 becomes invalid.

« If the communication error setting is disabled with Pr.121 = "9999" or Pr.122 = "9999" while Pr.502 = "6", the inverter does not
operate with the frequency set in Pr.779 when a communication error occurs.
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/N\CAUTION

* When Pr.502 = "6" and a communication line error (PU disconnection, Ethernet communication fault, communication

option fault) occurs, or a communication option fault occurs, the operation continues. When setting "6" in Pr.502, provide

a safety stop countermeasure other than via communication. For example, input a signal through an external terminal
(RES, MRS, or X92) or press the PU stop on the operation panel.

€ Waiting time setting from the communication line error occurrence to the
communication error activation (Pr.500)

* When a communication option is used, use Pr.500 Communication error execution waiting time to set the time from

when the communication line error occurs until the inverter starts the operation for the communication error. For the IP67
model, the function is invalid as plug-in options are not available.

* When a communication line error occurs and lasts longer than the time set in Pr.500, it is recognized as a communication
error. If the communication returns to normal within the time, it is not recognized as a communication error, and the
operation continues.

o Normal Error Normal Error
Communication line status

Communication error ' ' ! Recognition

(E.OP1) P—— —

Pr.500 Pr.500 |

setting time setting time
. ON
Alarm signal (LF)

» Operation from the error occurrence until the Pr.500 setting time elapses

Fault type :ert:(r)lz Operation Display Fault (ALM) signal
PU disconnection, 0
Ethernet 1 Operation . .
commun!cat!on fau!t, 2 continues.”” Normal’? OFF"
communication option
fault 6
0 Output shutoff "E. 1" ON

Output to decelerate

Option fqult .(when a 1,2 and stop the motor E. 1" after stop ON after stop
communication option - -
is used) Operation continues

6 at the frequency setin | "CF" warning OFF

Pr.779."%3

*1  When the communication returns to normal within the time period set in Pr.500, the protective function (E.OP1) is not activated.

*2  When the frequency command interface is switched to the one other than NET during operation, the frequency command given from an external
device can be made valid.
During position control, the operation is continued to the target position. When the communication operation command source is changed to the
External mode and the LX signal is not input via an external input terminal, the inverter output is shut off.

*3  During torque control, the Pr.779 setting becomes invalid when Pr.807 Speed limit selection = "1". In this case, operation continues at the
frequency set in Pr.808 Speed limit or Pr.809 Reverse-side speed limit.

€ Displaying and clearing the communication error count (Pr.501)

* When a communication option is used, the cumulative count of communication error occurrences can be displayed. Write
"0" to clear this cumulative count. For the IP67 model, the function is invalid as plug-in options are not available.

* When a communication line error occurs, the setting of Pr.501 Communication error occurrence count display
increases by one.

* The cumulative count of communication error occurrences is counted from 0 to 65535. When the count exceeds 65535,
the displayed value is cleared and the counting starts over from 0 again.

Count timing depending on Normal Error Normal Error

communication line status T~ Incremented by 1 ¥~ Incremented by 1
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«*® NOTE

» Communication error count is temporarily stored in the RAM memory. The error count is stored in EEPROM only once per
hour. If power reset or inverter reset is performed, Pr.501 setting will be the one that is last stored to EEPROM depending on
the reset timing.

@ Error reset operation selection at inverter fault (Pr.349)
* An error reset command from a communication option can be invalidated in the External operation mode or the PU
operation mode.

Pr.349 setting Description
0 (initial value) Error reset is enabled independently of operation mode.
1 Error reset is enabled 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.) (Refer
to the FR-E800 Instruction Manual (Function).)

* 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. (Refer to the FR-E800

Instruction Manual (Function).)
» After the inverter starts up in the Network operation mode, parameter write can be commanded via the network.

«*® NOTE

* 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.
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6 Appendix

Appendix provides the reference information for use of this product.
Refer to the information as required.

6.1 How to check specification changes

Check the SERIAL number indicated on the inverter rating plate or packaging. For how to read the SERIAL number, refer to
page 9.

The inverter firmware can be updated by using Firmware Update Tool of FR Configurator2. The functions added due to
specification changes are available.

For details on firmware update, refer to the FR Configurator2 Instruction Manual.

6.1.1 Details of specification changes
€ Number of connectable units on the CC-Link IE Field Network Basic

Number of connectable units SERIAL
Master: 1 .
Remote: up to 16 stations (16 stations x 1 group) 00 204 ccccao or earlier
Master: 1

oo 205 oooooo or later

Remote: up to 64 stations (16 stations x 4 groups)

# Functions available for the inverters manufactured in May 2020 or later

« Firmware version: 1 or later

Item Details
Mitsubishi Electric geared motor GM-[]
Plug-in option FR-A8ND E kit, FR-A8NP E-kit
Stand-alone option Parameter unit (FR-PUQ7), LCD operation panel (FR-LUO08)
Added parameters Pr.1499, P.E107 (Pr.75)
» Setting value "13" added for Pr.52, Pr.54, Pr.158, Pr.774 to Pr.776, Pr.992, Pr.1027 to
Pr.1034
Changed parameter setting range « Setting values "1800 and 1803" added for Pr.71 and Pr.450 (for 200/400 V class only)
+ Setting values "10000 to 10003, and 10014 to 10017" added for Pr.75 (for the safety
communication model only)
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€ Functions available for the inverters manufactured in August 2020 or

later

* Firmware version: 2 or later

Item

Details

Mitsubishi Electric Vector control
dedicated motor (SF-V5RU (1500 r/min
series))

The SF-V5RU 1.5 to 5.5 kW motors can be driven by the FR-E820-0110(2.2K) to 0330(7.5K)
inverters.

The SF-V5RUH 1.5 to 5.5 kW motors can be driven by the FR-E840-0060(2.2K) to 0170(7.5K)
inverters.

Mitsubishi Electric high-performance

- . SF-PR-SC
energy-saving motor with encoder
Mitsubishi Electric inverter-driven geared GM-DZ, GM-DP
motor for encoder feedback control
Plug-in option FR-A8AP E kit

EtherNet/IP communication specifications

Access to the parameters, monitor data, and terminals is available.
Inverter Configuration Object (64h)

* Inverter Parameters (12288 to 16383)

» Monitor Data (16384 to 20479)

* Inverter Control Parameters (20480 to 24575)

PROFINET communication specifications

Access to the parameters, monitor data, and terminals is available.
* Inverter Parameters (12288 to 16383)

* Monitor Data (16384 to 20479)

* Inverter Control Parameters (20480 to 24575)

Added parameters

Pr.284, Pr.359, Pr.367, Pr.368, Pr.369, Pr.376, Pr.422, Pr.552, Pr.600 to Pr.604, Pr.607,
Pr.608, Pr.690, Pr.692 to Pr.696, Pr.802, Pr.823, Pr.828, Pr.833, Pr.840 to Pr.848, Pr.854,
Pr.873, Pr.877 to Pr.881, P.A107 (Pr.285)

Changed parameter setting range

+ Setting value "8888" added for Pr.11

* Setting values "19 and 35" added for Pr.52, Pr.774 to Pr.776, Pr.992, and Pr.1027 to Pr.1034
» Setting values "30 and 33" added for Pr.71 and Pr.450

+ Setting values "13, 23, 42, 43, and 74" added for Pr.178 to Pr.189

* Setting values "30 to 33, and 130 to 133" added for Pr.190 to Pr.196, and Pr.313 to Pr.319
+ Setting values "30 to 33" added for Pr.320 to Pr.322

+ Setting values "0 to 2, and 9" added for Pr.800

* Setting value "2" added for Pr.850

* Setting value "6" added for Pr.858

Added faults

+ Signal loss detection (E.ECT)
* Brake sequence fault (E.MB1 to E.MB3)
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€ Functions available for the inverters manufactured in January 2021 or

later

* Firmware version: 3 or later

Item

Details

Related manuals

Position control (Vector control)

Position control (Vector control) is supported for induction motors.

* Pr.420, Pr.421, Pr.423, Pr.425 to Pr.427, Pr.430, Pr.446, Pr.464 to Pr.478, Pr.510,
Pr.511, Pr.538, Pr.698, Pr.1222, Pr.1223, Pr.1225 to Pr.1227, Pr.1229 to Pr.1231,
Pr.1233 to Pr.1235, Pr.1237 to Pr.1239, Pr.1241 to Pr.1243, Pr.1245 to Pr.1247,
Pr.1249, Pr.1282, Pr.1283, Pr.1285, Pr.1286, Pr.1289, Pr.1290, Pr.1292 to
Pr.1297.

Position control is available.
« Setting values "3 to 5" added for Pr.800

Signals for position control can be assigned to I/0 terminals.

« Setting values "76, and 87 to 89" added for Pr.178 to Pr.189

« Setting values "24, 36, 38, 56, 60 to 63, 84, 124, 136, 138, 156, 160 to 163, and 184"
added for Pr.190 to Pr.196 and Pr.313 to Pr.319

» Setting values "24, 36, 38, 56, 60 to 63, and 84" added for Pr.320 to Pr.322

Monitoring during position control is available (multifunction monitor).

« Setting values "26 to 31, and 65" added for Pr.52, Pr.774 to Pr.776, and Pr.992
« Setting value "65" added for Pr.54 and Pr.158

» Setting values "65, 222 to 227, and 229" added for Pr.1027 to Pr.1034

The following warnings are added: LP (Stroke limit warning), HP1 (Home position
return setting error), and HP2 (Home position return uncompleted)

The following faults are added: E.OD (Excessive position fault) and E.OA (acceleration
error).

Connection/
Function/
Communication/
Maintenance

CC-Link IE TSN communication
specifications

User defined cyclic communication is supported.
» Setting values "38 and 138" of Pr.544 are available for remote registers.

Function/
Communication

EtherNet/IP communication
specifications

User defined cyclic communication is supported.
« "Configurable" is added for the connections of Class 1 communication (/O Message
communication) (Instances 100 and 150).

Communication

PROFINET communication
specifications

User defined cyclic communication is supported.
» Telegram 102 is added for Process Data (Cyclic Data Exchange).

Communication

MODBUS/TCP communication
specifications

CiA402 drive profile (24642 to 24644, 24646, 24648, 24649, and 26623) is added for
MODBUS registers.

Communication

PTC thermistor

Motor overheat protection by the motor's built-in PTC thermistor is supported.

* Pr.561 and Pr.1016 are added.

* Setting value "64" of Pr.52, Pr.774 to Pr.776, Pr.992, Pr.1027 to Pr.1034 is available
(multifunction monitor).

« E.PTC (PTC thermistor operation) is added.

Connection/
Function/
Maintenance

Backup/restore function

Inverter parameters and the data used in the PLC function of inverter can be backed
up and restored.
* RD (Backup in progress) and WR (Restoration in progress) indications are added.

Communication/
Maintenance

Increased magnetic excitation
deceleration

Added functions
* Pr.660 to Pr.662 are added.

Function

Optimum excitation control

The control can be enabled under Advanced magnetic flux vector control.

Function

PLC Function

PLC function The structured text (ST) language is supported, and jump commands are supported. | Programming
Manual
Connection/
Capacity 200 V class: 11K to 22K are added. Function/_ _
400 V class: 11K to 22K are added. Communication/
Maintenance
Pr.375 added Function/
Parameters User Defined Cyclic Communication Input/Output Mapping parameters (Pr.1318 to

Pr.1343) added

Communication
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# Functions available for the inverters manufactured in May 2021 or later

* Firmware version: 5 or later

Item

Details

Related manuals

PM motor (MM-GKR 0.4kW and
0.75kW, and EM-A 5.5kW and
7.5kW)

Applied motor setting
« Setting values "540 and 1140" (200 V class) added for Pr.71 and Pr.450

Parameter initial setting
« Setting values "3024, 3044, 3124, and 3144" (200 V class) added for Pr.998

Position control (Vector control) is supported for PM motors (MM-GKR and EM-A).
Control mode setting
« Setting values "13 and 14" added for Pr.451 and Pr.800

Connection/
Function/
Communication/
Maintenance

Orientation control

Added parameters
* Pr.350 to Pr.358, Pr.361 to Pr.366, Pr.393, Pr.396 to Pr.399

Setting values

« Setting value "22" added for Pr.52

« Setting value "22" added for Pr.178 to Pr.189

« Setting values "27, 28, 127, and 128" added for Pr.190 to Pr.196
« Setting values "27, 28, 127, and 128" added for Pr.313 to Pr.319
« Setting values "27 and 28" added for Pr.320 to Pr.322

« Setting value "22" added for Pr.774 to Pr.776

« Setting value "22" added for Pr.992

« Setting value "22" added for Pr.1027 to Pr.1034

Function/
Communication/
Maintenance

EtherCAT communication
specifications

The FR-E800-EPC models are added.

Added parameter
* Pr.1305

Connection/
Function/
Communication/
Maintenance

Emergency drive (except for the
E800-SCE inverters)

Added parameters
* Pr.136, Pr.139, Pr.514, Pr.515, Pr.523, Pr.524, and Pr.1013

Setting values

« Setting value "68" added for Pr.52

« Setting value "84" added for Pr.178 to Pr.189

» Setting values "18, 19, 65, 66, 165, and 166" added for Pr.190 to Pr.196
« Setting values "18, 19, 65, 66, 165, and 166" added for Pr.313 to Pr.319
« Setting values "18, 19, 65, and 66" added for Pr.320 to Pr.322

* Setting value "68" added for Pr.774 to Pr.776

« Setting value "68" added for Pr.992

« Setting value "68" added for Pr.1027 to Pr.1034

ED (Emergency drive) warning added

Connection/
Function/
Maintenance

Ethernet communication
specifications

Simple positioning using CiA402 drive profile

Added parameter

* Pr.1220

Setting values

» Setting values added for Pr.1320 to Pr.1329
[E800-(SC)EPA][E800-(SC)EPB] "24672, 24689, 24698, 24703, 24705, 24707,
24708, 24719, 24721, and 24728 to 24730"
[E800-EPC] "12288 to 13787, 20488, 20489, 24642, 24646, 24648 to 24650, 24672,
24677 to 24680, 24689, 24698, 24702, 24703, 24705, 24707 to 24709, 24719,
24721, 24728 to 24730, 24831, and 9999"

» Setting values added for Pr.1330 to Pr.1343
[E800-(SC)EPA][E800-(SC)EPB] "20992, 24639, 24643, 24644, 24673 to 24676,
24692, 24695, 24820, 24826, 24828, and 25858"
[E800-EPC] "12288 to 13787, 16384 to 16483, 20488, 20489, 20981 to 20990,
20992, 24639, 24643, 24644, 24673 to 24676, 24692, 24695, 24820, 24826, 24828,
25858, and 9999"

User defined cyclic communication specifications
Added parameters
* Pr.1389 to Pr.1398

Ethernet relay operation at reset selection
Added parameter
* Pr.1386

Communication

Parameters

Parameters added for the second functions
* Pr.1298 and Pr.1299

Function
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€ Functions available for the inverters manufactured in September 2021 or
later

* Firmware version: 6 or later

Item Details Related manuals

Added parameters
* Pr.726 and Pr.727

Setting values

« Setting values "81, 82, and 84 to 86" added for Pr.52, Pr.774 to Pr.776, and Pr.1027
BACnet MS/TP communication to Pr.1034 Function/
specifications » Setting values "81 to 86" added for Pr.992 Communication
« Setting value "85" added for Pr.54

« Setting value "86" added for Pr.158

» Setting values "82 and 182" added for Pr.190 and Pr.191
« Setting value "2" added for Pr.549

¥ Functions available for the inverters manufactured in December 2021 or
later

* Firmware version: 7 or later

Item Details Related manuals
Added parameters
* Pr.635, Pr.636, and Pr.638
Cumulative pulse monitoring Setting values Function
« Setting values "71 and 72" added for Pr.52, Pr.774 to Pr.776, Pr.992, and Pr.1027
to Pr.1034
» Setting value "52" added for Pr.178 to Pr.189
Plug-in option FR-E8DS E kit is available.
- Function/
24 V external power suppl Setting values Maintenance/
eration P il + Setting values "68 and 168" added for Pr.190 to Pr.196 and Pr.313 to Pr.319 FR.ESDS £ Kit
P « Setting value "68" added for Pr.320 to Pr.322 .
. — — Instruction Manual
Operation panel indication "EV" (24 V external power supply operation) is added.
. Added parameter .
Internal storage device status . Pr.890 Function/
indication - - Maintenance
E.PES6 (Internal storage device fault) fault added
MM-GKR motor capacity 0.1 kW and 0.2 kW are added. Conngchon/
Function
Er:]\::l{iz:mental impact diagnosis Cor (Corrosion warning) warning added Maintenance

# Functions available for the inverters manufactured in May 2022 or later

* Firmware version: 9 or later

Item Details Related manuals

200 V class: 0.75 kW to 3.7 kW are added. Connection/

EM-A motor capacity 400 V class: 3.7 kW and 5.5 kW are added. Function

Added parameters

Anti-sway control « Pr1072 to Pr.1079 Function

CC-Link IE TSN communication | Added parameter Function/

specifications * Pr.1210 Communication

EtherNet/IP communication Instance 21216 (Speed scale (numerator)) and instance 21217 (Speed scale Communication

specifications (denominator)) are added for Inverter Configuration Object (64h)

€ Functions available for the inverters manufactured in October 2022 or

later
» Firmware version: 11 or later
Item Details Related manuals

Connection/

Inverter capacity 100 V class: 0.1K to 0.75K are added. Functlon/. .
Communication/
Maintenance
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¥ Functions available for the inverters manufactured in November 2022 or

later

« Firmware version: 11 or later

Item

Details

Related manuals

« Setting value "54" added for Pr.178 to Pr.189

EM-A motor capacit 200 V class: 0.1 kW to 0.4 kW are added. Connection/
pacity 400 V class: 2.2 kW is added. Function
Added parameters
Position accuracy * Pr.979 to Pr.981 ]
. . . - Function
compensation gain tuning Setting values
« Setting value "301" added for Pr.96
Anti-sway control function Setting values Function

BACnet/IP and BACnet MS/TP
communication specifications

Network Port Object is added.

Communication

PROFINET communication
specifications

E.SAF can be reset by bit 7 of Control word 1 (STW1).

Communication

# Functions available for the inverters manufactured in July 2023 or later

* Firmware version: 12 or later

Item

Details

Related manuals

200 V class: 0.2 kW and 0.4 kW are added.

SF-PR motor capacity 400 V class: 0.2 kW and 0.4 kW are added. Function
EM-A motor capacity 400 V class: 0.4 kW to 1.5 kW, and 7.5 kW are added. gg:;?:;'or‘/
Added parameters
o\ , « Pr.1095 to Pr.1097 .
Position control function Function

Setting values
« Setting values "21 and 22" added for Pr.538

SLMP communication
specifications

Added link registers
« W5807 and W5808 (inverter status)
* W5900 to W5969 (fault history)

Communication

Plug-in option

FR-E8AXY E kit

FR-E8AXY E Kit
Instruction Manual

Control terminal option

FR-E8TR and FR-E8TE7

FR-E8TR
Instruction Manual
FR-E8TE7
Instruction Manual

€ Functions available for the inverters manufactured in October 2023 or

later

« Firmware version: 12 or later

Item

Details

Related manuals

400 V class: 0.75 kW to 3.7 kW

Added parameter

* Pr.508 Conn(laction/
IP67 model BACnet/IP icati ficati Function/
( net. comm.umc.atlon.specnﬁcahons Communication/
« Binary input: object identifiers 100, 104, and 106 added. Maintenance
« Binary output: object identifiers 0, 4, and 6 added.
E.IAH (Abnormal internal temperature) fault added
Parameters Pr.197 added Function
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€ Functions available for the inverters manufactured in September 2024 or
later

* Firmware version: 13 or later

Item Details Related manuals

Selection between resetting or Setting values

not resetting during power + Setting values "100 to 102" added for Pr.30 Function
supply to main circuit
« Firmware version: 14 or later
Item Details Related manuals
Function/
FSoE The FR-E800-SCEPC models are added. Communication/

Functional Safety

Parameter available for the
Ethernet model, the safety

S Pr.56 can be read or written regardless of whether the plug-in option is installed. Function
communication model, and the
IP67 model
Parameter available for the FR- | Pr.1457 added (FR-E800-EPC inverters manufactured in August 2024 or earlier do | Function/
E800-EPC not support this parameter even if the firmware is updated to version 14 or later.) Communication
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Warranty

When using this product, make sure to understand the warranty described below.

1.  Warranty period and coverage

We will repair any failure or defect (hereinafter referred to as "failure") in our FA equipment (hereinafter referred to as the "Product")

arisen during warranty period at no charge due to causes for which we are responsible through the distributor from which you

purchased the Product or our service provider. However, we will charge the actual cost of dispatching our engineer for an on-site repair
work on request by customer in Japan or overseas countries. We are not responsible for any on-site readjustment and/or trial run that
may be required after a defective unit are repaired or replaced.

[Term]

The term of warranty for Product is twelve months after your purchase or delivery of the Product to a place designated by you or

eighteen months from the date of manufacture whichever comes first ("Warranty Period"). Warranty period for repaired Product cannot

exceed beyond the original warranty period before any repair work.

[Limitations]

(1) You are requested to conduct an initial failure diagnosis by yourself, as a general rule. It can also be carried out by us or our
service company upon your request and the actual cost will be charged.

However, it will not be charged if we are responsible for the cause of the failure.

(2) This limited warranty applies only when the condition, method, environment, etc. of use are in compliance with the terms and
conditions and instructions that are set forth in the instruction manual and user manual for the Product and the caution label affixed
to the Product.

(3) Even during the term of warranty, the repair cost will be charged on you in the following cases;

+ a failure caused by your improper storing or handling, carelessness or negligence, etc., and a failure caused by your hardware or
software problem

« a failure caused by any alteration, etc. to the Product made on your side without our approval

« a failure which may be regarded as avoidable, if your equipment in which the Product is incorporated is equipped with a safety
device required by applicable laws and has any function or structure considered to be indispensable according to a common
sense in the industry

+ a failure which may be regarded as avoidable if consumable parts designated in the instruction manual, etc. are duly maintained
and replaced

+ any replacement of consumable parts (condenser, cooling fan, etc.)

« a failure caused by external factors such as inevitable accidents, including without limitation fire and abnormal fluctuation of
voltage, and acts of God, including without limitation earthquake, lightning and natural disasters

« a failure caused by using the emergency drive function

« afailure generated by an unforeseeable cause with a scientific technology that was not available at the time of the shipment of
the Product from our company

 any other failures which we are not responsible for or which you acknowledge we are not responsible for

2. Term of warranty after the stop of production
(1) We may accept the repair at charge for another seven (7) years after the production of the product is discontinued. The
announcement of the stop of production for each model can be seen in our Sales and Service, etc.
(2) Please note that the Product (including its spare parts) cannot be ordered after its stop of production.

3. Service in overseas

Our regional FA Center in overseas countries will accept the repair work of the Product; however, the terms and conditions of the
repair work may differ depending on each FA Center. Please ask your local FA center for details.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi Electric shall not be liable for compensation to:
(1) Damages caused by any cause found not to be the responsibility of Mitsubishi Electric.
(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi Electric products.
(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and compensation for
damages to products other than Mitsubishi Electric products.
(4) Replacement by the user, maintenance of on-site equipment, start-up test run and other tasks.

5. Change of Product specifications
Specifications listed in our catalogs, manuals or technical documents may be changed without notice.

6. Application and use of the Product

(1) For the use of our product, its applications should be those that may not result in a serious damage even if any failure or
malfunction occurs in product, and a backup or fail-safe function should operate on an external system to product when any failure
or malfunction occurs.

(2) Our product is designed and manufactured as a general purpose product for use at general industries.
Therefore, applications substantially influential on the public interest for such as atomic power plants and other power plants of
electric power companies, and also which require a special quality assurance system, including applications for railway companies
and government or public offices are not recommended, and we assume no responsibility for any failure caused by these
applications when used.
In addition, applications which may be substantially influential to human lives or properties for such as airlines, medical treatments,
railway service, incineration and fuel systems, man-operated material handling equipment, entertainment machines, safety
machines, etc. are not recommended, and we assume no responsibility for any failure caused by these applications when used.
We will review the acceptability of the abovementioned applications, if you agree not to require a specific quality for a specific
application. Please contact us for consultation.
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*The manual number is given on the bottom left of the back cover.

Revision date

Dec. 2019
Apr. 2020

Jun. 2020

Jun. 2020

Nov. 2020

Apr. 2021

Jul. 2021

Mar. 2022

Aug. 2022

Sep. 2022

May 2023

Jul. 2023

Jul. 2024

*Manual number
IB(NA)-0600871ENG-A
IB(NA)-0600871ENG-B

IB(NA)-0600871ENG-C

IB(NA)-0600871ENG-D

IB(NA)-0600871ENG-E

IB(NA)-0600871ENG-F

IB(NA)-0600871ENG-G

IB(NA)-0600871ENG-H

IB(NA)-0600871ENG-J

IB(NA)-0600871ENG-K

IB(NA)-0600871ENG-L

IB(NA)-0600871ENG-M

IB(NA)-0600871ENG-N

IB-0600871ENG-N

Revision
First edition
Added
+ FR-E820S-0008(0.1K) to 0110(2.2K)(E/SCE)
* FR-E800-SCE (safety communication model)
Added
« How to check specification changes
Added
* Vector control
« Parameter unit (FR-PUQ7)
» EtherNet/IP: Inverter Configuration Object (64h)
* PROFINET: Inverter parameters, monitor data, and inverter control parameters
Added
» FR-E820-0470(11K) to 0900(22K)(E)(SCE), FR-E840-0230(11K) to 0440(22K)(E)(SCE)
« Position control (Vector control)
« User defined cyclic communication (Pr.1318, Pr.1319, Pr.1320 to Pr.1343)
+ MODBUS/TCP: CiA402 drive profile (speed control)
* Backup/restore
Added
* FR-E800-EPC (EtherCAT)
« CC-Link IE TSN, MODBUS/TCP, EtherNet/IP, and PROFINET: CiA402 drive profile (torque control
and position control)
» User defined cyclic communication (Pr.1389 to Pr.1398)
Added
+ BACnet MS/TP
Added
* CC-Link IE TSN communication specifications (Pr.1210)
+ EtherNet/IP instance 21216 (Speed scale (numerator)) and instance 21217 (Speed scale
(denominator))
Added
+ FR-E810W-0008(0.1K) to 0050(0.75K)(E)(SCE)
Added
* Network port for BACnet/IP and BACnet MS/TP
Added
+ PROFINET GSDML file
+ Link registers for SLMP
* FR-E8AXY, FR-E8TR, and FR-E8TE7
Added
« Pr197
* FR-E806 (IP67 model)

Added
* FR-E800-SCEPC
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