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S.1 Introduction

Introduction - Cautions

S.2 Cautions

Thank you for purchasing the P1-EN:
communication option for Hitachi SJ series P1
(afterward, "Hitachi SJ series P1" referred as SJ-P1).
This user's guide describes how to handle and
maintain the P1-EN. Please read this guide carefully
before using the P1-EN, and keep it handy for those
who operate, maintain and inspect it.

For the purpose of reducing paper consumption
and provision of the latest information, we enclose
the Basic Guide only, while providing the User's
Guide for more detailed description through
electronic data instead of CD or printed document.

B About the User's Guide (this document)
The User's Guide provides detailed information
necessary for handling the product. Please make
sure to read this Guide for proper use.

If future updated descriptions differ from the Basic
Guide, the description in the User's Guide will have
higher priority. Always use the P1-EN strictly within
the range described in the User's Guide and
perform proper inspection and maintenance to
prevent failures or accidents.

The latest version of the User's guide can be
obtained through our website. In case it is not
available or cannot be downloaded please contact
the nearest sales office.

M About the Basic Guide

The Basic Guide provides the minimum information
necessary for handling the product. Please make
sure to read the Basic Guide as well as the User's
Guide for more detailed information.

B Handling the inverter
For handling the inverter, please make sure to read
its Basic Guide and User's Guide.

M For a proper use

Before using the inverter, please read carefully the
inverter's Basic and User's Guide, the P1-EN Basic
Guide and this guide.

In Addition any personnel who handles or performs
maintenance to the product must read carefully the
inverter's Basic and User's Guide, the P1-EN Basic
Guide and this guide.

Before any attempt to install, operate, maintain or
inspect this equipment, a complete understanding
of the equipment specifications, safety instructions,
precautions, handling and operation instructions is
required. Additionally, periodically review the
inverter's Basic and User's Guide, the P1-EN User's
Guide and this guide.

M Precautions

It is prohibited to reproduce or
document partially or totally in any form without
the publisher's permission.

The contents of the document are subject to
change without prior notice.

If a hard copy of this document is required please
contact the nearest sales office. Keep in mind that
you will be charged for a hard copy of this
document.

Any handling, maintenance or operation method
NOT described on the inverter's Basic and User's
Guide, the P1-EN Basic Guide or this guide is not
covered by the product warranty. Please DO NOT
perform any procedure NOT described on the
SJ-P1 or the P1-EN guides since it can be the cause
of unexpected failures or accidents.

We are not responsible for any impact from
operations regardless of unexpected failure or
accident due to operation or handling of the
product in a manner not specified on the inverter's
Basic and User's Guide, the P1-EN Basic Guide or
this guide. We appreciate your understanding.

If you find any unclear or incorrect description,
missing description or misplaced or missing pages,
Please inform the Hitachi inverter technical service
office.

Note that, in case the inverter's Basic and User's
Guide, the P1-EN Basic Guide or this guide are
enclosed, they should be delivered to the end user
of the inverter. Also make sure to download and
keep accessible any other related guides or
instructions for the end user.

reform this

S-1



S.3 Product Warranty and Inquiry
B About product inquiry

-For an inquiry about product damage or faults or a
question about the product, notify your supplier
or Hitachi inverter technical service office.

When contacting the technical service, please
provide the following information.

AModeI: P1-EN
B Manufacture Number (MFG No. ):
It shows on the name plates.
(Please refer to the chapter 3, for more information.)
B Date of Purchase: Purchase date by the customer
M Inquiry contents:
- Inform us the defective point and its condition.
\- Inform us the suspicious content and its details.

M Product warranty
* The product PT1-EN will be warranted by Hitachi

Industrial Equipment Systems Co., Ltd. (afterward,

referred as "Hitachi") during the warranty period
from your date of purchase only under proper
usage of product.

- However, the warranty expressed here is covered
only for products delivered from Hitachi, and will
not be responsible for others damage or loss of
products like a motor or any equipment or
systems damage caused by improper usage of
the product. We recommend applying safety
design which is able to provide a hazard notice to
the user in case of malfunction or damage of the
delivered product to minimize the consequences
on other equipment or system. We advise that
the selection of the delivered product is done
with sufficient margin for performance, as well as
using redundant design for other equipment or
systems. Also, the compatibility of the product
with the customer's intended use is not
warranted, hence is the customer responsibility
to perform validation tests before any operation.

-In case a defective product is delivered, or defects
on quality during the manufacturing process are
detected, Hitachi will repair or exchange the
product free of charge, only during the product
warranty period (afterward, referred as "warranty
service").

- After a warranty service, the exchanged or
repaired part will be warranted for 6 months from
the date of the warranty service. Hitachi will be
responsible for repairing or exchanging the
previously exchanged or repaired part only
during this warranty period.

~

J
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- In order to receive warranty service, you should
present the receipt issued by the product
supplier or any other document that allow us to
check the purchase date. However, any defects,
damage, malfunction or any other failure caused
by one of the following facts will not be covered
by warranty service.

(1) Cannot confirm the purchase date.

(2)The damage or fault resulted from improper
usage or inadequate handling of the product or
usage that does not comply with the instructions
described in the user's guide or basic guide.

(3)Incorrect usage of the product and/or the
inverter, inadequate setting of the product
and/or the inverter, remodeling or inadequate
repair or repair carried out by an unqualified
repair center.

(4) Deterioration and wear as result of normal
operation.

(5)Fault resulted from natural disaster, such as
earthquake, fire disaster, lightning strike,
pollution, salt pollution, or abnormal voltage or
any others external factors.

(6)Shock, falling, or Vibration resulted during
transportation or displacement after purchase.
(7)Damage or fault resulted from remodeling
firmware by unqualified personal not belonging

to Hitachi.

(8) Damage or fault resulted from using a function
program (EzSQ).

M Liability limitation

- In this product warranty, all warranties offered to
the customer are stipulated, and neither Hitachi,
affiliated companies or related dealers are liable
to any express warranties or implied warranties
including, but not limited to, product
merchantability or specific application fithess.

- Also, Hitachi, affiliated companies or related
dealers are not responsible of any incidental
damage, special damage, direct loss, or indirect
loss (even predictable or not) sustained by the
customer as a result of a faulty product.
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B Using the warranty service

- The customer is able to receive a warranty service
during the warranty period from the product
supplier or service station, if the product does
not meet the specifications described in this
guide or the basic guide. However, this guide will
have priority in case of content mismatch
between this and the basic guide.

- A fare-paying service can also be obtained by
contacting your supplier, local Hitachi distributor
or service station.

B Change on product specifications

- Please be aware that the information described in
Brochure, Basic Guide, User's Guide or Technical
Document might be modified without notice.

M Precautions for product operation

- The product should be operated following the
working conditions, handling methods and
precautions described in User's Guide.

Please verify that the settings are
adequate for operation, before operating it
remotely through the network.

- Please verify that the Hitachi inverter is correctly
configured and installed for the intended
purpose in the designed system.

- When using the Hitachi inverter please implement
the following actions.

(1) Select an inverter with sufficient capacity for
the rated current and performance.

(2) Implement safety design such as redundant
system design.

(3) Implement safety design which minimizes
risks in case of an inverter failure.

(4) Design the system in a way it can warn the
operator about any danger.

(5) Carry out periodic maintenance to the
customer's equipment as well as the inverter.

inverter

- For applications that involve human life, or have
risk of an important loss, make sure to avoid a
critical accident by installing a fail-safe device,
protecting device, detecting device, alarm device,
and/or spare device, etc.

Introduction - Cautions

M Security

- In the control system, recently, the connection
and cooperation with the information
communication system progress and security
risks including cyber attacks are growing.
In a system applying this product, physical
security measures mainly in the installation
location and security measures in use via network
are needed.

[Security risk example via the network]

- Abnormal operation, performance
degradation, information leakage and data
tampering by attacks from outside

- Communication error and malfunction by
overloading of a communication network

- Malfunction, harm and damage occurrence
due to programs and/or data tampering
from outside

- The customer needs to make security measures,
because the required security level in the control
system is different depending on system.

In addition, for the maintenance of the security
level will require continuous improvement
measures, because the assumed security risk is
not fixed and it will be something to change on a
daily basis.

In a system using this product, regardless of the
presence or absence of the use of security
protection support functions, trouble, accident or
damages caused by unauthorized external access,
Hitachi Group will not be able to bear any
responsibility.

It is required for the customer side to clarify the
target of the security protection of the system,
following the conduct measures example to a
representative, please refer to the construction
and operation of the system.

- Measures in the operational management,
such as to lock the location of devices or
limit the operator

- Update antivirus of network device to
connect to the control system

- Utilize the security functions of the device
configuring the network

- Monitoring the system and making a
self-assessment for security periodically

S-3



Introduction - Cautions

M Supplement

- This warranty term will not restrict the legal right
of customer who has purchased the product.

- This warranty is valid only in Japan(excluding
special types of contracts).

- Contact your sales agent for warranty of products
purchased overseas.

S-4
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S.4 Getting Started
- Please follow the steps written below for start
using the P1-EN.

- Before operating the device, please read and fully
understand the safety precautions written below
and on the Chapter 1.

- Verify all safety precautions needed for
handling the P1-EN.

Please refer to the "Chapter 1

1. Safety Confirmati
atety Lonfirmation Safety Precautions and Risks".

2. Verification of
enclosed products

Please refer to the "Chapter 4

Enclosed Items".

Verify that the enclosed items with the
P1-EN do not have any defects.

Please refer to the "Chapter 5
Installing and External Features".

3. Installation

Verify the how to attach the P1-EN to
the inverter.

Configuration of the Ethernet. Installing and External Features".

Please refer to the "Chapter 6

5. Parameter Settings N
Inverter settings".

Verify parameter settings of the mverter}

6. FAQ and
Troubleshooting

Please refer to the "Chapter 8 FAQ

the P1-EN. and Troubleshooting".

ot : |
== : |
| { |
£4. System } LVer.fy notes or the system Confgurat.ﬂ L Please refr o the “Chapter 5 }
— { |
e | | 1

Verify the LEDs that shows the status oq

{

[ Finished ]
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S.5 Related Documents

Document Name Document Code
P1-EN(Ethernet) User's Guide (this document) NT254AX
P1-EN(Ethernet) Basic Guide NT254171AX
Document Name (Inverter) Document Code
SJ series P1 User's Guide NT251*1)

SJ series P1 Basic Guide NT2511*1)

*1) It represents the version of each guide.

S.6 Registered Trademark
Ethernet is a registered trademark of Xerox
Corporation in the United States.
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Safety Precautions

Chapter 1 Safety Precautions
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1.1 About this chapter

This chapter contains the information about Safety
precautions during the installation, wiring,
operation and inspection.

Before installation, wiring, operation, inspection,
or usage please read completely and fully
understand this guide and other references.
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1.2 Types of warnings

In this guide, the safety precautions as well as
residual risks are categorized by degree of risk as
"Danger", "Warning" and "Caution".

The definition of each category is described below.

ADanger

This category warns the user that in case of an
incorrect or improper handling, it leads to a
dangerous situation that have a high risk of
causing death, serious injuries and/or major
property damage.

AWarning

This category warns the user that in case of an
incorrect or improper handling, it leads to a
dangerous situation that may cause death, serious
injuries and/or major property damage.

ACaution

This category warns the user that in case of an
incorrect or improper handling, it leads to a
dangerous situation that may cause physical
injuries and/or property damage.

However, any content labeled with "ACaution"
and depending on the case, might have a
possibility of leading to a highly dangerous
situation. It is extremely important that you follow
the instructions and warnings

Furthermore, content labeled with "A" must be
followed and paid special attention.
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1.3 Symbol explanation

In this guide, there are some explanatory notes
using different symbols. Please pay attention to
this content and keep in mind its information.

Symbol definition

A

When handling this product, this symbol
indicates danger, warning, caution
about ignition, electric shock, high
temperature and others.

Inside or near the A symbol, the
specific content will be shown.

This symbol indicates "General
hazard not specified, be
cautious".

@ This symbol indicates "Electric

shock hazard".

This symbol indicates prohibited
actions "Actions that should not be
done" when handling this device.

O
O

This symbol indicates actions that must
be done based on the instructions.

1-2
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1.4 Precautions

Please be careful!

Safety Precautions

- If handled incorrectly or improperly, it
might cause death, serious physical
injuries, or damage to the inverter, motor
or even the entire system.

- Before installation, wiring, operation,
inspection, or usage please read and
fully understand this guide and other

A

Caution

@

ADanger

Do
\ references. )
r . e .
A - There will be additional warnings about
Cauti hazards and failure causes in other
aution
chapters.
- Before installation, wiring, operation,
o inspection, or usage please read and
Do fully understand this guide.
\ J

- In order to explain this device details the |
illustrations in this guide might show this
device without covers.

A

Precautions during the installation!

Caution
- Before operating this device please return
all the covers to the original position,
o and follow all the necessary regulations
L Do and instructions written in this guide.

(A. Risk of fire!
= DO NOT place
hazard nearbY-

- DO NOT let scraps of wire, welding

inflammable objects

sputtering, irons scraps or other objects
get inside the device.

A Danger
\ é

+ DO NOT install or operate products with
® damage or missing parts.

@rohibited

Prohibited
- Avoid installing this device in places with
0 high  temperature, high  humidity,
Do Condensation-prone conditions, dusty
conditions, corrosive gas, explosive gas,
flammable gas, grinding fluid mist,
hydrogen sulfide or salt damage prone
conditions. Additionally, it is
recommended to install this device in
ventilated room not exposed to direct
\_ sunlight. )
4 )
A. Risk of injury!
Injury

@ Risk of an inverter failure!

- This device is a precision equipment, DO
NOT drop it, or give it a strong shock.

- DO NOT get on (step on) or place heavy
objects on this device.

- When handling the object, avoid places

o prone to static electricity(like carpets).

Failure

Do - Since the human body can get charged
with static electricity, as a safety

measure please touch a safe metallic

surface before handling this device.
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Precautions during the wiring!

ADanger

Safety Precautions

J
AWarning

( @ Risk of an electric shock and/or firel h (A ® Risk of tactrlc shock and/or Inlurvl )
£ - Be sure to ground the inverter. £ isk of an electric shock and/or injuryl
ectric . . ectric
shock Elntrl:s‘t Fhe wiring work only to a qualified shock
and fire €l€ctrician. and . . .
hazard * Before the wiring work make sure to turn injury l?erform the wiring only after installing the
. inverter.
0 off the power supply and wait for more
Do than 10 *1) or 15 *2) minutes depending o
on the inverter model. (Confirm that the Do
charge lamp is OFF and the DC voltage . J
between terminals P and N is 45V or
less).
\_ : J  *1) For P1-00044-L to P1-01240-L (P1-004L to
P1-220L), P1-00041-H to P1-00620-H
f \ _ _ el s .
@ Risk of inverter failure! (P1 QO7H to P1-220H) models the wait time is
A 10 minutes.
Failure . iy *2) For P1-01530-L to P1-02950-L (P1-300L to
- Do not pull any wire after wiring.
P1-550L), P1-00770-H to P1-03160-H
(P1-300H to P1-1320H) models the wait time
Grohibited is 15 minutes.

Risk of an electric shock and/or injury! \
DO NOT operate/switch any of the
switches from the 4 pole DIP switch on
this device. When this device is shipped
all switches are turned off.

- If any of the switches from the 4 pole DIP
switch is operated/switched, this device
will not work as intended and it might be
the cause of failure.

Please handle the cables properly and DO
NOT let them get damaged. Using
damaged cables will not only interfere
with the correct operation of this device
but also might be the cause of a system

failure. j

(A
Electric |
shock

and
injury

o

Do

4 A

A @ Risk of fire!

Fire

hazard - Please tighten the screws and bolts with
the specified torque. (Please refer to the
inverter user's guide).

- Verify that none of the screws and bolts

o are loose.

Do - Make sure that the inverter and this
device are fixed together with the
securing screw.

- Make sure that the connectors are
L properly fixed. )
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Precautions during operation!

Safety Precautions

-
A. Risk of an electric shock or firel

Electric
shock * DO NOT touch the inside of this device,

andfire check the signal, do any wiring or
hazard - 1ug/unplug the connectors while it
energized.
Prohibited
- DO NOT insert any sick or rod like objects

\ inside this device while it is energized.

ADanger
N\

[
@ Risk of an injury and/or fire!
Injury
andfire. b, NOT touch the inside of this device or
hazard . . .
the inverter while they are energized.

O

kProhibited

J
N

(A. Risk of injury and/or device damage!

Injury or. By using this device it becomes easier to

device .
damade Change the settings and the output

frequency of the inverter. When changing
the settings or the output frequency of
the inverter please make sure that it is
within the supported range by the motor
and/or the equipment.

In case this device is being used to make
the inverter produce high frequency
outputs for a motor or other equipment,
make sure with the respective
manufacturer that the motor or the
equipment can tolerate the high
frequency output given by the inverter.

- During operation verify the motor rotation
direction, and that there are no irregular
sounds or vibrations.

o

Do

.

y,
AWarning
)

J

~N
A @ Risk of an electric shock!

Electric Make sure to fasten all the screws of this
shock

device before turning it on. DO NOT

detach this device while it is energized or

® the inverter capacitors are still charged.

Prohibited Additionally DO NOT touch the inside of

the inverter while the inverter capacitors

are still charged.

- DO NOT touch this device with wet
hands. )

.
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Safety Precautions

Precautions during maintenance/inspection!

Danger |

( )
A @ Risk of an electric shock!
Electric - Before the wiring work make sure to turn ® - Entrust the maintenance, inspection
shock  off the power supply and wait for more and/or part replacement only to a
o than 10 *1) or 15 *2) minutes depending ~ Prohibited  ghecialized personnel. (Be sure to
Do ©O" the inverter model. (Confirm that the remove wristwatches and metal
charge lamp is OFF and the DC voltage accessories, e.g., bracelets, before
between terminals P and N is 45V or maintenance and inspection work and
L less). use insulated tools for the work). )

*1) For P1-00044-L to P1-01240-L (P1-004L to
P1-220L), P1-00041-H to P1-00620-H
(P1-007H to P1-220H) models the wait time is
10 minutes.

m Precautions for disposal!

ADanger

*2) For P1-01530-L to P1-02950-L (P1-300L to
P1-550L), P1-00770-H to P1-03160-H
(P1-300H to P1-1320H) models the wait time is
15 minutes.

hazard Own may result in the production of
poisonous gas.

r
@ Risk of injury and/or an explosion!
* For disposal of this device, outsource to a o - Contact Hitachi technical service or your
qualified industrial waste disposal D sales agent if you need to get this device
Injury and Di ing this devi o o o
explosion contractor. Disposing this device on your .

~

- A qualified waste disposer includes
industrial waste collector/transporter
and industrial waste disposal operator.
Follow all laws and decrees related to
procedures of waste management and
public cleansing when disposing of this
device.

v,

.
Other precautions

—ADanger I
PR

\

@ Risk of an injury, an electric shock

Electric and/or fire!
shock
injury

and fire
hazard

O

- Do NOT modify this device.

\_Prohibited )

*In addition to the precautions described above,
there are other precautions described in the
chapter 8 of the inverter user's guide. Please
read and follow those precautions as well.
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1.5 Caution labels examples

- We include the caution label templates so motor,
inverter or system related accidents or
dangerous situations may be prevented. Please
use these labels for your system or equipment.

- When the inverter is configured for remote
operation, automatic operation or the retry
function is active, there are cases when the
operation will be resumed automatically after a
shut down. In order to warn about this cases

please use the label example on the right side as Q Danger

a reference.

(Label example)

- For warning about automatically resumed
operation after an error as a result of the retry
function.

Please DO NOT get close to the motor,

(Label template) inverter or the system even if it is stopped.

- Please fill in the label and use it for preventing It can restart suddenly, after a certain period
accidents. of time.

ADanger

(Label example)

- For warning about remote or automatic operation
after the system is powered on.

A\ Danger

. Please DO NOT get close to the motor,
/\ Warning

inverter or the system even if it is stopped.

After it is powered on, it may operate

automatically.

/\ Caution
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(Memo)
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Chapter 2 Overview
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2.1 About this chapter

This chapter specifies the devices that this guide
will describe. Additionally, it contains information
necessary to clearly understand this guide, the
objectives of this guide and its terminology.

2-1

Overview

2.2 Applicable devices

The contents of this guide will apply to the P1-EN
device. For information about the inverter please
refer to the inverter's user's guide or the basic
guide.

2.3 Before reading this guide

This guide is aimed for people who purchase,
handle, install or connect control equipment,
design systems or manage factories.

This guide units are based on the S| system.

2.4 Guide objectives

The objectives of this guide are:

- explain how to wire and connect the device.
- explain how to configure the device.
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2.5 Guide outline

This guide has the following structure.

@ The chapter 1: Safety Precautions
"Safety Precautions" contains the safety
instructions for installing, wiring, operating,
maintaining and inspecting this device.

@ The chapter 2: Overview
"Overview" contains information necessary to
clearly understand this guide.

@ The chapter 3: About the P1-EN
"About the P1-EN" contains the explanation
about this device appearance and general
features.

@ The chapter 4: Enclosed Items
"Enclosed Items" contains information about
the items included with this device.

@ The chapter 5:

Installing and Configuration

"Installing and  Configuration" contains
information  for installing and system
configuring this device on the inverter.

@® The chapter 6: Inverter Settings
"Inverter Settings" contains the explanation of
the inverter parameters that relate with this
device.
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Chapter 7: About the Modbus TCP
"About the Modbus TCP" contains the
explanation of the Modbus TCP, protocol and
capability.

Chapter 8: FAQ and Troubleshooting
"FAQ and Troubleshooting" contains the
explanation of the P1-EN LEDs lighting
patterns, the explanation of inverter error
(trip) status and its trouble shooting.

Chapter 9: Specifications
"Specifications" contains the specifications of
the P1-EN.
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2.6 Symbol definition

In this guide, there are some explanatory notes
using the symbols shown in the table below. This
table also contains the explanation of each symbol.

Symbol and its
definition

Description

Questions about
a particular
situation

Q

Simply describes some
problematic or recurring
situations.Hence, in cases
when an occurring situation
is similar to a situation
described in this guide, it may
be solved by using this guide
information and the P1-EN
functions.

Solution/Answer

A

Describes the settings and
operations required in order
to solve a particular problem
or situation.

Precautions

0O

Describes the points of

caution when using an
indicated function.

This descriptions contain
information such as, data
overwrite risk,indispensable
settings, non-operation risk
and other probable dangers.

2-3
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Chapter 3 About the P1-EN
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3.1 About this chapter

This chapter contains the explanation about this
device external features and information on the
name plate.

Symbol Definition
Q Questions about a particular
situation
A Solution/Answer

Precautions

0O
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3.2 P1-EN appearance and

nomenclature

) O

| need to know the appearance and - The four LEDs over the RJ-45 connection don't
nomenclature of this device. turn on or blink.

- An external view of this device is shown below.
For installing this device or details of LEDs,
connectors and other parts refer to the chapter
5 "Installation and Configuration”.

~

From the top
- RUN LED
- ERR LED
- LINKT LED
(PORT 1 status)
- LINK2
(PORT 2 status)

External power

connector

Ethernet connector:
PORT 1

Ethernet connector:
PORT 2

[ FG terminal

Name plate (bottom) ]

3-2
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3.3 Name plate

(o)

- What is the information written on the plate?

A

- The P1-EN name plate gives the following
information.

Device model a
T~ ploEN
Factory control number — QOO0

Manufacture number (MFG No.) —— $erxkekkek AN

3.4 Dimensions after innstalled

(o)

' .What are the P1-EN dimensions after being - As shown on the image a part of this device will
installed? stand out from the SJ-P1. Please be cautious
when installing the P1-EN.

A

- The dimensions of this device after it is installed
on the SJ-P1 are shown in the image below.

96.5mm
SJ-P1 inverter

c
]
B
@
(2}
)
=
i<
3
-
2
s
Z
u
-
o

JI11T11777777777777777777777777777777777

L SJ-P1 front

surface
View from the right side of the SJ-P1.
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Chapter 4 Enclosed Items

Contents
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4.3.1 Verification when unpacking.................. 4-3
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Enclosed Items

4.1 About this chapter

This chapter contains information about the items
enclosed with the PT1-EN. Additionally,
explained how to inspect and verify this product
after its purchase.

it

Symbol Definition
Q Questions about a particular
situation
A Solution/Answer

0O

Precautions
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4.2 About the enclosed items

Q A
- What items are enclosed? - The enclosed items are shown on the images
below.

- Enclosed items

~

\ P1-EN x1 Basic Guide x1 Ferrite Core x2 J

M Ferrite core specification

Item Name Manufacturer Model Inner Diameter
Ferrite Core SEIWA ELECRIC MFG Co., Ltd. E04SR200935A 9mm

O

Contact your sales agent immediately in case there
are defects or imperfections.
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4.3 Verification after the purchase

Q

- What should | verify after the purchase?

Verification when unpacking

A
4 )
- Please verify the items written on the right when Check that the items were not smashed or
unpacking. damaged during the delivery.
- In case there is any doubt or trouble with the \ J
4 N\
product please contact your sales agent as soon Check that
as possible.

there is a P1-EN,

0 there is a Basic Guide,
there are 2 ferrite cores,
when unpacking.

J
( )
0 Please check again that your order match
with the name plate of this device.
. J

Read this guide

- This guide contains the information necessary to
handle the P1-EN correctly. Read it carefully and
keep it safe.

-Also, use the inverter user's guide and basic guide
as a reference.

- Please make sure that the P1-EN basic guide and
the inverter basic guide reach the end user.
Additionally, advice the end user to download
and read the latest version of this guide.
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Chapter 5 Installation

Installation and Configuration

and Configuration

Contents
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5.1 About this chapter

This chapter contains information for installing
and system configuring this device on the inverter.
For information about the inverter installation
please refer to the guide.
Additionally, when doing any work or operation,
always follow the safety instructions and cautions
given in the chapter 1.

inverter user's

Symbol Definition

Precautions

0O
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5.2 Supported inverters

The P1-EN can be attached to all types of SJ-P1. ” Version ||
However, depending on the SJ-P1 manufacture

o ) -
date, it r.nlght not s‘upport the !91 I.EN. P‘Iease check HITACHI INVERTER AN Ver.2.00
the version of the inverter which is written on the S series type P1
name plate of it (the name plate example is shown Model:  P1-00330-LFF

on the image to the right.) If the version is 2.00 or Input/Entrée :50Hz,60Hz 200-240V 3ph ** /** /* A
higher it can support the P1-EN. Output/Sortie : 0- 590Hz 200-240V 3ph ** /** /** A
MFG No. 62AA****  BB001 Date:****
Hitachi Industrial Equipment Systems ~ MADE IN JAPAN INE*****-**
L Co.,Ltd.

5.3 Installation
About the installation

The P1-EN can be attached to any of the 3 option
slots of the SJ-P1.

It can be attached to

either SLOTT1, 2 or 3.

Option cassette connection slots

! SLOT1 SLOT2 SLOT3
H o o

VOP keypad

5-2
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How to install

Before installing the P1-EN please refer to the
chapter 6 "Inverter Settings" and configure the
inverter.

For explanation purposes, it will be assumed that
the P1-EN is going to be installed in the SLOT1.

(1) Remove the cover of the option cassette
connection slot. Despite the removed cover
will no longer be needed, it is recommended
to keep it in a safe place. However the screw
that secured the cover will be used to secure

the P1-EN.

Option cassette connection slots

; : { SLOT1 SLOT2 SLOT3

RJ45 iio o °
VOP keypad Remove the screw and then

' remove the cover.
The screw will be used later.

ﬂ USB(micro-B)

(2) Attach this device. The slots 2 and 3 have one
more connection in the lower side. However,
the P1-EN will not need that connection.

Option cassette connection slots

i | SLOT1 SLOT2 SLOT3
RJ45 P ° °

VOP keypad [I

Attach the P1-EN to this

connection.
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(3) Secure the P1-EN with the screw removed in
procedure (1).

Option cassette connection slots
t iSLOT1 SLOT2  SLOT3 |
: RJ45 g 8 o o
VOP keypad
L r Fasten the screw.
ﬂ USB(micro-B)

(4) Connect the FG terminal to functional ground.

Option cassette connection slots
E i { SLOT1 SLOT2 SLOT3
: RJ45 ) o
VOP keypad
Connect to functional ground. ]
ﬂ USB(micro-B)

5.4 Attach the ferrite cores

Attach the included ferrite cores to the Ethernet
cable. These cores should be attached as close as
possible to the P1-EN RJ-45 connection.

0

Depending on the Ethernet cable the ferrite core
cannot be correctly fixed to the cable and it may
slip along the cable, despite having an anti-slip
claw. In these cases the ferrite core can be fixed by
attaching something like a clamping band or a wire
to the Ethernet cable on one or both sides of the
ferrite core. Keep in mind that the cores should be
attached as close as possible to the PT1-EN RJ-45
connection.
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5.5 About the connection

- Make sure that the communication line and the
power line are placed as far as possible from
each other. If the power line and the
communication line are placed close to each
other, the communication line will pick up noise
from the power line that can interfere with the
transmission.

- Make sure to set up the system, so that in an
event of a network failure, the inverter output
stops immediately.

(1) In case the master detects an abnormality in
the connection, shut down the inverter
primary power supply.

(2) Allocate function "like free run" or "reset" to
the inverter input terminals, accordingly,
when the master detects a connection
abnormality it turns on these terminals.

(3) Configure the inverter so in case of a
connection abnormality, it stops, free run
stops or trip. (When the operation command
is received through Ethernet, the inverter
shipment settings are configured so that if
there is any abnormality in the connection the
inverter will immediately stop.)

For other information concerning the installation,
please refer to the inverter user's guide.

Installation and Configuration

O

Connect the communication cable (Ethernet
cable), so it minimizes the tension and stress over
the connector. Furthermore, take the same
precautions when connecting the power cable (for
supplying the external power 24 VDC).
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5.6 External features

Ethernet connector specifications

The P1-EN connector (PORT1 and PORT?2)
specifications are shown below.

B Connector specifications

Installation and Configuration

The connection is available Ethernet connectors
conformed with TOBASE-T/100BASE-TX.

Connector Type

Notes

RJ-45

higher, with shield.

The electric characteristics conform with the IEEE802.3 standard, category 5e or

BPin assignment

Pin No. Notation Signal type
1 TD+ Data transmission+
2 TD- Data transmission-
3 RD+ Data reception+
4 - -
5 - -
6 RD- Data reception-
7 - -
8 - -

Ethernet cable specifications

An Ethernet twist pair cable (category 5e or higher)
is used for the connection. It is recommended to
use a cable with the following specifications.

B Cable recommended specifications

IR

1

IN / OUT

0

The distance between the nodes (the devices)

should be within 100 meters.

Item Name

Description

types.

T00BX-TX support (category 5e or higher)

STP(Shield twist pair) cable (Straight or Crossed)

Twist pair cable When the configuring communication speed setting to auto negotiation, the
function of Auto MDI-X is enabled. Therefore it can be used any the cable

0O

- The function Auto MDI-X is valid or invalid by the
inverter parameter setting. For information
about the parameter, please refer to "6.2
Parameter settings" in this guide.

- When the function Auto MDI-X is invalid, require
the suitable cable for the connecting devices.
Namely, it is necessary for proper
communication between the devices to use
distinguished the cable of straight type or cross

type.
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External power supply (optional)

Control circuits both the inverter and this device
can be powered up by using external input DC24V.
However, this function is not indispensable for
operating this device.

The input plug external view is shown below.
== - . [ UHY
() [ J = ]
i AHA

Plug type: PLO3B

Polar characteristic: inner side (center) has positive.

For preventing electric shock, use a power source
insulated from primary voltage which conform with
the IEC/EN 61800-5-1 SELV.

LED

The P1-EN LEDs show the status of this device,
details in the table below.

B LED definition

Installation and Configuration

O

It can always be supplied by the external power
source. When using the external power, connect
the cable, so it minimizes the tension and stress
over the connector.

External power source specification:
DC24V+10% and 2A or more are required.

LED Color

Description

Light off: P1-EN initializing
RUN Green | Blinking: Link in preparation

Light on: Link established the Ethernet communication

Light off: No problem detected
ERR Red Blinking: Setting error in the inverter configuration related with the Ethernet
Light on: There is a problem with the Ethernet connection

Light off: Link not established the PORT1
LINK1 Green | Light on: Link established the PORT1
Blinking: In preparation, link the PORT1 to the network

Light off: Link not established the PORT2
LINK2 Green | Light on: Link established the PORT2
Blinking: In preparation, link the PORT2 to the network

O

- When powered on this device, the RUN LED
blinks first. After link established, the RUN LED
turns on.

- It takes about 1 minute for the link established
after the inverter powered on. In the meantime,
all LEDs turn off.
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5.7 System Configuration

Examples of the Ethernet system configuration are
shown below.

0

- When configuring a system or confirming the

startup, read this guide and the instruction
manual about the client. The client means
higher-level device (master).

Installation and Configuration

- In case of configuring a system that the inverter
operates immediately at powered on, please
consider to take about 1 minute for the link
established.

[Example 1]
Ethernet
P1-EN Server
Ethernet SJ-P1
Client cable Network
(e.g. PLC) hub
. P1-EN Server
SJ-P1
[Example 2(using the function of network hub)]
Server and
Ethernet
P1-EN network hub
Client cable
(e.g. PLC) SJ-PT
Ethernet cable
P1-EN Server
Ethernet cable can be connected with
SJ-P1

either PORT1 or PORT2.

- Make sure that the communication line and the
power line are placed as far as possible from
each other. If the power line and the
communication line are placed close to each
other, the communication line will pick up noise
from the power line that can interfere with the
transmission.

- Make sure to set up the system, so that in an
event of a network failure, the inverter output

stops immediately. Instruct an example of
procedure as shown in "5.5 About the
connection".

[Function the network hub]

PORT1 and PORT2 are available as network hub
(shown in above example 2), if the inverter is
powered.

0

The only problem that the inverter can detect
related to the Ethernet connection is a
disconnection between this device and the
inverter. If a communication timeout occurs by
disconnection between this device and the client,
there is no function to accommodate in such a
trouble.
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Inverter Settings

Chapter 6 Inverter Settings
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6.1 About this chapter

This chapter contains the information about the
inverter settings that must be done when using the
P1-EN.

Symbol Definition

O

Precautions
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6.2 Parameter Settings

Before starting the communication, configure the
following inverter settings as necessary.

Initialization

Configure the parameter [Ub-01] (Initialize mode
selection) to 04 (Error history clear & Data
initialize & EzSQ clear), and the parameter [Ub-05]
(Initialize enable) to 01 (Initialize start), then the
inverter settings will be initialized.

This device and the client

(higher-level device) correlating

parameters
The following table shows the inverter setting
parameters and their contents related to this
product and the client (higher-level device). This
device reads and implements the following setting
parameters from the inverter when it is powered
on.

Inverter Settings

(J

When configuring the inverter setting parameters,
not only read this guide but also the inverter's
guide and the client (higher-level device)
instruction manual.

0

The following settings are implemented in this
device when the inverter is powered on. Make sure
to restart the inverter after configuring the
parameters.

M Parameter

Code Parameter name Selection Initial value
oH-01 | IP address selection 00(Gr.1)/01 (Gr.2) 00

00(Auto Negotiation)/

0T1(100M: Full-duplex)/
oH-02 | Communication speed (PORT1) 02(100M: Half-duplex)/ 00

03(10M: Full-duplex )/

04(10M: Half-duplex)

00(Auto Negotiation)/

01(100M: Full-duplex)/
oH-03 | Communication speed (PORT2) 02(100M: Half-duplex)/ 00

03(10M: Full-duplex )/

04(10M: Half-duplex )
oH-04 | Ethernet communication timeout 1~65535(x10ms) 3000
oH-05 | Modbus TCP port No. (IPv4) 502, 1024~65535 502
oH-06 | Modbus TCP port No. (IPv6) 502, 1024~65535 502
oL-01 IPv4 IP address (1), Gr. 1 0~255 192
oL-02 | IPv4 IP address (2), Gr. 1 0~255 168
oL-03 | IPv4 IP address (3), Gr. 1 0~255 0
oL-04 | IPv4 IP address (4), Gr. 1 0~255 2
oL-05 | IPv4 sub-net mask (1), Gr. 1 0~255 255
oL-06 | IPv4 sub-net mask (2), Gr. 1 0~255 255
oL-07 | IPv4 sub-net mask (3), Gr. 1 0~255 255
oL-08 [ IPv4 sub-net mask (4), Gr. 1 0~255 0
oL-09 | IPv4 default gateway (1), Gr. 1 0~255 192
oL-10 [ IPv4 default gateway (2), Gr. 1 0~255 168
olL-11 IPv4 default gateway (3), Gr. 1 0~255 0
oL-12 | IPv4 default gateway (4), Gr. 1 0~255 1
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Code Parameter name Selection Initial value
oL-20 | IPv6 IP address (1), Gr. 1 0000~FFFF 0000
oL-21 IPv6 IP address (2), Gr. 1 0000~FFFF 0000
oL-22 | IPv6 IP address (3), Gr. 1 0000~FFFF 0000
oL-23 | IPv6 IP address (4), Gr. 1 0000~FFFF 0000
oL-24 | IPv6 IP address (5), Gr. 1 0000~FFFF 0000
oL-25 | IPv6 IP address (6), Gr. 1 0000~FFFF 0000
oL-26 | IPv6 IP address (7), Gr. 1 0000~FFFF 0000
olL-27 | IPv6 IP address (8), Gr. 1 0000~FFFF 0000
oL-28 | IPv6 prefix of sub-net, Gr. 1 0~127 64
oL-29 | IPv6 default gateway (1), Gr. 1 0000~FFFF 0000
oL-30 | IPv6 default gateway (2), Gr. 1 0000~FFFF 0000
olL-31 IPv6 default gateway (3), Gr. 1 0000~FFFF 0000
oL-32 | IPv6 default gateway (4), Gr. 1 0000~FFFF 0000
oL-33 | IPv6 default gateway (5), Gr. 1 0000~FFFF 0000
oL-34 | IPv6 default gateway (6), Gr. 1 0000~FFFF 0000
oL-35 | IPv6 default gateway (7), Gr. 1 0000~FFFF 0000
oL-36 | IPv6 default gateway (8), Gr. 1 0000~FFFF 0000
oL-40 | IPv4 IP address (1), Gr. 2 0~255 192
olL-41 IPv4 IP address (2), Gr. 2 0~255 168
oL-42 | IPv4 IP address (3), Gr. 2 0~255 0
olL-43 IPv4 IP address (4), Gr. 2 0~255 2
oL-44 | IPv4 sub-net mask (1), Gr. 2 0~255 255
oL-45 [ IPv4 sub-net mask (2), Gr. 2 0~255 255
oL-46 | IPv4 sub-net mask (3), Gr. 2 0~255 255
oL-47 | IPv4 sub-net mask (4), Gr. 2 0~255 0
olL-48 | IPv4 default gateway (1), Gr. 2 0~255 192
oL-49 | IPv4 default gateway (2), Gr. 2 0~255 168
oL-50 | IPv4 default gateway (3), Gr. 2 0~255 0
olL-51 IPv4 default gateway (4), Gr. 2 0~255 1
oL-60 | IPv6 IP address (1), Gr. 2 0000~FFFF 0000
olL-61 IPv6 IP address (2), Gr. 2 0000~FFFF 0000
oL-62 | IPv6 IP address (3), Gr. 2 0000~FFFF 0000
oL-63 | IPv6 IP address (4), Gr. 2 0000~FFFF 0000
oL-64 | IPv6 IP address (5), Gr. 2 0000~FFFF 0000
oL-65 | IPv6 IP address (6), Gr. 2 0000~FFFF 0000
oL-66 | IPv6 IP address (7), Gr. 2 0000~FFFF 0000
oL-67 | IPv6 IP address (8), Gr. 2 0000~FFFF 0000
oL-68 | IPv6 prefix of sub-net, Gr. 2 0~127 64
oL-69 | IPv6 default gateway (1), Gr. 2 0000~FFFF 0000
oL-70 | IPv6 default gateway (2), Gr. 2 0000~FFFF 0000
olL-71 IPv6 default gateway (3), Gr. 2 0000~FFFF 0000
oL-72 | IPv6 default gateway (4), Gr. 2 0000~FFFF 0000
oL-73 | IPv6 default gateway (5), Gr. 2 0000~FFFF 0000
oL-74 | IPv6 default gateway (6), Gr. 2 0000~FFFF 0000
oL-75 | IPv6 default gateway (7), Gr. 2 0000~FFFF 0000
oL-76 | IPv6 default gateway (8), Gr. 2 0000~FFFF 0000
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- [oH-01]: IP address selection
There are 2 possible ways of configuring the IP
address, and they are classified in two groups.
The parameter [oH-01] can communicate using
either the group 1 or group 2.
Group 1(Gr.1): 00
Group 2(Gr.2): 01

- [oH-02]: Communication speed
(PORT-1)

: [oH-03]: Communication speed
(PORT-2)
These parameters can select the speed of the
Ethernet communication port.
oH-02: select communication speed of the
PORT1
oH-03: select communication speed of the
PORT2
Although the parameter setting in 00(auto

settings the function Auto MDI-X is unavailable.

Inverter Settings

* [oL-01]~[oL-04]:

IPv4 IP address (1)~(4), Gr. 1

- [oL-20]~[oL-27]:

IPv6 IP address (1)~(8), Gr. 1

- [oL-40]~[oL-43]:

IPv4 IP address (1)~(4), Gr. 2

* [oL-60]~[oL-67]:

IPv6 IP address (1)~(8), Gr. 2
These parameters can configure the IP address
of the Ethernet communication.

[oL-01] to [oL-04]:

in case of using the group 1 and the IPv4
[oL-20] to [oL-27]:

in case of using the group 1 and the IPv6
[oL-40] to [oL-43]:

in case of using the group 2 and the IPv4
[oL-60] to [oL-67]:

in case of using the group 2 and the IPv6

negotiation) is recommended. For the other B

- [oH-04]: Ethernet communication
timeout
After the link established, if there is no
reception within the time set in the parameter
[oH-04] this device will disconnect the
communication with the client (higher-level
device).

0J

Even if a timeout occurs, the inverter has no
function to implement a trip error or other
operations against the timeout.

- [oH-05]: Modbus TCP port No. (IPv4)
- [oH-06]: Modbus TCP port No. (IPv6)

These parameters can select the port number
of Modbus TCP that is able to be configured
from 1024 to 65535. Although as standard
specification the Modbus TCP port number
generally sets in 502.

[oH-05]: in the case of using the IPv4

[oH-06]: in the case of using the IPv6

Do not configure an IP address that may overlap,
when configuring a system. The system may not
work properly.

* [oL-05]~[oL-08]:

Pv4 sub-net mask (1)~(4), Gr. 1

- [oL-44]~[oL-47]:

Pv4 sub-net mask (1)~(4), Gr. 2

These parameters can configure the sub-net
mask of the Ethernet communication when
using the IPv4.

[oL-01] to [oL-04]:

in case of using the group 1 and the IPv4
[oL-20] to [oL-27]:

in case of using the group 1 and the IPv6

- [oL-28]: IPv6 prefix of sub-net, Gr. 1
- [oL-68]: IPv6 prefix of sub-net, Gr. 2

These parameters can configure the prefix of
sub-net of the Ethernet communication when
using the IPv6.

[oL-28]:

in case of using the group 1

[oL-68]:

in case of using the group 2
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* [oL-09]~[oL-12]:

IPv4 default gateway (1)~(4), Gr. 1
- [oL-29]~[oL-36]:

IPv6 default gateway (1)~(8), Gr. 1
- [oL-48]~[oL-51]:

IPv4 default gateway (1)~(4), Gr. 2
- [oL-69]~[olL-76]:

IPv6 default gateway (1)~(8), Gr. 2

These parameters can configure the default
gateway of the Ethernet communication.
[oL-09] to [oL-12]:

in case of using the group 1 and the IPv4
[oL-29] to [oL-36]:

in case of using the group 1 and the IPv6
[oL-48] to [oL-51]:

in case of using the group 2 and the IPv4
[oL-69] to [oL-76]:

in case of using the group 2 and the IPv6
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Inverter and P1-EN correlating
parameters

The parameters described in the following table
control the action taken by the inverter when there
is a problem with this device or when this device is

Inverter Settings

connected.
M Parameter
Code Parameter name Selection Initial value
0A-10 Operation mode on option card 00(Error)/ 00
error (SLOT-1) 01(Ignore error (keep running))
oA-13 Run command selection at start up 00(run command disabled)/ 00
(SLOT-1) 01(run command enabled)
0A-20 Operation mode on option card 0O(Error)/ . 00
error (SLOT-2) 01(Ignore error (keep running))
oA-23 Run command selection at start up 00(run command disabled)/ 00
(SLOT-2) 01(run command enabled)
0A-30 Operation mode on option card 0O0(Error)/ . 00
error (SLOT-3) 01(lgnore error (keep running))
oA-33 Run command selection at start up 00(run command disabled)/ 00
(SLOT-3) 01(run command enabled)

* [0A-10]: Operation mode on option card
error (SLOT-1)

- [0A-20]: Operation mode on option card
error (SLOT-2)

- [0A-30]: Operation mode on option card
error (SLOT-3)

These parameters can select whether to ignore
the option error trip or not in cases where there
are connection failures between this device and
the inverter

Let the inverter trip: 00 (error)

Ignore the error and continue with
operation: 01(Ignore error (keep running))
Please make sure to configure the parameter
corresponding to the slot in which this device is
attached.

O

In the event there is a communication failure
between the inverter and tis device, and the
option 01 (Ignore error (keep running)) is selected,
the inverter operation will not stop.

Additionally, in case there is a communication
failure between this device and the inverter, the
client (master) stop command will not be received.
Thus, safety measures and precautions are
recommended.

the

* [0A-13]: Run command selection at start
up (SLOT-1)

- [0A-23]: Run command selection at start
up (SLOT-2)

- [0A-23]: Run command selection at start
up (SLOT-3)
These parameters can select whether to execute
run commands or not while this device and the
inverter communication is being established
Do not execute: 00(run command disabled)
Execute: 01(run command enabled)
Please make sure to configure the parameter
corresponding to the slot in which this device is
attached.

0

This function can be used in cases when it is
required to operate the inverter as soon as it is
turned on. However, since the inverter will operate
before the communication is established, we
recommend taking precautions accordingly, when
designing the system.
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Other parameters

In addition to the configurations explained in
sections 6.2.2 and 6.2.3, please verify the
configuration of the following parameters when
using this device.

- [CF-11]: Function for transforming the

register data from A, V to %
When using this device please select the
00(A, V) setting.

* [0A-11]: Communication Watch Dog
Timer (SLOT-1)

* [0A-21]: Communication Watch Dog
Timer (SLOT-2)

* [0A-31]: Communication Watch Dog
Timer (SLOT-3)
This setting is unavailable for this device. Please
do not change the setting.

- [0A-12]: Action selection at
communication error (SLOT-1)
- [0A-22]: Action selection at
communication error (SLOT-2)
- [0A-32]: Action selection at

communication error (SLOT-3)
This setting is unavailable for this device. Please
do not change the setting.

6-7

Inverter Settings



Chapter 6 Inverter Settings
(Memo)

6-8



Chapter 7 About the Modbus TCP

Chapter 7 About the Modbus TCP

Contents
7.1 About this Chapter.......cocveeceeeeeeeeeeseeeeeene 7-1 7.1 About this chapter
7.2 About the MO.dblfS TCP...:.: ...... s 7-2 This chapter contains information for the Modbus
7.2.1 Communication specification ................ 7-2 D
TCP communication.
7.2.2 Modk:cus TCP frame ..coccoeeeceeeeeeecee e 7-2 The P1-EN is a server device that uses Modbus
722 Data orr?at...: ........................................... 7—2 TCP communication via the network conformed
7.2. Modbus. unction code .....ccccccireeecienenns 7- with IEEE 802.3 (10BASE-T or 100BASE-TX).
7.2.5 Read coils [OTh] ..., 7-5 .\ . .
) ) Additionally, when doing any work or operation,
7.2.6 Read holding registers [03h] .................. 7-7 . . .
o ) always follow the safety instructions and cautions
7.2.7 Write single coil [05h]....ccccoiiiiiiiieeiene 7-9 . .
o ) given in the chapter 1.
7.2.8 Write single register [06h].......cccccceeeeee. 7-10
7.2.9 Diagnostics [08h] ....ccevevirevereeeeeeeee 7-11
7.2.10 Write multiple coils [OFh].................... 7-12
7.2.11 Write multiple registers [10h]............. 7-14
7.2.12 Read/Write multiple registers [17h]..7-15
7.2.13 Exception response .....cccceeceeeveerseenneene 7-17
7.3 Conection with the ProDriveNext............... 7-19

/-1



Chapter 7

About the Modbus TCP

7.2 About the Modbus TCP

Communication specification
The protocol of this device is Modbus TCP.

B Communication specification

Items

Description

Communication method
(transmission speed)

Fixed transmission speed:
10Mbps Full/Half-duplex or T00Mbps Full/Half-duplex *1)
Auto detection transmission speed: Auto negotiation *1)

Auto MDI-X

According to selection of communication method (transmission speed), it is
to be configured as follows.

Selecting the auto negotiation: the function Auto MDI-X is available.
Selecting others: the function Auto MDI-X is unavailable.

Communication protocol | TCP/IP
C icati t I

omr'nun.|ca ion protoco Modbus TCP
(application layer)
Maxi f

ax!mum number o 4+2)
sessions

Port number

502 (it can be configured by the inverter parameter setting),
[oH-05] (Modbus TCP port No. (IPv4)) or
[oH-06] (Modbus TCP port No. (IPv6))

Communication distance

Distance between nodes: 1T00[m]max

*1) Refer to the configuration of the parameter
[oH-02] (Communication speed (PORTT)) or
[oH-03] (Communication speed (PORT2)).

*2) Do not connect this device to more than one of
the PC software (ProDriveNext: our product)
the same time. There is a possibility that data
conflict occurs and the operation will not be
performed properly when being access from
multiple ProDriveNext at the same time.

Modbus TCP frame

The frame structure of the Modbus TCP is shown

below.

Modbus TCP ADU (*1)
A

MBAP Header (*2)

Modbus function code Data

PDU (*3)

(*1) Modbus TCP ADU (Application Data Unit)
(*2) MBAP Header (Modbus Application Protocol Header)
(*3) PDU (Protocol Data Unit)
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Data format

The data formats of MBAP Header and PDU are The transfer from client (higher-level device) to the
shown below server (P1-EN) and server (P1-EN) to client

(higher-level device) have the same format.

M Data format of MBAP Header

Address Items Description

The client (higher-level device) to the server (P1-EN):
Configure an arbitrary ID to identify the transaction.
The server (P1-EN) to the client (higher-level device):
It returns the received data as it is.

The client (higher-level device) to the server (P1-EN):
Configure "0000h".

The server (P1-EN) to the client (higher-level device):
It returns "0000h".

Configure the size of datas united Unit ID (address 6) and PDU
(address 7 to N). (unit: the number of bytes) *1)

The client (higher-level device) to the server (P1-EN):
Configure "FFh".

The server (P1-EN) to the client (higher-level device):
It returns "FFh".

0,1 Transaction Identifier

2,3 Protocol Identifier

4,5 Length

6 Unit Identifier

*1) In case configuring a length setting which
differs from the specification, it will be
determined as the error and there will be no
response.

M Data format of PDU

Address Items Description

The client (higher-level device) to the server (P1-EN):

Configure an arbitrary Modbus function code.

The server (P1-EN) to the client (higher-level device):

7 Modbus function code | In the case of normal response, it returns the Modbus function
code.

Or in the case of exception response, it returns the code the
Modbus function code concatenated with "80h".

The client (higher-level device) to the server (P1-EN):

Configure the inquiry data.

The server (P1-EN) to the client (higher-level device):

It returns the response data.

Or in the case of exception response, it returns the exception
code.

8~N Data
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Modbus function code

The Modbus function codes available with the

inverter are shown the followings.

B Function code definition

About the Modbus TCP

Maximum data bytes \
, Maximum number of datas that can
Code Function that can be handled by
be handled by 1 message
1 message

01h Read Coils 4 32 coils (bit unit)

03h Read holding registers 32 16 registers (2 byte length unit)

05h | Write single coil 2 Single coil (bit unit)

06h Write single register 2 Single register (2 byte length unit)

08h Diagnostics - —

OFh Write multiple coils 4 32coils (bit unit)

10h Write multiple registers 32 16 registers (2 byte length unit)

17h Read/Write multiple registers 32 16 registers (2 byte length unit)
The data format available with the Modbus is
shown below.
M Data format

Items Description
Coil Binary data (1 bit length) that can be read or written.
Hol.dlng 16-bit word data that can be read or written.
register

For information about the code number of coil and
holding register, refer to the inverter user's guide.
Also, the data scale of each holding register is

determined by the data resolution.
(Examples)

In the case of the parameter
1st-motor"

Multispeed-0 setting,

"[Ab110]:
(register

number: 2F4Eh) its data resolution is 0.01[Hz],
hence the data scale is 100 times. That is, if the
data is 50.00[Hz], it is expressed as 5000d.

- In the case of the parameter "[bC110]:

Electronic thermal level setting, 1st-motor"
(register number: 339Ah) (register number:
2F4Eh) its data resolution is 0.1[A], hence the
data scale is 10 times. That is, if the data is
25.0[A], it is expressed as 250d.
In the case of the parameter "[Hb110]: Async.
Motor constant R1, 1st-motor" (register
number: 3B06h to 3B0O7h) its data resolution is
0.000001[ohm], hence the data scale is
1000000 times. That is, if the data is
0.149378[ohm] it is expressed as 149378d.
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Read

coils [01h]

This function code is used to read status of coils.

[Request]

The Request specifies the starting address, i.e. the
address of the first coil specified, and the number

of coils.

(Example)

Reading 15 coils with the coil number of "0001h"
through "O00Fh".

Address Blocks ltems Code

0 Transaction ID (Hi) 15h

1 Transaction ID (Lo) 01h

2 Modbus TCP Protocol ID (Hi) 00h

S

3 odb Protocol ID (Lo) 00h
header part - -

4 Data size (Hi) 00h

5 Data size (Lo) 06h

6 Unit ID FFh

7 Function code 01h

8 Starting adderess (Hi) 00h
Modbus -

9 data part Starting adderess (Lo) 00h

10 P Quantity of coils (Hi) 00h

11 Quantity of coils (Lo) OFh

Hi: high order

Lo: low order

7-5
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In the case, 6 byte lengths
(address 6 through 11).

In the case, "0000h"
("000Th" minus 1).

In the case, the quantity of
coils is 15.
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[Response]
The coils in the response message are packed as
one coil per bit of the data field.

When reading 15 coils with the coil number of
0001h through O00Fh (in the above request), it
returns the codes the following.

About the Modbus TCP

Address Blocks Iltems Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) O1h
2 Protocol ID (Hi) 00h
3 Modbus TCP Protocol ID (Lo) 00h
header part - -
4 Data size (Hi) 00h } In the case, 5 byte lengths
5 Data size (Lo) 05h (address 6 through 10).
6 Unit ID FFh
7 Function code 01h
8 Byte conut 02h
Modbus Coil number:
9 data part Output status 1 40h | < “0008h” through “0001h”
Coil number:
10 Output status 2 12h “000Fh” through “0009h”
Hi: high order

Lo: low order

The status of outputs 8 through 1 is shown as the
byte value "40h", or binary "0700 0000b". Output
8 is the MSB of this byte, and output 1 is the LSB.

Likewise, the status of outputs F through 9 is
shown as the byte value "12h", or binary "0001
0010b". Qutput F is in the seventh bit position

from the right, and output F is the MSB of this byte.

The one remaining high order bit is zero filled.

By convention, bits within a byte are shown with
the MSB to the left, and the LSB to the right.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
Coil status 1 0008h 0007h 0006h 0005h 0004h 0003h 0002h 0001h
OFF(0) ON(1) OFF(0) OFF(0) OFF(0) OFF(0) OFF(0) OFF(0)
Coil status 2 Remain 000Fh O00OEh 000Dh 000Ch 000Bh 000Ah 0009h
OFF(0) OFF(0) OFF(0) ON(1) OFF(0) OFF(0) ON(1) OFF(0)
T

If the returned output quantity is not a multiple of
eight, the remaining bits in the final data byte will
be padded with zeros (toward the high order end
of the byte).

7-6




Chapter 7

Read holding registers [03h]

This function code is used to read the contents of
a contiguous block of holding registers.

[Request]

The request specifies the starting register address
and the number of registers. In the registers are
addressed starting at zero.

(Example)

Reading information about trips ("O3E9h" through
"03EDh") from the inverter.

Address Blocks Iltems Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Modbus TCP Protocol ID (Hi) 00h
3 header part Protocol ID (Lo) 00h
4 Data size (Hi) 00h
5 Data size (Lo) 06h
6 Unit ID FFh
7 Function code 03h
8 Starting adderess (Hi) 03h

Modbus -
9 data part Starting adderess (Lo) E8h
10 Number of registers (Hi) 00h
11 Number of registers (Lo) 05h
Hi: high order

Lo: low order

7-7
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(address 6 through 11).

In the case, "O3E8h"
("O3E9h" minus 1).

In the case, the number of
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[Response]

The register data in the response message are
packed as two bytes per register, with the binary
contents right justified within each byte.

Address Blocks Items Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Protocol ID (Hi) 00h
3 Modbus TCP Protocol ID (Lo) 00h
4 headerpart | pata size (Hi) 00h
5 Data size (Lo) ODh
6 Unit ID FFh
7 Function code 03h
8 Byte count *1) OAh
9 Redister value 1 (Hi) 00h
10 Redister value 1 (Lo) 03h
11 Redister value 2 (Hi) 00h
12 Modbus Redister value 2 (Lo) 00h
13 data part Redister value 3 (Hi) 04h
14 Redister value 3 (Lo) D2h
15 Redister value 4 (Hi) 00h
16 Redister value 4 (Lo) 1Eh
17 Redister value 5 (Hi) O1h
18 Redister value 5 (Lo) 1Ch

Hi: high order

Lo: low order
*1) Data for the number of data bytes is transferred.

In the above example, it returns 10 ("OAh")
bytes for five holding register data.

/-8
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In the case, 13 byte lengths
(address 6 through 18).

0003h—03d
—EQ3(factor: over current)

0000 04D2h
—1234d—12.34[Hz]
(output frequncy)

00TEh—>30d—3.0[A] (current)

011Ch—284d
—284[V] (DC voltage)
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Write single coil [05h]

This function code is used to write a single output
to either ON or OFF.

Data Coil status
To be ON To be OFF
Output value (Hi) FFh 00h
Output value (Lo) 00h 00h

[Request]

The request specifies the address of the coil to be

forced.

(Exapmle)

Configure the code number "0001h (operation
command)" to "ON (driving)".

Address Blocks Items Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) O1h
2 Modbus TCP Protocol ID (Hi) 00h
3 odbus Protocol ID (Lo) 00h
header part - .
4 Data size (Hi) 00h
5 Data size (Lo) 06h
6 Unit ID FFh
7 Function code 05h
8 Starting adderess (Hi) 00h
Modbus ;
9 data part Starting adderess (Lo) 00h
10 P Output value (Hi) FFh
11 Output value (Lo) 00h
[Response]

The normal response is an echo of the request,
returned after the coil state has been written.

Address Blocks Iltems Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) O1h
2 Modbus TCP Protocol ID (Hi) 00h
3 header part Protocol ID (Lo) 00h
4 Data size (Hi) 00h
5 Data size (Lo) 06h
6 Unit ID FFh
7 Function code 05h
8 Starting adderess (Hi) 00h
Modbus -
9 data part Starting adderess (Lo) 00h
10 Output value (Hi) FFh
11 Output value (Lo) 00h
Hi: high order

Lo: low order

7-9

In the case, 6 byte
(address 6 through 11).

In the case, "0000h"
("000Th" minus 1).

"FFOOh" (to be ON)

In the case, 6 byte
(address 6 through 11).

In the case, "0000h"
("000Th" minus 1).

"FFOOh" (to be ON)

About the Modbus TCP
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Configure the inveter parameter [AA111] to "03
(RS485)" in order to drive actually.

lengths
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Write single register [06h]

This function code is used to write a single holding
register.

[Request]

The request specifies the address of the register to
be written. Registers are addressed starting at
Zero.

(Example)
Configure  the  register number  "2F4Eh
(Multispeed-0 setting, 1st-motor)" to "50.00[Hz]".

About the Modbus TCP

Address Blocks Iltems Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Modbus TCP Protocol ID (Hi) 00h
3 header part Protocol ID (Lo) 00h
4 Data size (Hi) 00h } In the case, 6 byte lengths
5 Data size (Lo) 06h (address 6 through 11).
6 Unit ID FFh
7 Function code 06h
8 Modbus Starting adderess (Hi) 2Fh } In the case, "2F4Dh"
9 data part Starting adderess (Lo) 4Dh ("2F4Eh" minus 1).
10 Register vaule (Hi) 13h } 1388h—>5000d
11 Register value (Lo) 88h —50.00[Hz] (frequency)
[Response]

The normal response is an echo of the request,
returned after the register contents have been
written.

Configure the inveter parameter [AA101] to "O7
(parameter setting)" in order to drive actually.

Address Blocks Items Code

0 Transaction ID (Hi) 15h

1 Transaction ID (Lo) O1h

2 Protocol ID (Hi) 00h

3 Modbus TCP Protocol ID (Lo) 00h
header part - ;

4 Data size (Hi) 00h } In the case, 6 byte lengths

5 Data size (Lo) 06h (address 6 through 11).

6 Unit ID FFh

7 Function code 06h

8 Starting adderess (Hi) 2Fh In the case, "2F4Dh"
Modbus - } " N

9 data part Starting adderess (Lo) 4Dh ("2F4Eh" minus 1).

10 P Register vaule (Hi) 13h } 1388h—5000d

11 Register value (Lo) 88h —50.00[Hz] (frequency)

Hi: high order

Lo: low order
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Diagnostics [08h]

Function code 08 provides a test (only 00: Retrun
Query Data) for checking the communication
system between the server and the client.

The normal response to the Return Query Data
request is to loopback the same data. The function
code and sub-function codes are also echoed.

[Requenst]
Address Blocks Iltems Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Protocol ID (Hi) 00h
M TCP
3 odbus TCP 7 ol 1D (Lo) 00h
header part - X
4 Data size (Hi) 00h
5 Data size (Lo) 06h
6 Unit ID FFh
7 Function code 08h
8 Sub-function (Hi) 00h
9 Modbus Sub-function (Lo) 00h
data part -
10 Data (Hi) XXh
11 Data (Lo) XXh
[Response]
Address Blocks Iltems Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Protocol ID (Hi) 00h
M TCP
3 he‘;‘:jbel:s aft Protocol ID (Lo) 00h
4 P Data size (Hi) 00h
5 Data size (Lo) 06h
6 Unit ID FFh
7 Function code 08h
8 Sub-function (Hi) 00h
9 Ic\j/lac;:bisrt Sub-function (Lo) 00h
10 P Data (Hi) XXh
11 Data (Lo) XXh
Hi: high order

Lo: low order

7-11
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Write multiple coils [OFh]

This function code is used to force each coil in a
sequence of coils to either ON or OFF.

[Request]
The request specifies the coil references to be
forced.

(Example)

Configure 15 coils with coil number "000Th"
through "O00OFh" especialy "0007h", "O00Ah" and
"000Dh" (input terminal: 3, 6 and 9) to ON.

About the Modbus TCP

By convention, bits within a byte are shown with
the MSB to the left, and the LSB to the right.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
. 0008h 0007h 0006h 0005h 0004h 0003h 0002h 0001h
Output value (Hi)
OFF(0) ON(1) OFF(0) | OFF(0) | OFF(0) | OFF(0) | OFF(0) | OFF(0)
Output value (Lo) Remine | 00O0Fh 00O0Eh 000Dh | 000Ch | 000Bh 000Ah 0009h
utput value (Lo
P OFF(0) | OFF(0) | OFF(0) ON(1) OFF(0) | OFF(0) ON(1) OFF(0)
7

If the returned output quantity is not a multiple of
eight, the remaining bits in the final data byte will
be padded with zeros (toward the high order end
of the byte).

Output value (Hi) = 01000000b = 40h
(coil number: 0008h through 0001h)
Output value (Lo) = 00010010b = 12h

(coil number: O0O0Fh through 0009h)
Address Blocks Items Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Protocol ID (Hi) 00h
3 Modbus TCP I ocol 1D (Lo) 00h
header part - -
4 Data size (Hi) 00h } In the case, 10 byte lengths
5 Data size (Lo) 09h (address 6 through 15).
6 Unit ID FFh
7 Function code OFh
8 Starting address (Hi) 00h
9 Starting address (Lo) 00h
10 Modbus Quanttity (Hi) 00h
11 data part Quanttity (Lo) OFh
12 Byte Count *1) 02h
13 Outputs value (Hi) *2) 40h
14 Outputs value (Lo) *2) 12h
Hi: high order

Lo: low order

*1) Even if the number of bytes that actually need
to be changed is odd, add 1 to the number of
bytes. As a result, "Byte Count" is configured to
the even number at all times.

*2) In the case of note *1), the added "Outputs
value" should be configured to 00h.
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[Response]
The normal response returns the function code,
starting address, and quantity of coils forced.

Address Blocks Iltems Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Protocol ID (Hi) 00h
M TCP
3 odbus TC Protocol ID (Lo) 00h
header part - -
4 Data size (Hi) 00h } In the case, 6 byte lengths
5 Data size (Lo) 06h (address 6 through 11).
6 Unit ID FFh
7 Function code OFh
8 Starting address (Hi) 00h
Modbus -
9 data part Starting address (Lo) 00h
10 P Quantity of coils (Hi) 00h
11 Quantity of coils (Lo) OFh
Hi: high order

Lo: low order
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Write multiple registers [10h]

This function code is used to write a block of
contiguous registers.

[Request]

The requested written values are specified in the
request data field.

(Example)

Configure the register number "2B02h (FA-10:
acceleration time monitor)" to 10.00(s].

Address Blocks Items Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Protocol ID (Hi) 00h
3 Modbus TCP 175 ocol 1D (Lo) 00h
header part - -
4 Data size (Hi) 00h } In the case, 6 byte lengths
5 Data size (Lo) 0Bh (address 6 through 11).
6 Unit ID FFh
7 Function code 10h
8 Starting adderess (Hi) 2Bh } In the case, "2BOTh"
9 Starting adderess (Lo) 01h ("2B02h" minus 1).
10 Quantity register (Hi) 00h
11 Modbus Quantity register (Lo) 02h
12 data part Byte count *1) 04h
13 Register value 1 (Hi) 00h
14 Register value 1 (Lo) 00h 0000 03E8h—>1000d
15 Register value 2 (Hi) 03h —10.00[s]
16 Register value 2 (Lo) E8h
*1) Configure the number of bytes to actually
change, not the number of hold registers.
[Response]
The normal response returns the function code,
starting address, and quantity of registers written.
Address Blocks Items Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Protocol ID (Hi) 00h
3 Modbus TCP Protocol ID (Lo) 00h
header part - -
4 Data size (Hi) 00h } In the case, 6 byte lengths
5 Data size (Lo) 06h (address 6 through 11).
6 Unit ID FFh
7 Function code 10h
8 Starting adderess (Hi) 2Bh
Modbus -
9 data part Starting adderess (Lo) 01h
10 Quantity register (Hi) 00h
11 Quantity register (Lo) 02h
Hi: high order

Lo: low order
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Read/Write multiple registers [17h]

This function code performs a combination of one
read operation and one write operation. The write
operation is performed before the read.

[Request]

The request specifies the starting address and
number of holding registers to be read as well as
the starting address, number of holding registers,
and the data to be written.

(Example)

Configure the register number "2B02h (FA-10:
acceleration time monitor)" to 10.00(s].

Then, read the register number "2B04h (FA-12:
deceleration time monitor)".

Address Blocks ltems Code
Transaction ID (Hi) 15h
Transaction ID (Lo) 01h
Protocol ID (Hi) 00h
Modbus TCP Protocol ID (Lo) 00h
header part . .
P Data size (Hi) 00h } In the case, 15 byte lengths
Data size (Lo) OFh (address 6 through 20).
Unit ID FFh
Function code 17h

Read starting address (Hi) 2Bh } In the case, "2B03h"
Read starting address (Lo) 03h ("2B0O4h" minus 1).

RN W RN W U W (PR W [N PREK ) |EDUNR ) U ) | W U W U
olo|lvlolalrlwld|m|lo]@|®N|o| | M WIN=O

Quantity to read (Hi) 00h

Quantity to read (Lo) 02h

Write starting address (Hi) 2Bh } In the case, "2B01h"
Modbus Write starting address (Lo) O1h ("2B02h" minus 1).
data part Quantity to write (Hi) 00h

Quantity to write (Lo) 02h

Byte count *1) 04h

Write register value 1 (Hi) 00h

Write register value 1 (Lo) 00h 0000 03E8h

Write register value 2 (Hi) 03h —1000d—10.00[s]

20 Write register value 2 (Lo) E8h

Hi: high order
Lo: low order

*1) Configure the number of bytes to actually
change, not the number of hold registers.

7-15



Chapter 7 About the Modbus TCP

[Response]
The normal response contains the data from the
group of registers that were read.

Address Blocks Items Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Protocol ID (Hi) 00h
3 Modbus TCP Protocol ID (Lo) 00h
header part - -
4 Data size (Hi) 00h } In the case, 7 byte lengths
5 Data size (Lo) 07h (address 6 through 12).
6 Unit ID FFh
7 Function code 17h
8 Byte count 04h
9 Modbus Read register value 1 (Hi) 00h
10 data part Read register value 1 (Lo) 00h 0000 0BB8h
11 Read register value 2 (Hi) OBh —3000d—>30.00[s]
12 Read register value 2 (Lo) B8h

Hi: high order
Lo: low order
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Exception response

The inverter returns a response to the request, but
if an error occurs in the request, it is to return an
exception response.

[Exception response]

(Example)

In case configuring nonexistent address to holding
registers using the Modbus function code "03h
(Read holding registers)", it is to return the
exception response shown below.

Address Blocks ltems Code
0 Transaction ID (Hi) 15h
1 Transaction ID (Lo) 01h
2 Protocol ID (Hi) 00h
3 ':]/'e‘;‘izt:sp;ctp Protocol ID (Lo) 00h
4 Data size (Hi) 00h
5 Data size (Lo) 03h
6 Unit ID FFh
7 Modbus Function code *1) 83h
data part -
8 Exception codes *2) 02h
Hi: high order

Lo: low order
*1) When returning the exception response, being
configured adding "80h" to the function code of

the request.

B Function codes of exception response

About the Modbus TCP

} In the case, 3 byte lengths

(address 6 through 8).

The function code in the
request: 03h plus 80h

Request Exception Response
O1h 81h
03h 83h
05h 85h
06h 86h
OFh 8Fh
10h 90h
17h 97h
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*2) The exception code indicates the factor of the
exception response.

M Exception codes

Code Description

01h The function code received is not an allowable action for this device.

02h The data address received is not an allowable address for this device.

03h A value contained is not an allowable value for this device.

21h When writing the data to the holding register, it is out of the range in the inverter.
It is the situation that the function is not allowed by the inverter:

® To be configuring the register that is prohibited to change while driving.

® To be writing to the register which is soft locked.
22h ® To be executing the enter command while driving.
® To be executing the enter command in under-voltage.
® To be writing to the register while operating auto-tuning.
etc.

23h Configuring the function of writing to read-only parameter.
26h Writing when a prior data writing or data initialization execution.
27h Accessing only the high order parameter of 2 register length.
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7.3 Conection with the

ProDriveNext

When using the Modbus TCP for the connection
between the ProDriveNext and the inverter, this
device and a LAN cable are required. Additionally
the necessary connection arrangement is shown in
the figure below. Please refer to the chapter 5 to

About the Modbus TCP

Functions such as the wizard function, parameter
file read/write function, inverter progam
create/download function and trace function
become available when using the ProDriveNext.

verify the specifications needed for the
connection.
[ Ethernet cable ]
Computer P1-EN
Inverter

[ Ethernet connector (RJ-45) ]

Attach the the P1-EN to any of the option slots
of the inverter, then connect the P1-EN and the
computer using the Ethernet cable.

~\

[ Ethernet connector (RJ-45)

J

For detailed information  regarding  the
ProDriveNext, please refer to the ProDriveNext
guide.
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Chapter 8 FAQ and Troubleshooting

Contents

8.1 About this chapter.......cccoovvriininienens 8-1
8.2 Self-diagnosis ....coceverveereiiineeeeeeeees 8-2
8.3 Inverter troubleshooting.........cccccevenns 8-3
8.4 The LEDs and solutions ........cccceeeevenuenns 8-6

8-1

8.1 About this chapter

This chapter contains the troubleshooting of cases
such as errors detected by the protection function,
warnings given by the warning function, or some
cases in which the device is not working properly.

Symbol Definition

- When the device is not working properly or there
is any trouble, read this chapter before trying to

solve the problem. Use the following sections as
a reference when dealing with these situations.

Precautions
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8.2 Self-diagnosis

The inverter tripped. The ERR LED is turned ON or blinking.
(4 . . N\ (4 . :
& It is displaying an error. & Verify the LEDs operation.
Refer to this guide page 8-3 Refer to this guide page 8-6
Y 8.3 Inverter troubleshooting ) L 8.4 The LEDs and solutions )

J {

Cannot be solved

— =

Please contact your supplier or Hitachi

inverter technical service office.

1) Inverter model
2) Inverter manufacture number (MFG No.)

Before contacting the technical service, confirm E ;
(3) Option device model (P1-EN)
(4)
(5)
(6)

the items on the right.

For information about how to check the (1) and (2)
refer to the inverter user's guide.

For information about how to check the (3) and (4)
refer to the <chapter 3 in this guide.

4) Option manufacture number (MFG No.)
5)Date of purchase
6) Inquiry contents
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8.3 Inverter troubleshooting

In case the some error was detected by the
inverter, it shuts the motor output down (trip).
When the trip occurs, the inverter display (VOP)

shows below.

TRIP | NRDY

HO7

Occurring trip
Overload MTR
EO005 15/12/24 22:10

Out Freq
Current

PN Voltage
Status1

List

: 0.50Hz
:49.71A

: 274.1Vdc
: Stop

oFW 46.49Hz

The number of EOO5 in the above is an error code.
Abnormality related to this device and its solutions
are shown the following table.

B Abnormality and its solutions.

FAQ and Troubleshooting

Error display

Possible cause

Solutions

The inverter cannot be powered on.

Troubleshoot according to the instructions
described in the inverter user's guide.

It may have been damaged that the

E089.*

connecting properly.

Abnormalit
withoutl y connector connecting this device to the | Please exchange the device.
inverter.
error code -
Allocated the function "Reset" to the
inverter input terminal, so when the | Verify the inverter parameters configuring.
terminal may be turned on.
SLOT 1 Turn off the inverter, then detach and attach
[E060 *] Fatal abnormality occurred in this device | again this device. After this, turn on the
' when powered on or operating. inverter again. In case the trouble cannot be
E069.* .
solved, please exchange the device.
[SLOT 2] It may have been damaged that the
EO070.* connector connecting this device to the | Please exchange the device.
EQ79.* inverter.
[SLOT 3] . L . .
£080.* This device is disconnected or not | Make sure that this product and the inverter

are properly attached.

For the list of errors issued by the inverter, that is
shown the following table. For more information
about those errors, refer to the inverter user's

guide.
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M List of errors

FAQ and Troubleshooting

Error Error

code Error name code Error name
EOO1 Over-current error EO35 External thermistor error
EOO5 Overload motor error EO36 Brake error
EO06 Overload braking resister error EO38 Overload low speed error
EOO7 Over-voltage error EO39 Overload controller
EO08 Memory error EO40 Keypad communication error
EO09 Under-voltage error EO41 RS485 communication error
EO10 Current sensor error E042 Real time clock error
EOT1 CPU error EO43 EzSQ command error
EO12 External trip error EO44 EzSQ overflow error
EO13 USP error EO45 EzSQ syntax error
EO14 Ground fault error EO50 EzSQ user error O
EO15 Supplied over-voltage error EO51 EzSQ user error 1
EOT16 Instant power failure error EO52 EzSQ user error 2
EO19 Temperature sensor error EO53 EzSQ user error 3
E020 Overheat fan error EO54 EzSQ user error 4
EO021 Overheat fin error EO55 EzSQ user error 5
EO24 Input phase loss error EO56 EzSQ user error 6
EO30 IGBT error EO57 EzSQ user error 7
EO34 Output phase loss error EO58 EzSQ user error 8

EO59 EzSQ user error 9
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FAQ and Troubleshooting

|

Error Error

code Error name code Error name
EO60 Option1 error O E090 STO active error
EO61 Option1 error 1 E091 STO-D error
EO62 Option1 error 2 E092 STO-1 error
EO63 Option1 error 3 EO93 STO-2 error
EO64 Option1 error 4 E094 FS option-D error
EO65 Option1 error 5 E095 FS option-1 error
EO66 Option1 error 6 EO096 FS option-2 error
EO67 Option1 error 7 E097 FS option disconnection error
EO6S8 Option1 error 8 E100 Encoder disconnection error
EO69 Option1 error 9 E104 Position control range error
EO70 Option2 error O E105 Speed deflection error
EO71 Option2 error 1 E106 Position deflection error
EO72 Option2 error 2 E107 Over-speed error
EO73 Option2 error 3 E110 Contactor error
EO74 Option2 error 4 E112 Feedback option disconnection error
EO75 Option2 error 5
EO76 Option2 error 6
EOQ77 Option2 error 7
EO78 Option2 error 8
EO79 Option2 error 9
EO80 Option3 error O
EO81 Option3 error 1
EO82 Option3 error 2
EO83 Option3 error 3
EO84 Option3 error 4
EO85 Option3 error 5
EO86 Option3 error 6
EO87 Option3 error 7
EO88 Option3 error 8
EO89 Option3 error 9
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8.4 The LEDs and solutions

LED status when abnormality occurred is
followings.

M LED status with abnormality

RUN(green) [ ERR(red) Description Solutions

The inverter power is not
Light off Light off | turned ON or P1-EN is —
initializing.

- Make sure that this product and the inverter
are properly attached.

- Detach and attach again this device. After
this, turn on the inverter again. Or
exchange the device.

P1-EN might have been

Light off Light on damaged.

It may be unmatched between the inverter
setting parameters and system configuration.
Setting error in the inverter | (e.g. IP address configuring etc.)

configuring. Please verify the Ethernet related parameters.

For information about these parameters, refer
to the chapter 6 in this guide.

Light off Blinking
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Chapter 9 Specifications

Contents 9.1 About this chapter
9.1 About this chapter.....cccoccveioeerceeeceeeeeeeee 9-1 This chapter contains information about the
9.2 Device Specifications .....c.ccceeveeeceeeceecceennns 9-2 P1-EN specifications.
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9.2 Device Specifications

M Specifications

Specifications

Item Specification
Model P1-EN
Dimentions (widthxheightxdepth) 20.5x98.0x54.5mm
Weight 170g
Ambient operating temperature -10~50C N . q .
Ambient operating humidity 20~90%RH © , .|C|ng or condensation
- conditions.
Storage temperature -20~65C

Vibration resistance

5.9m/s2(0.6G), 10~55Hz

Environment

Conformance to EMC and
electrical safety standards

IEC/EN61800-3
Second environment, Category C3
IEC/EN61800-5-1 SELV

Enclosure rating IPOO
Applicable standards IEEE 802.3
Communication protocol TCP/IP
Ethernet Comr.nun'|cat|on protocol Modbus TCP
(application layer)
Interface

Physical layer

TOBASE-T,100BASE-TX (IEEE802.3)

Connector

RJ45 (PORT1/PORT2)

Communication distance

Distance between nodes: 100[m]max

External power supply

DC24V+10%, Current consumption: TA~1.5A
(Current consumption fluctuates with inverter
and/or other options operating and so on.)

9-2



Appendix 1 Open Source Software (OSS) List

Appendix 1 Open Source Appendix
Software (OSS) List

Contents
Al.1 About this chapter......ccccoceevrieiincciciee AT-1
N 2 © 13 [ A Al1-2

Al.1 About this chapter

The Open Sourse Software (hereinafter OSS) list is
provided in this chapter.
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A1.2 OSS list

This product is using open source software.
Information about OSS used for this product is as
follows. After checking the contents, please use
product.

[GNU GPL application software]
We are using the following open source software
which is an applicable object of the version after
GNU General Public License Version 2, June 1991
or later version (hereinafter GPL) according to a
condition of GPL. We disclose the source code of
open source software included in this product. We
will supply the media to the person who hopes for
copy, modify and distribute open source software.
However please understand the following points in
advance.
- We can not answer a question about the
contents of source cord at all.
- We do not guarantee program which is made by
offered source cord at all.
- When requesting a media, a cost sometimes
occurs.
- Supply period of source code shall be either the
period specified in the license or during the
production period whichever is longer.

GNU GENERAL PUBLIC LICENSE

Version 2, June 1991

Open Source Software (OSS) List

[GPLv2 application software package list]

u-boot v2014.07
linux 3.14.43
busybox 1.22.1-r0
logrotate 3.8.7-r0
bash 3.2.48-r11

The following conditions are applied to GPLv2
application software.

It's possible to refer to the following Web site.
https://www.gnu.org/licenses/gpl-2.0.html

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and change it.

By contrast, the GNU General Public

License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users. This

General Public License applies to most of the Free Software

Foundation's software and to any other program whose authors commit to

using it.

(Some other Free Software Foundation software is covered by

the GNU Lesser General Public License instead.) You can apply it to

your programs, too.

When we speak of free software, we are referring to freedom, not

price.

Our General Public Licenses are designed to make sure that you
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have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program", below,
refers to any such program or work, and a "work based on the Program"”
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, translation is included without limitation in
the term "modification".) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running the Program is not restricted, and the output from the Program

Al-3



Appendix 1 Open Source Software (OSS) List

is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as a whole at no charge to all third
parties under the terms of this License.

c) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide

a warranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself is interactive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. |If
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which is a work based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
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collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer
to distribute corresponding source code. (This alternative is
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it. For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.
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5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

7. 1f, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing

to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
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original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Program
specifies a version number of this License which applies to it and "any

later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12.IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs
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If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type “show w'.
This is free software, and you are welcome to redistribute it

under certain conditions; type ‘show c' for details.

The hypothetical commands “show w' and “show c' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if

necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice
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This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this is what you want to do, use the GNU Lesser General

Public License instead of this License.
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[GNU LGPL application software] [LGPLv3 application software package list]

We are using the following open source software rsyslog 7.4.4-r0

which is an applicable object of the version after

GNU LESSER General Public License Version 3.29, The following conditions are applied to LGPLv3

June 2007 or later version (hereinafter LGPL) application software.

according to a condition of LGPL. It's possible to refer to the following Web site.
https://www.gnu.org/licenses/Igpl-3.0.html

We disclose the source code of open source
software included in this product. We will supply
the media to the person who hopes for copy,
modify and distribute open source software.
However please understand the following points in
advance.
- We can not answer a question about the
contents of source cord at all.
- We do not guarantee program which is made by
offered source cord at all.
- When requesting a media, a cost sometimes
occurs.
- Supply period of source code shall be either the
period specified in the license or during the
production period whichever is longer.

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <https://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates
the terms and conditions of version 3 of the GNU General Public
License, supplemented by the additional permissions listed below.

0. Additional Definitions.

As used herein, "this License" refers to version 3 of the GNU Lesser
General Public License, and the "GNU GPL" refers to version 3 of the GNU
General Public License.

"The Library" refers to a covered work governed by this License,
other than an Application or a Combined Work as defined below.

An "Application” is any work that makes use of an interface provided
by the Library, but which is not otherwise based on the Library.
Defining a subclass of a class defined by the Library is deemed a mode
of using an interface provided by the Library.

A "Combined Work" is a work produced by combining or linking an
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Application with the Library. The particular version of the Library
with which the Combined Work was made is also called the "Linked
Version".

The "Minimal Corresponding Source" for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source code
for portions of the Combined Work that, considered in isolation, are
based on the Application, and not on the Linked Version.

The "Corresponding Application Code" for a Combined Work means the
object code and/or source code for the Application, including any data
and utility programs needed for reproducing the Combined Work from the
Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL.

2. Conveying Modified Versions.

If you modify a copy of the Library, and, in your modifications, a
facility refers to a function or data to be supplied by an Application
that uses the facility (other than as an argument passed when the
facility is invoked), then you may convey a copy of the modified
version:

a) under this License, provided that you make a good faith effort to
ensure that, in the event an Application does not supply the
function or data, the facility still operates, and performs

whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of
this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from
a header file that is part of the Library. You may convey such object
code under terms of your choice, provided that, if the incorporated
material is not limited to numerical parameters, data structure
layouts and accessors, or small macros, inline functions and templates
(ten or fewer lines in length), you do both of the following:

a) Give prominent notice with each copy of the object code that the
Library is used in it and that the Library and its use are
covered by this License.

b) Accompany the object code with a copy of the GNU GPL and this license
document.

4. Combined Works.
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You may convey a Combined Work under terms of your choice that,
taken together, effectively do not restrict modification of the
portions of the Library contained in the Combined Work and reverse
engineering for debugging such modifications, if you also do each of
the following:

a) Give prominent notice with each copy of the Combined Work that
the Library is used in it and that the Library and its use are
covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL and this license
document.

c) For a Combined Work that displays copyright notices during
execution, include the copyright notice for the Library among
these notices, as well as a reference directing the user to the
copies of the GNU GPL and this license document.

d) Do one of the following:

0) Convey the Minimal Corresponding Source under the terms of this
License, and the Corresponding Application Code in a form

suitable for, and under terms that permit, the user to

recombine or relink the Application with a modified version of

the Linked Version to produce a modified Combined Work, in the
manner specified by section 6 of the GNU GPL for conveying
Corresponding Source.

1) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism is one that (a) uses at run time
a copy of the Library already present on the user's computer
system, and (b) will operate properly with a modified version
of the Library that is interface-compatible with the Linked
Version.

e) Provide Installation Information, but only if you would otherwise
be required to provide such information under section 6 of the
GNU GPL, and only to the extent that such information is
necessary to install and execute a modified version of the
Combined Work produced by recombining or relinking the
Application with a modified version of the Linked Version. (If

you use option 4d0, the Installation Information must accompany
the Minimal Corresponding Source and Corresponding Application
Code. If you use option 4d1, you must provide the Installation
Information in the manner specified by section 6 of the GNU GPL
for conveying Corresponding Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the
Library side by side in a single library together with other library
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facilities that are not Applications and are not covered by this
License, and convey such a combined library under terms of your
choice, if you do both of the following:

a) Accompany the combined library with a copy of the same work based
on the Library, uncombined with any other library facilities,
conveyed under the terms of this License.

b) Give prominent notice with the combined library that part of it
is a work based on the Library, and explaining where to find the
accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions
of the GNU Lesser General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may
differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the
Library as you received it specifies that a certain numbered version
of the GNU Lesser General Public License "or any later version"
applies to it, you have the option of following the terms and
conditions either of that published version or of any later version
published by the Free Software Foundation. If the Library as you
received it does not specify a version number of the GNU Lesser
General Public License, you may choose any version of the GNU Lesser
General Public License ever published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide
whether future versions of the GNU Lesser General Public License shall
apply, that proxy's public statement of acceptance of any version is
permanent authorization for you to choose that version for the
Library.
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[MIT application software] [MIT application software package list]

We are using the following open source software libc 2.15-r2

which is an applicable MIT according to a

condition of copyright holder The following conditions are applied to MIT

application software.

Copyright <YEAR> <COPYRIGHT HOLDER>

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies
of the Software, and to permit persons to whom the Software is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE
ORTHE USE OR OTHER DEALINGS IN THE SOFTWARE.

Al-14



Appendix 1 Open Source Software (OSS) List

[About dropbear 2014.63-r0]

We are using the following open source software The following conditions are applied to dropbear
which is an applicable dropbear according to a 2014.63-r0 application software.

condition of copyright holder

Dropbear contains a number of components from different sources, hence there
are a few licenses and authors involved. All licenses are fairly
non-restrictive.

The majority of code is written by Matt Johnston, under the license below.

Portions of the client-mode work are (c) 2004 Mihnea Stoenescu, under the
same license:

Copyright (c) 2002-2013 Matt Johnston
Portions copyright (c) 2004 Mihnea Stoenescu
All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights

to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

sshpty.c is taken from OpenSSH 3.5p1,
Copyright (c) 1995 Tatu Ylonen <ylo@cs.hut.fi>, Espoo, Finland
All rights reserved
"As far as | am concerned, the code | have written for this software
can be used freely for any purpose. Any derived versions of this
software must be clearly marked as such, and if the derived work is
incompatible with the protocol description in the RFC file, it must be
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called by a name other than "ssh" or "Secure Shell". "

loginrec.c

loginrec.h

atomicio.h

atomicio.c

and strlcat() (included in util.c) are from OpenSSH 3.6.1p2, and are licensed
under the 2 point BSD license.

loginrec is written primarily by Andre Lucas, atomicio.c by Theo de Raadt.

strlcat() is (c) Todd C. Miller

Import code in keyimport.c is modified from PuTTY's import.c, licensed as
follows:

PuTTY is copyright 1997-2003 Simon Tatham.

Portions copyright Robert de Bath, Joris van Rantwijk, Delian
Delchev, Andreas Schultz, Jeroen Massar, Wez Furlong, Nicolas Barry,
Justin Bradford, and CORE SDI S.A.

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation files
(the "Software"), to deal in the Software without restriction,

including without limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the Software,
and to permit persons to whom the Software is furnished to do so,
subject to the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE COPYRIGHT HOLDERS BE LIABLE
FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

curve25519-donna:

/* Copyright 2008, Google Inc.
* All rights reserved.

*
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* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions are

* met:

* * Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above

* copyright notice, this list of conditions and the following disclaimer

* in the documentation and/or other materials provided with the

* distribution.

* * Neither the name of Google Inc. nor the names of its

* contributors may be used to endorse or promote products derived from

* this software without specific prior written permission.

*THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
*"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

* LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
* A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
* OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

* LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
*THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

* (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
* OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

* curve25519-donna: Curve25519 elliptic curve, public key function

*

* http://code.google.com/p/curve25519-donna/

*

* Adam Langley <agl@imperialviolet.org>

*

* Derived from public domain C code by Daniel J. Bernstein <djb@cr.yp.to>

* More information about curve25519 can be found here

*  http://cr.yp.to/ecdh.html

* djb's sample implementation of curve25519 is written in a special assembly

* language called ghasm and uses the floating point registers.

*This is, almost, a clean room reimplementation from the curve25519 paper. It
* uses many of the tricks described therein. Only the crecip function is taken

* from the sample implementation.

*/
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(Memo)
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A2.1 About this chapter

The revision history is provided in this chapter.
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A2.2 Revision History * Typographical errors may be corrected
without prior notice.

Revision History

No. Revision details Date

NT254X Initial edition 2017/8

NT254AX Add the note about security in "S.3 Product Warranty 2018/5
and Inquiry".

Add "Appendix 1 Open Source Software (OSS) List"
and "Appendix 2 Revision History is added".
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