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Introduction
This manual describes the functions, configurations, operations and maintenance of Sushi 
Sensor.  Before reading this manual, read the related documents in Table 1-1.

Table 1-1  Related Documents List

Title Document No.
User’s Manual
XS770A Wireless Vibration Sensor IM 01W06E01-01EN

User’s Manual
XS110A Wireless Communication Module IM 01W06D01-01EN

User’s Manual
XS530 Pressure Measurement Module IM 01W06F01-01EN

User’s Manual
XS550 Temperature Measurement Module IM 01W06F02-01EN

Technical Information
Sushi Sensor System Engineering Guide TI 01W06A51-01EN

Technical Information
Sushi Sensor System Key Card Creation Guide TI 01W06A51-41EN

The User’s Manual for each product contains important information for correct and safe use, 
as well as installation and maintenance. Read this manual before using the product and use it 
correctly.

n	 Regarding This Manual

l	 This manual should be provided to the end user.

l	 The contents of this manual are subject to change without prior notice.

l	 All rights reserved. No part of this manual may be reproduced in any form 
without Yokogawa’s written permission.

l	 Yokogawa makes no warranty of any kind with regard to this manual, 
including, but not limited to, implied warranty of merchantability and fitness 
for a particular purpose. 

l	 If any question arises or errors are found, or if any information is missing from 
this manual, please inform the nearest Yokogawa sales office.

l	 The specifications covered by this manual are limited to those for the standard 
type under the specified model number break-down and do not cover custom-
made instruments. When products whose suffix code or optional codes 
contain code “Z” and an exclusive document is attached, please read it along 
with this manual. 

l	 Please note that changes in the specifications, construction, or component 
parts of the instrument may not immediately be reflected in this manual at 
the time of change, provided that postponement of revisions will not cause 
difficulty to the user from a functional or performance standpoint.
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n	 Precautions on safety and modifications
•	 To protect the operator, product, and system controlled by the product, observe the safety 

precautions described in this manual. If users handle contrary to these instructions, we 
cannot guarantee safety.

•	 Repair or modification to this instrument by customer will cause a malfunction of explosion 
protect function and hazardous situation. If you need to repair or modification, please 
contact the nearest Yokogawa office.

•	 The Modification of the product is strictly prohibited.  

•	 The following safety symbols are used in this manual:

IMPORTANT
Indicates that operating the hardware or software in this manner may damage it or lead to 
system failure.

NOTE
Draws attention to information essential for understanding the operation and features.

n	 All Rights Reserved 
The copyrights of the media and this manual are reserved.
No part of the manual may be transferred, sold, distributed (including delivery via a commercial 
PC network or the like), or registered or recorded on video tapes or other media.

n	 Trademark
•	 Sushi Sensor is a registered trademark of Yokogawa Electric Corporation.

•	 The name, LoRa, and related logo are registered trademarks or trademarks of Semtech 
Corporation and/or its subsidiaries. 

•	 All company names and brand names used in this document are registered trademarks or 
trademarks of respective companies. 

•	 We do not use ™ or ® mark to indicate those trademarks or registered trademarks in this 
document.
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Documentation Conventions

n	 Typographical Convention 
The following typographical conventions are used throughout the User’s Manual. 

l	 Conventions commonly used throughout the manuals
Character string to be entered
The characters to be entered are shown in one-byte characters as follows:
Example:

FIC100.SV=50.0
“” mark

Indicates a space between character strings to be entered.
Example:
ALPIC010-SC

Character string enclosed in curly brackets ({ })
Indicates an optional character that can be omitted.
Example:

PRTAG {. Sheet name}

l	 Conventions used to show key or button operations: 
Characters enclosed in square brackets ([ ])

Characters enclosed in square brackets show the names of buttons used during the 
explanation of software operation.
Example:

To execute the command, click [OK].
Characters enclosed in angled brackets (< >)

Characters enclosed in angled brackets show the title of the screen during the explanation of 
software operation.

Characters enclosed in double quotation marks (“ ”)
Characters enclosed in double quotation marks show a tab or an item of the screen during the 
explanation of software operation.

n	 Symbols
The symbols used in the manual are described in “IM 01W06C01-01EN”. Refer to the document 
for details.

n	 Drawing Conventions
Some drawings may be partially emphasized, simplified, or omitted for the convenience of 
description. 
Some screen images depicted in the user’s manual may have different display positions or 
character types (e.g., the upper/lower case). Also, note that some of the images contained in this 
user’s manual is display examples.
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1.	 Sushi Sensor System Overview
The Sushi Sensor system consists of Sushi Sensor, LoRaWAN gateway, the Application, 
and Sushi Sensor App. Sushi Sensor is an Industrial IoT intended for the trend monitoring of 
production equipment and instruments. The Application collects and utilizes the measurement 
values. Sushi Sensor App navigates settings and displays the status of Sushi Sensor. The 
Application is compatible with both cloud-based and on-premises environments. 

Wi-Fi access point

PoE compliant switch

LoRa WAN gateway

Sushi Sensor App
(Android device)

PC for gateway
configuration

application

Data collection 
server

Trend monitoring, 
predictive diagnosis, 
etc

F010001.ai

Figure 1-1  Sushi Sensor System Configuration
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l	 Sushi Sensor
Sushi Sensor is a sensor for Industrial IoT, intended for trend monitoring of production equipment 
and instruments. This sensor adopts LoRaWAN communication which actualizes long-distance 
communication. Setting and status check of the sensor is supported by the NFC function of 
Android devices.

l	 LoRaWAN Gateway
LoRaWAN gateway relays Sushi Sensor sending data to the Application and manages the 
LoRaWAN network.
By installing multiple units of the gateways, the communication route between Sushi sensor and 
the gateway can be made redundant.

l	 Application
The Application consists of a data collection server. These servers can be installed in a single 
hardware host.
The data collection server collects data such as measurement data and device status sent from 
Sushi Sensor to monitor equipment and devices online. Maintenance timing can be determined 
by monitoring Sushi Sensor data. Data stored in this server can be output to other applications 
and can be used for trend monitoring and predictive maintenance of measurement targets.
This manual explains installation, setting, operation of Sushi Sensor and how to use of Sushi 
Sensor App. For information about the LoRaWAN gateway and the Application, refer to “TI 
01W06A51-01EN”.
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2.	 Engineering Flow
This chapter describes the engineering flow and tasks for building a Sushi Sensor system.

Device delivery

Sampling data collecting

• Installation
• Import network information

• Axis adjustment

• Daily inspection
• Status check (DIAG_STATUS)
• Replacing  the battery
• Replacing Sushi Sensor

F020001.ai

Application 
engineering

Refer to "TI 01W06A51-01EN" Refer to "TI 01W06A51-01EN"

LoRaWAN gateway 
engineering

Sushi Sensor App 
setting

Sushi Sensor
network setting

Sushi Sensor
parameter setting

Fieldwork

Sushi Sensor
maintenance

• Network configuration
• Sensor setting
• Export or import setting information

*1:	 The XS770A comes with a built-in battery. The XS110A is delivered without batteries. Install batteries before installation.
*2:	 The Sushi Sensor will start automatically when you insert the Power supply.

Figure 2-1  Engineering Flow for Construction of the Sushi Sensor System

Four types of engineering are required to build a Sushi Sensor system.
(1)	 Installation of Sushi Sensor, network configuration, and sensor setting
(2)	 LoRaWAN gateway engineering
(3)	 Setting Up and Adjusting the Sushi Sensor
(4)	 Startup and Maintenance Sushi Sensor
This document describes (3) the setting of the Sushi Sensor and (4) the field adjustment and 
maintenance (Working with the Thick Border in Figure 2-1) of the Sushi Sensor system using the 
Sushi Sensor App.

NOTE
The default key label included in this product package is not used for the setting of the XS770A 
Measurement Module (e.g. XS530, XS550) setting. Store it with the bundled manual.
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3.	 Sushi Sensor App

3.1	 Overview
Sushi Sensor App communicates with Sushi Sensor via NFC and sets the following items.

Table 3-1  List of Items Using the Sushi Sensor App

Items Reference
Network Configuration Section 4.1 
Sensor Setting Section 4.2 
Fieldwork Chapter 5 
Operation and Maintenance Chapter 6

3.2	 System Requirements 
The following are the system requirements for the Sushi Sensor App.

Table 3-2  Operating Environment

Item Recommended System Requirements

System Requirements

OS Android 5.1.1 or higher
CPU Snapdragon 800 or better 
Resolution 1280 x 720 dots or more
NFC reader, writer
GPS Optional 

Supported Languages Software Japanese/English 
Documentation Japanese/English
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3.3	 Sushi Sensor App Installation
Sushi Sensor App is a tool dedicated to the Android device. Install it from Google Play.
(1)	 Install Sushi Sensor App.

(1)-1 Install “Sushi Sensor App” from the Google Play store.
(1)-2 Check that Sushi Sensor App icon is shown on the Android home screen. 

F030301.ai

(1)-1 (1)-2

Figure 3-1  Sushi Sensor App Installation 

NOTE
At the first use of Sushi Sensor App, a dialog to confirm the access to phones, media, and files 
is shown. Enable all permissions of those locations. If disable them, following effects will occur.
•	 Disable the file permissions makes you cannot save the setting data to the android device’s 

internal shared storage.
•	 Disable the file permissions makes you cannot register location information to the android 

devices to the Sushi Sensor. 
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3.4	 NFC Communication Procedure
This section explains the procedure of NFC communication between the Android device and 
Sushi Sensor.

(1)	 Check the NFC detection area of the Android device and Sushi Sensor. For that of Android 
device, refer to the device’s manual.

(2)	 Follow the instructions on the Sushi Sensor App, move the NFC detection area of Android 
device closer to Sushi Sensor.

(3)	 When NFC communication starts, and Android device notifies with sounds and vibrations 
once. Do not move Android device and Sushi Sensor until Sushi Sensor App notifies that 
the communication is completed or data updating indication is disappeared.

(4)	 After NFC communication is completed, Android device notifies with sounds and vibrations 
three times*1.

*1:	 If NFC communication is failed, Android device notifies with sounds and vibrations twice.

F030401.ai

Android device
(NFC detection area is on the 
rear of the device.)

Android device 
(NFC detection area is on the 
front of the device.)

NFC receiver 
(     mark)

XS770A XS770A

Figure 3-2  NFC Communication between Android and Sushi Sensor

IMPORTANT
After NFC communication is completed, don’t remove to battery from Sushi Sensor about 20 
seconds. 

NOTE
•	 Enable NFC reader/writer of Android device before using Sushi Sensor App.
•	 When using the NFC communication function of the XS110A, connect the XS110A to 

the Measurement Module e.g. XS530, XS550. However, switch to ON or OFF mode 
(subsection 6.9.1) and initialize the battery life (section 6.7) without connecting the 
measurement module.

•	 If NFC communication is not available, perform a hardware reset of the Sushi Sensor. For 
detail on the hardware reset procedure, refer to section 6.4.

•	 If “Failure of measurement module” or “Connection failure” occurs in the diagnostic 
information after mounting XS110A with the Measurement Module, restart the Sushi Sensor.
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3.5	 Home Screen
When the Sushi Sensor App is launched, the home screen appears. 

Table 3-3  Home screen of contents

Item Description Reference
Network Configuration Configure the network information to Sushi Sensor Section 4.1
Sensor Setting Specify sensor settings for Sushi Sensor Section 4.2

Fieldwork Fieldwork verifies that sending data reaches data collection server 
correctly. Chapter 5

Value Check Inspection of Sushi Sensor status. . Section 6.1

Battery Replacement Initialize the battery life after replacing the battery of the Sushi 
Sensor. Section 6.7

Firmware Update Update the Sushi Sensor firmware. Section 6.8
Sensor Restart Restart the Sushi Sensor. ―

3-Point Menu
[ ]

Sensor 
ON/OFF

Select ON or OFF mode to reduce the battery consumption of the 
Sushi Sensor. Section 6.9

About Display the Sushi Sensor App version. ―

F030501.ai

Figure 3-3  Home Screen
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4.	 Sushi Sensor Setting
This chapter describes the settings for the Sushi Sensor using the Sushi Sensor App.

NOTE
When settings via NFC of the Sushi Sensor, be sure to connect the XS110A to the 
measurement module (e.g. XS530, XS550).

4.1	 Network Configuration
4.1.1	 Overview

In order to connect Sushi Sensor to gateway, the network information registered in the gateway 
must be written to Sushi Sensor. The procedure of network configuration is shown in Figure 4-1. 

F040101.ai

Determine the following network information
• Gateway tag name
• Network ID*1

• Encryption key*2

Configure the network information 
to gateway

Configure the network information 
to XS770A

Configure the network information 
to LoRaWAN gateway

(Refer to "TI 01W06A51-01")

*1: Network ID is defined as App EUI in LoRaWAN specification. It represents the Application identifier to which Sushi Sensor is connected.
*2: Encryption key is defined as App Key in LoRaWAN specification.

(Refer to subsection 4.3)

(Refer to section 5)

Use a key card
(Refer to "TI 01W06A51-41")

Write the network information to a 
key card

Import the network information to 
Sushi Sensor App

Configure the network information to 
Sushi Sensor

Figure 4-1  Procedure of network configuration

This manual explains the operations indicated by the bold flame in Figure 4-1 “ Import the 
network information to Sushi Sensor “ and “ Configure the network information to Sushi Sensor”.

4.1.2	 Preparing Network Information
Network information written to the Sushi Sensor must be imported the Sushi Sensor App in 
advance. 
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4.1.2.1	 Use a key card 
This subsection explains how to import the network information from a key card.

(1)	 Specifies the source of the network information.
(1)-1 On the home screen of the Sushi Sensor App, press [Network Configuration] button.
(1)-2 Press the [Use Key Card] button.

F040102.ai

(1)-1 (1)-2

Figure 4-2  Select Key Card as Source of Network Information

(2)	 Import network information.
(2)-1 �Move Android device and a key card closer.
(2)-2 �“Network info. Acquisition Completed” message appears after reading the card 

successfully. 
Press [Done] button.

F040103.ai

(2)-1 (2)-2

Figure 4-3  Import of Network Information Using Key Card

Press the [Done] button to display the <Network Settings> screen. Refer to step (2) in subsection 
4.1.3 for details of the network setting procedure.
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4.1.3	 Sushi Sensor Network Configuration
Configure the network information to Sushi Sensor.
When [Location Information] of the Android device is set to ON, the location information (latitude 
and longitude) of the Android device records in Sushi Sensor.
By configuring at the actual installation point, Sushi Sensor can notify appropriate location 
information.
(1)	 Check the validity period of the network information.

(1)-1 �On the home screen of the Sushi Sensor App, check the validity period displayed on 
the [Network Configuration] button.

(1)-2 If validity period is not 0, press [Network Configuration] button.
*1:	 When the validity period is 0, follow the procedure in Section 4.1 import network information in Sushi Sensor App.

F040104.ai

(1)-1 (1)-2

Figure 4-4  Check Validity Period

(2)	 Select the destination gateway.
(2)-1 Press [Change] button. A list of connectable gateway tag name appears. 
(2)-2 Select destination gateway tag name from the list and press [OK] button.
(2)-3 Check selected gateway tag name is shown on the screen.

(2)-1

F040105.ai

(2)-3(2)-2

Figure 4-5  Select Destination Gateway
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(3)	 Write the network configuration to Sushi Sensor.
(3)-1 �Press [Write info. to Sensor] button.
(3)-2 �Move the Android device closer to Sushi Sensor.
(3)-3 �“Network Configuration Completed” message appears after writing the configuration. 

And press [Done] button.
(3)-1

F040106.ai

(3)-3(3)-2

Figure 4-6  Write Network Configuration

The Sushi Sensor automatically reconnects to the network after completed to the network 
configuration.

IMPORTANT
Do not remove the battery for about 20 seconds after settings.
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4.1.4 Gateway Redundancy Setting
The Sushi Sensor system supports gateway redundancy. When one gateway is out of service by 
failure, another gateway is used.
Registering network information of the two gateways in Sushi Sensor makes gateway 
redundancy.
The registered Sushi Sensor automatically selects the connectable gateway and sends data.

F040107.ai

Application

Sushi Sensor

LoRaWAN 
gateway1

LoRaWAN 
gateway2

(a) Fails to send. (b) Sends to the other.

Figure 4-7 Gateway Redundancy Image

To register the network information of 2 gateways in Sushi Sensor, refer to subsection 4.1.3.
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4.2	 Sensor Setting 
This section describes the setting method of the sensor.

4.2.1	 Sensor Setting Method 
This section describes how to load settings from the Sushi Sensor and write settings to the Sushi 
Sensor, save settings to the Sushi Sensor App, and recall settings saved to the Sushi Sensor 
App. Sushi Sensor needs to read and write settings. 

4.2.1.1	 Reading Settings to Sushi Sensor
(1)	 Check Sensor list registration.

(1)-1 �On the home screen of the Sushi Sensor App, press [Sensor Setting] button.
(1)-2 �Press [Read Setting] button.
(1)-3 �Move the Android device closer to Sushi Sensor to be changed.
(1)-4 �<Sensor Setting> screen appears after reading successfully. The item of <Sensor 

Settings> at the screen depend on the sensor type. For details, refer to subsection 
4.2.3 and later for each sensor.

(1)-2(1)-1

F040201.ai

(1)-4(1)-3

Figure 4-8  Reading Sushi Sensor Settings
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4.2.1.2	 Writing Settings to Sushi Sensor
(1)	 Display the <Sensor Setting> 

(1)-1 �Follow the steps for reading settings to Sushi Sensor (subsection 4.2.1.1) or retrieving 
the settings saved in the Sushi Sensor App (subsection 4.2.1.4) to display the <sensor 
setting> screen.

(2)	 Write setting information to Sushi Sensor.
(2)-1 �Set the tag name of the Sushi Sensor. The first time is blank, so be sure to set it.
(2)-2 �Press [Write to Sensor] button.
(2)-3 �Move the Android device closer to Sushi Sensor. 
(2)-4 �“Write Sensor Setting Completed” message appears after writing the setting. Press 

[Done] button. 

F040202.ai

(2)-2(2)-1 (2)-4(2)-3

Figure 4-9  Write setting information to Sushi Sensor

IMPORTANT
Do not remove the battery for about 20 seconds after settings.
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4.2.1.3	 Saving Settings to the Sushi Sensor App
(1)	 Display the <Sensor Setting>. 
(2)	 Save to the Sushi Sensor App

(2)-1 �Press [Save] button.
(2)-2 �Press [Yes] button in the <Save Sensor Setting> dialog.
(2)-3 �The tag name of the registered Sushi Sensor is displayed in the sensor list.  

(2)-1

F040203.ai

(2)-3(2)-2

Figure 4-10  Save to Sushi Sensor App 

Table 4-1  Contents of Sensor List 

Item Description
Sensor Tag Name Refer to Table 4 -2.
Date Date saved in Sushi Sensor App

4.2.1.4	 Recall settings saved in the Sushi Sensor App
(1)	 Calls up the Sushi Sensor setting.

(1)-1 Press [Sensor Setting] button.
(1)-2 Select the Sushi Sensor from the sensor list. 
(1)-3 Verify that the tag name of the selected sensor is displayed.

(1)-1

F040204.ai

(1)-3(1)-2

Figure 4-11  Calling the settings saved
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4.2.2	 Settings Common to Sushi Sensor
Table 4-2 shows the common setting items for the Sushi Sensor and Figure 4-12 shows a sample 
of the setting screen.

Table 4-2  Sushi Sensor common settings 

Item Description Default Possible Setting
Sensor Tag 
Name

This is the tag name of Sushi Sensor. 
Setting this item is mandatory.

Blank Up to 10 characters 
Alphanumeric characters (A - Z, 0 - 9) and 
hyphen “-”, underscore “_”

F040205.ai

Figure 4-12  Setting Screen
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4.2.3	 XS770A Sensor Setting 
Specify sensor tag name, sampling data, sending period and transmission mode for XS770A. 
Possible and the default value of each item is shown below. 

Table 4-3  XS770A Sensor Setting Items

Item Description Default Possible Setting #

General 
setting

Sensor Tag Name
Set the tag name of Sushi 
Sensor. Setting this item is 
mandatory.

Blank - 1

Sending Period The sending cycle of 
sampling data 1[Hour]

1,10,30[Minutes] 
1, 2, 3, 4, 5, 6, 12, 18, 
24, 48, 72 [Hours]

2

Sampling 
Data

Z-axis & 
temp

This sets Z-axis and 
temperature data are sent 
or not. Number of axes to 
be sent is 1 because these 
data are put in one packet. 
(Refer to section 7.1)

ON ON/OFF 3

More

XYZ-axis & 
temp

This sets the composite 
value of XYZ-axis and 
temperature data are sent 
or not. Number of axes to 
be sent is 1 because these 
data are put in one packet. 
(Refer to section 7.2)

OFF ON/OFF 4

X-axis
This sets X-axis data are 
sent or not. For the packet 
format refer to section 7.3.

OFF ON/OFF 5

Y-axis
This sets Y-axis data are 
sent or not. For the packet 
format refer to section 7.4.

OFF ON/OFF 6

Transmission 
Mode

High Speed 
Mode

For details of this setting, 
refer to Table 4-4. This 
setting is displayed in the 
Sushi Sensor App if the 
Sushi Sensor firmware’s 
regional parameter is EU.

ON ON/OFF 7

Axis 
Adjustment XY Angle This specifies the angle of 

the axis adjustment. 0
5 degrees increments 
in the range of -180 to 
180 degrees

8

Sub-band Setting

Specify the frequency 
band to be used when 
sending Sushi Sensor to 
LoRa Gateway. Set the 
same parameter as LoRa 
Gateway. For details of this 
setting refer to Table 4-5.
This setting is displayed in 
the Sushi Sensor App if the 
Sushi Sensor firmware’s 
regional parameter is US 
or AU.

1 All, 1, 2, 3, 4, 5, 6, 7, 8 9

Unit 
Setting*1

Acceleration 
Unit

Select the acceleration, 
velocity, and temperature 
unit to be displayed on the 
Sushi Sensor App.
This setting is displayed in 
the Sushi Sensor App if the 
Sushi Sensor firmware’s 
regional parameter is US.

g m/s2, g 10

Velocity Unit in/s mm/s, in/s 11

Temperature 
Unit °F °C, °F 12

*1:	 When the Sushi Sensor firmware’s regional parameter is other than US, the units used are as follows.
	 • Acceleration: m/s2

	 • Velocity: mm/s
	 • Temperature: °C
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Table 4-4  Transmission mode

Transmission mode Description
High Speed mode is ON The sending period can be set from 1 minute to 72 hours. However, if number 

of axes to be sent is multiple, please set the transmission cycle to 10 minutes or 
more.

High Speed mode is OFF The sending period can be set from 4 hours to 72 hours. There is no limit on the 
sending period depending on number of axes to be sent.

If you operate a Sushi sensor at a sending period 4 hours or less, set High Speed mode is ON.

Table 4-5  Sub-band Setting Parameter

Sub-band Setting Parameter US Frequency [MHz] AU Frequency [MHz]
1 All* 902.3 - 903.7 915.2 - 916.6
2 903.9 - 905.3 916.8 - 918.2
3 905.5 - 906.9 918.4 - 919.8
4 907.1 - 908.5 920.0 - 921.4
5 908.7 - 910.1 921.6 - 923.0
6 910.3 - 911.7 923.2 - 924.6
7 911.9 - 913.3 924.8 - 926.2
8 913.5 - 914.9 926.4 - 927.8

4.2.3.1	 <Sensor Setting> screen 
Set #1 to #3 in Table 4-3 on this screen.

F040206.ai

Figure 4-13  XS770A <Sensor Setting> screen 

NOTE
When multiple axes data send, set the sending period to 10 minutes or more. If sending period 
is less than 10 minutes, the data may not reach the Application.
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4.2.3.2	 <Sensor Setting> screen more settings
Set #4 to #12 in Table 4-3 on this screen.

F040207.ai

Figure 4-14  XS770A more settings

4.2.3.3	 Check or Change the Settings of XS770A Sending Data
Check or change XS770A sending data.
(1)	 Display the <Sensor Setting> screen.
(2)	 Check or change the sending data.

(2)-1 Check or change ON/OFF “Z-Axis & Temperature”. 
(2)-2 Press [More] button.
(2)-3 Check or change ON/OFF “XYZ-Axis & Temperature”, “X-Axis” and “Y-Axis”.
(2)-4 Press [Back] button.

(2)-2(2)-1

F040208.ai

(2)-4(2)-3

Figure 4-15  Selecting the XS770A sending data

(3)	 Write settings.
(3)-1 Write the settings as described in subsection 4.2.1.

NOTE
•	 Available data types are “Z-axis and temp”, “XYZ axes and temp”, “X-axis”, and “Y-axis”. 

Vibration measures acceleration (peak) and velocity (RMS) for each axis. XYZ axes is a 
composite value. 

•	 The number of sending axes and its sending period affect battery life. Refer to section 6.6
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4.2.3.4 Measurement Axis Adjustment
After installing XS770A, the direction of measurement axes (X-axis and Y-axis) can be adjusted 
using Sushi Sensor App.
With the X-axis of XS770A as the reference point, the axes can be adjusted by specifying a 
positive angle for counterclockwise rotation and a negative angle for clock rotation. 

F040209.ai
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Figure 4-16 Measurement Axis Adjustment

(1) Display the <Sensor Settings> screen.
(1)-1 Press [More] button.

(2) Specify the X-Y angle to be adjusted. 
(2)-1 Press [X-Y Angle] button. A list of selectable angles appears.
(2)-2 Select the angle from the list and press [OK] button.
(2)-3  Ensure that the selected angle for X-Y Angle Correction is displayed, then press [Back] 

button.

F040210.ai

(2)-3(2)-1 (2)-2

Figure 4-17 Specify X-Y Angle

(3) Write settings information to XS770A. 
(3)-1 Follow the procedure in subsection 4.2.1.2, write the setting to XS770A.

NOTE
The adjustment value is valid after writing to Sushi Sensor. The setting is applied from the next 
measurement timing.
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4.2.4	 XS530 Sensor Setting
Specify sensor tag name, sampling data, sending period and transmission mode for XS530. 
Possible and the default value of each item is shown below.

Table 4-6  XS530 Sensor Setting Items

Item Description Default Possible Setting #

General 
setting

Sensor Tag Name
Set the tag name of Sushi 
Sensor. Setting this
item is mandatory.

Blank - 1

Sending Period The sending cycle of 
sampling data 1 [Hours]

1,10,30 [Minutes]
1, 2, 3, 4, 5, 6, 12, 18, 
24, 48, 72 [Hours]

2

Sampling
Data

Pressure 

Sets the measurement 
data to be sent.
When transmitting 
pressure data, turn this 
setting ON and specify 
the unit of pressure to 
be transmitted on the 
extended setting screen. 

ON ON/OFF 3

Temperature

Sets the measurement 
data to be sent.
When sending the 
temperature data, turn this 
setting ON and specify the 
temperature unit to be sent 
on the extended setting 
screen. 

OFF ON/OFF 4

More

Transmission
Mode

High Speed
Mode

For details of this setting, 
refer to Table 4-9. This 
setting is displayed in the 
Sushi Sensor App if the 
Sushi Sensor firmware’s 
regional parameter is EU.

ON ON/OFF 5

Sub-band Setting

Specify the frequency 
band to be used when 
sending Sushi Sensor to 
LoRa Gateway. Set the 
same parameter as LoRa 
Gateway. For details of this 
setting refer to Table 5-3.
This setting is displayed in 
the Sushi Sensor App if the 
Sushi Sensor firmware’s 
regional parameter is US.

1 All, 1, 2, 3, 4, 5, 6, 7, 8 6

Unit Setting

Pressure
Unit

Select the acceleration, 
velocity, and temperature 
unit to be displayed on the 
Sushi Sensor App.

MPa MPa, kPa, hPa, bar, 
mbar, psi 7

Temperature 
Unit °C °C, K °F, °R 8

Pressure

Type
Displays the measurement 
range of the pressure 
sensor.

- - 9

Measurement
Range

Displays the measurement 
range of the pressure 
sensor according to the 
unit set in pressure units.

- - 10

Temperature Measurement 
Range

Displays the measurement 
range of the temperature 
sensor corresponding 
to the unit set in the 
temperature unit.

- - 11
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Table 4-7  Transmission mode

Transmission mode Description
High Speed mode is ON The sending period can be set from 1 minute to 72 hours. However, if number 

of axes to be sent is multiple, please set the transmission cycle to 10 minutes or 
more.

High Speed mode is OFF The sending period can be set from 3 hours to 72 hours. There is no limit on the 
sending period depending on number of axes to be sent.

If you operate a Sushi sensor at a sending period 3 hours or less, set High Speed mode is ON.

Table 4-8  Sub-band Setting Parameter

Sub-band Setting Parameter US Frequency [MHz]
1 All* 902.3 - 903.7
2 903.9 - 905.3
3 905.5 - 906.9
4 907.1 - 908.5
5 908.7 - 910.1
6 910.3 - 911.7
7 911.9 - 913.3
8 913.5 - 914.9

4.2.4.1	 <Sensor Setting> screen 
Set #1 to #4 in Table 4-6 on this screen.

F040211.ai

Figure 4-18  XS530 <Sensor Setting> screen 

NOTE
When both pressure and temperature are turned ON in the basic setting, select a transmission 
cycle of 10 minutes or longer. If you specify 1 minute, the sending Measurement data may not 
reach the data Collection Server.
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4.2.4.2	 <Sensor Setting> screen more settings
Set #5 to #11 in Table 4-6 on this screen.

F040212.ai

Figure 4-19  XS530 more settings

4.2.4.3	 Check or Change the Settings of XS530 Sending Data
Check or change XS530 sending data.
(1)	 Display the <Sensor Setting> screen.
(2)	 Select the measurement data to be sent.

(2)-1 �Check or change “Pressure” and “Temperature”. Press [More] button.
(2)-2 �Confirm the unit of pressure or temperature to be transmitted.
(2)-3 �To change units, press the “unit of pressure” or “unit of temperature” button. 

Select from the list of units. Refer to Table 4-13 for possible units.
(2)-4 �Press [Back] button.

F040213.ai

(2)-1 (2)-2 (2)-3 (2)-4

Figure 4-20  Selecting the Measurement data

(3)	 Write settings.
(3)-1 Write the settings as described in subsection 4.2.1, “Sensor Setting Method”.

NOTE
The number of sending data and its sending period affect battery life. Refer to section 6.6

4.2.5	 XS550 Sensor Setting
Specify sensor tag name, sampling data, sending period and transmission mode for XS550. 
Possible and the default value of each item is shown below.
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Table 4-9  XS550 Sensor Setting Items

Item Description Default Possible Setting #

General 
setting

Sensor Tag Name
This is the tag name of 
Sushi Sensor. Setting this
item is mandatory.

Blank - 1

Sending Period This is the sending cycle of 
sampling data 1[Hours]

1,10,30[Minutes]
1, 2, 3, 4, 5, 6, 12, 18, 
24, 48, 72 [Hours]

2

Sampling
Data

Temperature 
1

Sets the measurement data 
to be sent. When sending 1 
point of Temperature data, set 
Temperature 1 to ON and set 
the type of thermocouple, etc. 
on the extension setting screen. 

ON ON/OFF 3

Temperature 
2

Sets the measurement data 
to be sent. When sending 
2 points of Temperature 
data, set Temperature 1 and 
Temperature 2 to ON, and set 
the type of thermocouple etc. 
on the extension setting screen. 

OFF ON/OFF 4

More

Unit Setting Temperature
Unit

Sets the temperature unit 
to send. °C °C, K, °F, °R 5

Temperature 
1

Type 
Select the type of 
thermocouple to connect to 
Temperature 1.

Type K
Type B, Type E, Type J, 
Type K, Type N, Type R, 
Type S, Type T, Type C

6

Measurement 
range 

Displays the temperature 
measurement range for the 
selected Temperature unit 
and thermocouple type.

-200~ 
+ 1372°C - 7

Serial 
Number 

Serial number of the 
thermocouple can be 
entered.

Blank 
Up to 10 characters 
Alphanumeric characters 
(A-Z, 0 ~ 9) and hyphen 
“-”, underscore “_”

8

Temperature 
2

Type 
Select the type of 
thermocouple to connect to 
Temperature 2.

Unused
Type B, Type E, Type J, 
Type K, Type N, Type R, 
Type S, Type T, Type C 
Not used 

9

measurement 
range 

Displays the temperature 
measurement range for 
the selected temperature 
range and thermocouple 
type. Displays “-” if unused.

- - 10

Serial 
Number 

Serial number of the 
thermocouple can be 
entered.

Blank 
Up to 10 characters 
Alphanumeric characters 
(A-Z, 0 ~ 9) and hyphen 
“- ”, underscore“ _ ”

11

Transmission
Mode

High Speed
Mode

For details of this setting, 
refer to Table 4-15. This 
setting is displayed in the 
Sushi Sensor App if the 
Sushi Sensor firmware’s 
regional parameter is EU.

ON ON/OFF 12

Sub-band Setting

Specify the frequency band to 
be used when sending Sushi 
Sensor to LoRa Gateway. Set 
the same parameter as LoRa 
Gateway. For details of this 
setting refer to Table 4-16
This setting is displayed in the 
Sushi Sensor App if the Sushi 
Sensor firmware’s regional 
parameter is US.

1 All, 1, 2, 3, 4, 5, 6, 7, 8 13
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Table 4-10  Transmission mode

Transmission mode Description
High Speed mode is ON The sending period can be set from 1 minute to 72 hours. However, if number 

of axes to be sent is multiple, please set the transmission cycle to 10 minutes or 
more.

High Speed mode is OFF The sending period can be set from 3 hours to 72 hours. There is no limit on the 
sending period depending on number of axes to be sent.

If you operate a Sushi sensor at a sending period 3 hours or less, set High Speed mode is ON.

Table 4-11  Sub-band Setting Parameter

Sub-band Setting Parameter US Frequency [MHz]
1 All* 902.3 - 903.7
2 903.9 - 905.3
3 905.5 - 906.9
4 907.1 - 908.5
5 908.7 - 910.1
6 910.3 - 911.7
7 911.9 - 913.3
8 913.5 - 914.9

4.2.5.1	 <Sensor Setting> screen 
Set #1 to #4 in Table 4-9 on this screen.

F040214.ai

Figure 4-21  XS550 <Sensor Setting> screen 

NOTE
When temperature 1 and temperature 2 are send, set the sending period to 10 minutes or more. 
If sending period is less than 10 minutes, the data may not reach the Application.
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4.2.5.2	 <Sensor Setting> screen more settings
Set #5 to #13 in Table 4-9 on this screen.

F040215.ai

Figure 4-22  XS550 more settings

4.2.5.3	 Check or Change the Settings of XS550 Sending Data
Check or change XS550 sending data.
(1)	 Display the <Sensor Setting> screen.
(2)	 Check or change the sending data

(2)-1 �Check or change ON/OFF “Temperature 1” and “Temperature 2”. 
(2)-2 �Check the temperature unit to be transmitted and the type of thermocouple to be 

connected.
(2)-3 �To change units, press the “unit of temperature” button and select from the list. To 

change the type of thermocouple to be connected, press the “Type” button and select 
from the list. See Table 4 -10 for possible units and thermocouple types.

(2)-4 Press [Back] button.

F040216.ai

(2)-3(2)-1 (2)-2 (2)-4

Figure 4-23  Selecting the type of sending data

(3)	 Write settings.
(3)-1 Write the settings as described in subsection 4.2.1, “Sensor Setting Method”.

NOTE
•	 The number of sending axes and its sending period affect battery life. Refer to section 6.6
•	 Confirm the thermocouple to be connected and set the type correctly.
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4.3	 Import and Export Setting
Sushi Sensor setting data saved in Sushi Sensor App can be exported or import to/from PC.

4.3.1	 Export Setting to PC 
This section describes the procedure to export the Sushi Sensor to PC.
(1)	 Specify export destination

(1)-1 On the home screen of the Sushi Sensor App, press [Sensor Setting] button.
(1)-2 Press [Export/Import] button.
(1)-3 Press [Device] button.
(1)-4 �<Sensor list> appears on the screen.  

All the devices in this list are subject to export. 

F040301.ai

(1)-1 (1)-2 (1)-3 (1)-4

Figure 4-24  Specify Android Device as Export Destination

(2)	 Export setting of XS770A on Android Device.
(2)-1 �Press the [Export] button.  

Data export on the local storage is executed. After that, “Export Completed” message 
with data stored path is shown.

(2)-2 �Press [Done] button. 
(2)-3 �Restart the Android device manually.

(2)-1

F040302.ai

(2)-2

Figure 4-25  Export Setting on Android Device 

NOTE
After restarting the android device, you can securely access the backup file from the PC.
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(3) Save to PC.
(3)-1 Connect Android device and PC. 
(3)-2 Open “internal storage / sushi / backup” folder of the Android device. 
(3)-3	Transfer	the	backup	fi	le	(*.bak	fi	le)	to	PC.

F040303.ai

(3)-2

Figure	4-26	 Saving	the	backup	fi	le	to	PC

NOTE
•	 Have	to	change	the	USB	confi	guration	of	the	Android	device	to	fi	le	transfer.	Tap	the	

“Charging	this	device	via	USB”	notifi	cation.	Under	“Use	USB	for,”	select	File	Transfer.	
•	 The	“internal	storage	/	sushi	/	backup”	folder	is	created	automatically	after	saving	the	setting	

of XS770A on Android device.

Backup	fi	lename	is	“backup_YYYYMMDD_HHmmss.bak”.	
YYYYMMDD_HHmmss is the timestamp of the saved date. YYYY is a year, MM is a month, DD 
is a day, HH is a 24-hour notation, mm is a minute, and ss is second.
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4.3.2	 Import Setting from PC
This section describes the procedure to import Sushi Sensor setting from PC.

NOTE
Have to change USB configuration of Android device to file transfer. Tap the “Charging this 
device via USB” notification. Under “Use USB for,” select File Transfer.

(1)	 Load backup file from PC to Android device.
(1)-1 �Connect PC and Android device.
(1)-2 �Copy backup file (*.bak file) from PC to “internal storage / sushi / backup” folder of 

Android device.
(2)	 Specify the import source.

(2)-1 On the home screen of the Sushi Sensor App, press [Sensor Setting] button.
(2)-2 Press [Export/Import] button.
(2)-3 Press [Device] button.

(2)-1 (2)-2

F040304.ai

(2)-3

Figure 4-27  Specify Android Device as Import Source

(3)	 Import to Sushi Sensor App.
(3)-1 �Press [Import] button. Sensor List (refer to Table 5-4) stored in backup file is listed on 

Sushi Sensor App.
(3)-2 �Select XS770A to be imported from the list and press [Import] button. 
(3)-3 �Make sure that the selected sensor tag name is shown in <Sensor List>. 

F040305.ai

(3)-1 (3)-2 (3)-3

Figure 4-28  Import Setting to Sushi Sensor App
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5.	 Fieldwork

5.1	 Overview 
Fieldwork verifies that Sushi Sensor sending data reaches data collection server and this server 
output values correctly. Fieldwork is executed by using the Sushi Sensor App. 

5.2	 Procedure
Provides step-by-step instructions on how to use the Sushi Sensor App for fieldwork.
(1)	 Check Sushi Sensor status.

(1)-1 �On the home screen of the Sushi Sensor App, press [Fieldwork] button. 
(1)-2 �Move the Android device closer to Sushi Sensor.
(1)-3 �Check the sensor tag name and status. When the status is “GOOD”, fieldwork can be 

executed. 

F050201.ai

(1)-1 (1)-3(1)-2

Figure 5-1  Check Sushi Sensor Status
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(2)	 Execute Fieldwork
(2)-1 �Select the task to be executed from the task list.
(2)-2 �Enter task settings. The task setting depends on the type of sensor. See section 5.3 

and subsequent chapters for details. 
(2)-3 �Press [Start Fieldwork] button. 
(2)-4 �Move the Android device closer to Sushi Sensor.
(2)-5 �Press [Done] button.

F050202.ai

(2)-1 (2)-2 (2)-3 (2)-4 (2)-5

Figure 5-2  Execute Fieldwork

NOTE
When settings via NFC of the Sushi Sensor, be sure to connect the XS110A to the 
measurement module (e.g. XS530, XS550).
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5.3	 Fieldwork Operation for Each Sensor
5.3.1	 Fieldwork Operation for XS770A 

Fieldwork performs operations shown in Table 5-1.

Table 5-1  Fieldwork operation list for XS770A 

Item Description
Meas. Value Simulation The sensor sends a specified value (selected from 0, 50, 75, or 100% of the 

measurement range) to the Data collection server once. 
Verify that the values are correct with this server

3-point Check The sensor sends 0, 50 and 100% of the measurement range automatically 
every 10 minutes. Verify that the values are correct with this server.

Battery Life Estimation Sushi Sensor App determines the communication quality between LoRaWAN 
gateway and Sushi Sensor and calculates estimated XS770A battery life. Verify 
the battery life with Sushi Sensor App. The procedure takes about 20 seconds 
to get the result.

F050301.ai

Figure 5-3  Fieldwork operation list for XS770A
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5.3.2	 Fieldwork Operation for XS530 
Fieldwork performs operations shown in Table 5-2.

Table 5-2  Fieldwork operation list for XS530 

Item Description 
Meas. Value Simulation Sends user-entered pressure and temperature readings and status to the data 

collection server once. Input the measured pressure value in the range of -0.1 to 
5.0 and measured temperature value in the range of -40 to 85. Select the status 
from GOOD, BAD (failure), or BAD (needs inspection). Verify that the values are 
correct with this server.

Alarm Simulation Sends the user-entered alarm to the data collection server once. The alarm can 
be selected from GOOD, failure, OFF, measurement not possible, power drop, 
temperature error, no setting, no connection, Sim, and threshold error. Verify 
that the values are correct with this server.

Zero Point Adjustment* After installing the XS530, you can adjust the pressure output value. For details 
of the zero point adjustment procedure, refer to the following.

*:	 The XS530 is adjusted at the factory shipped. This function corrects the calculation error due to atmospheric pressure fluctuation.

F050302.ai

Figure 5-4  Fieldwork operation list for XS530 

NOTE
Adjust the zero point while the measured value is stable.
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n	 Zero Point Adjustment Procedure
(1)	 Open air conditions or Apply pressure with measured value are measured with a precision 

pressure measuring instrument.
(2)	 Display the <Fieldwork> screen.
(3)	 Select [Zero Point Adjustment] button, then press [Start Fieldwork] button.
(4)	 Move the Android device closer to Sushi Sensor.
(5)	 Input the measured value to measure in (1) and press [Start Adjustment] button.
(6)	 Move the Android device closer to Sushi Sensor.
(7)	 Confirm that the zero point setting value is the value set in (5), and press [Done] button.

F050303.ai

(3) (4) (5) (6) (7)

Figure 5-5  XS530 Zero Point Adjustment Procedure

n	 Clear Adjustment  
This paragraph describes the procedure for clearing the set zero point adjustment.
(1)	 Follow steps (2) and (3) of the zero point adjustment procedure described above to display 

the <zero point adjustment> screen.
(2)	 Press [Clear Adjustment] button.
(3)	 Move the Android device closer to Sushi Sensor.
(4)	 Press [Done] button.

F050304.ai

(2) (3) (4)

Figure 5-6  XS530 Zero Point Clearing Procedure
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5.3.3	 Fieldwork Operations for XS550 
Fieldwork performs operations shown in Table 5-3.

Table 5-3  Fieldwork operation list for XS550 

Item Contents 
Meas. Value Simulation Sends user-entered temperature readings and status to the data collection 

server once. Input the measured pressure value in the range of -0.1 to 5.0 and 
measured temperature value in the range of -40 to 85. Select the status from 
GOOD, BAD (failure), or BAD (needs inspection). Verify that the values are 
correct with this server.

Alarm Simulation Sends the user-entered alarm to the data collection server once. The alarm can 
be selected from GOOD, failure, OFF, measurement not possible, power drop, 
temperature error, no setting, no connection, Sim, and threshold error. Verify 
that the values are correct with this server.

Zero Point Adjustment* After installing the XS530, you can adjust the pressure output value. For details 
of the zero point adjustment procedure, refer to the following.

*:	 The XS550 is adjusted at the factory-shipped. This function corrects the calculation error due to atmospheric pressure 
fluctuation.

F050305.ai

Figure 5-7  Fieldwork operation list for XS550 

NOTE
Adjust the zero point while the measured value is stable.
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n	 Zero point adjustment procedure
(1)	 Measure the value of the thermocouple with a precision pressure measuring instrument.
(2)	 Display the <Fieldwork> screen.
(3)	 Select [Zero Point Adjustment] button, then press [Start Fieldwork] button.
(4)	 Move the Android device closer to Sushi Sensor.
(5)	 Input the measured value to measure in (1) and press [Start Adjustment] button.
(6)	 Move the Android device closer to Sushi Sensor.
(7)	 Confirm that the zero point setting value is the value set in (5), and press [Done] button.

F050306.ai

(3) (4) (5) (6) (7)

Figure 5-8  XS550 Zero Point Adjustment Procedure 

n	 Clear Adjustment 
This paragraph describes the procedure for clearing the set zero point adjustment.
(1)	 Follow steps (2) and (3) of the zero point adjustment procedure described above to display 

the < Zero Point Adjustment > screen.
(2)	 Press [Clear Adjustment] button.
(3)	 Move the Android device closer to Sushi Sensor.
(4)	 Press [Done] button.

F050307.ai

(2) (3) (4)

Figure 5-9  XS550 Zero Point Clearing Procedure
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6.	 Operation and Maintenance 
This section describes how to carry out daily inspection, a sensor indicates warning or error 
status. 

NOTE
When using the NFC communication function of the XS110A, connect the XS110A to the 
Measurement Module e.g. XS530, XS550. However, switch to ON or OFF mode (subsection 
6.9.1) and initialize the battery life (section 6.7) without connecting the measurement module.

6.1	 Daily Inspection Using Sushi Sensor App
This section explains the procedure of daily inspection of Sushi Sensor status.
(1)	 Read the current status of Sushi Sensor.

(1)-1 �On the home screen of the Sushi Sensor App, press [Value Check] button.
(1)-2 �Move the Android device closer to Sushi Sensor.
(1)-3 �<Value Check> screen appears after reading status. Make sure that the icons shown 

in Table 6-1 are not displayed. If the icon is displayed, check the <STATUS> display in 
step (2). 

(1)-1

F060101.ai

(1)-3(1)-2

Figure 6-1  Read Current Status 

Table 6-1  Types and descriptions of sensor caution marks 

Mark Description

Failure of the Sushi Sensor is detected 

Over range of the sensor is detected.

If the thermocouple of Temperature 2 is not connected to the XS550 and “Unused” is selected as 
the type of thermocouple, the measured temperature value is displayed as “-”. 
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(2)	 Check the device status of Sushi Sensor.
(2)-1 Press “Sensor Status” tab and check the following items.
•	 Check any alarms are notified in the “STATUS” area.
•	 Check that RSSI has not decreased significantly compared with startup.

F060102.ai

(2)-1

Figure 6-2  Check Device Status

6.2	 Self-Diagnosis data
Sushi Sensor sends the device status to the data collection server once a day. Monitor the device 
status by using this server if necessary. For details of health report information (HRI) and self-
diagnosis information (DIAG) refer to chapter 7.

6.3	 Handling a Device in the Warning Status 
If there is a device that indicates some warnings, a communication error may occur even if the 
data sending is continued. If a warning message appears due to the remaining battery life of 
Sushi Sensor, immediately replace the battery regardless of the displayed number of days.
When some warnings regarding a degradation of wireless communication are notified 
by monitoring Health Report Information (HRI), check whether there are any obstructs or 
interference sources around the communication path.

6.4	 Errors and Countermeasures
This section explains what is displayed in “State” on the <Value Check> screen and how to deal 
with it.
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6.4.1	 Errors and Countermeasures for XS770A
IMPORTANT
If NFC communication is not available, perform a hardware reset of the XS770A.
Remove the battery from the XS770A and wait 30 seconds. Then, install the battery.
Refer to User’s Manual of XS770A on how to install and remove the battery.

Table 6-2  XS770A status and action strategies

Status 
Display

DIAG 
STATUS

DIAG 
STATUS 
DETAIL

DATA_ 
STATUS

OUTPUT 
OPERATION Description Action

No setting Bit25 Bit23 -  Network is not
configured for XS770A.

Configure the network 
for XS770A. Refer to 
Section 4.1.

Unconnected Bit25 Bit22 -  XS770A is not 
connected to the 
gateway.

Check whether there 
is any shielding object 
between XS770A and 
the gateway, or any 
object that interferes with 
radio waves.

OFF Bit24 Bit16 -  XS770A is in OFF mode. Perform the procedure to 
change ON mode (refer 
to subsection 6.9.2).

Low power Bit20 Bit31 - Normal 
measurement 

Power is low. Replace the battery. 
Refer to subsection 
6.7 for the battery 
replacement procedure. 

Bit19 Bit30 - Normal 
measurement 

The battery life has 
dropped to 25% or less

Temperature 
error

Bit22 Bit28 - Normal 
measurement

CPU temperature is 
above + 85 degrees.

The XS770A operating 
environment is outside 
the specified range. A 
failure may occur if you 
keep using it without 
taking corrective actions. 
Use it in a location with 
an environment that 
meets the relevant 
specifications.

Bit29 Normal 
measurement

CPU temperature is 
below -40 degrees.

In failure Bit27 Bit19 - Normal 
measurement 

A memory error has 
occurred 

Replace the device. 
Export the XS770A 
setting if necessary.Bit26 Bit25 Bit15 Previous 

value 
An error has occurred 
during acceleration 
measurement.

Bit14 Previous 
value 

An error has occurred 
during velocity 
measurement.

Bit24 Bit13 Previous 
value 

An error has occurred 
during temperature 
measurement.

Sim Bit17 Bit17 Bit8 Simulation 
value

Task check is running for 
XS770A.

The simulation value is 
being sent. Wait until the 
task check is completed.

threshold 
error

Bit23 Bit21 Bit12 Normal 
measurement

The vibration value 
measured by XS770A is 
outside the measurable 
range.

Check the installation 
status XS770A.

Bit11 Normal 
measurement

Bit20 Bit10 Normal 
measurement

The temperature 
measured by XS770A is 
outside the measurable 
range.

Good     XS770A is in a normal 
state.

None.
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6.4.2	 Errors and Countermeasures for XS530 
IMPORTANT
If NFC communication is not available, perform a hardware reset of the XS110A.
Remove the battery from the XS110A and wait 150 seconds. Then, install the battery.
Refer to User’s Manual of XS110A on how to install and remove the battery. 

Table 6-3  XS530 status and action strategies 

Status 
Display

DIAG 
STATUS

DIAG 
STATUS 
DETAIL

DATA_ 
STATUS

OUTPUT 
OPERATION Description Action

Failure of 
measurement 
module

Bit27 Bit24 Bit15 Previous 
value

XS530 memory failure. Replace the XS530. 
Backs up settings as 
needed. Bit14 Bit15 Previous 

value
XS530 hardware failure.

Bit13 Bit15 Previous 
value 

XS530 sensor failure

Failure of 
communication 
module

Bit31 Bit15 Previous 
value

XS110A CPU failure Replace the XS110A. 
Back up settings as 
neededBit25 Bit15 Previous 

value
The XS110A memory 
failure

OFF Bit24 Bit16 Bit12  XS530 is in OFF mode. Change to ON mode 
(See subsection 6.9.2).

Connection 
failure

Bit21 Bit21 Bit12 Previous 
value

XS530 is not connected Check that the XS530 is 
connected.

Mismatch 
of the 
measuring 
module

Bit20 Bit12 Previous 
value 

The latest firmware has 
not been downloaded.

Download the latest 
firmware.

Low power Bit19 Bit30 - Normal 
measurement 

The battery life has 
dropped to 25% or less

Change the battery. 
Refer to the User’s 
Manual of XS530 for the 
procedure of changing 
the battery.

Temperature 
error

Bit22 Bit29 - Normal 
measurement

XS110A CPU 
temperature is above 
+ 85 degrees.

Because the operating 
environment is out of 
specification, continued 
use may cause 
malfunction. Use in 
a location where the 
environment is within 
specifications

Bit28 - Normal 
measurement

XS110A CPU 
temperature is below
- 40 degrees.

No setting Bit13 Bit23 - Network is not 
configured for XS530.

Configure the network 
settings on the XS110A. 
Refer to section 4.1 for 
the procedure of the 
network setting.

Unconnected Bit12 Bit22 - XS530 is not connected 
to the gateway.

Check the radio path 
between the XS110A 
and the gateway for any 
obstructions or radio 
interference.

Sim Bit17 Bit18 - Normal 
measurement 

Alarm simulation 
for fieldwork task in 
progress 

The simulation value is 
being sent. Wait until the 
task check is completed.

Bit17 Bit8 Simulation 
value

Fieldwork task 
measurement simulation 
in progress 
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Status 
Display

DIAG 
STATUS

DIAG 
STATUS 
DETAIL

DATA_ 
STATUS

OUTPUT 
OPERATION Description Action

Threshold 
abnormal

Bit23 Bit10 Bit12 Normal 
measurement

The pressure measured 
by XS530 is outside the 
measurable range.

Check the installation 
status XS530.

Bit4 Bit12 Normal 
measurement

The temperature 
measured by XS530 is 
outside the measurable 
range.

Good  XS530 is in a normal 
state.

None.

6.4.3	 Errors and Countermeasures for XS550
IMPORTANT
If NFC communication is not available, perform a hardware reset of the XS110A.
Remove the battery from the XS110A and wait 150 seconds. Then, install the battery.
Refer to User’s Manual of XS110A on how to install and remove the battery.  

Table 6-4  XS550 status and action strategies 

Status 
Display

DIAG 
STATUS

DIAG 
STATUS 
DETAIL

DATA_ 
STATUS

OUTPUT 
OPERATION Description Action

Failure of 
measurement 
module

Bit27 Bit24 Bit15 Previous 
value 

XS550 memory failure. Replace the XS550. 
Backs up settings as 
needed. Bit14 Bit15 Previous 

value 
XS550 hardware failure.

Bit13 Bit15 Previous 
value 

XS550 sensor failure

Failure of 
communication 
module

Bit31 Bit15 Previous 
value 

XS110A CPU failure Replace the XS110A. 
Back up settings as 
neededBit25 Bit15 Previous 

value 
The XS110A memory 
failure

OFF Bit24 Bit16 Bit12  XS550 is in OFF mode. Change to ON mode 
(See subsection 6.9.2).

Connection 
failure

Bit21 Bit21 Bit12 Previous 
value 

XS530 is not connected Check that the XS550 is 
connected.

Mismatch of 
measurement 
module

Bit20 Bit12 Previous 
value 

The latest firmware has 
not been downloaded.

Download the latest 
firmware.

Temperature 1 
disconnection

Bit26 Bit11 Bit15 Previous 
value 

Temperature sensor 1 is 
disconnected.

Replace temperature 
sensor 1.

Temperature 2 
disconnection

Bit5 Bit15 Previous 
value 

Temperature sensor 2 is 
disconnected.

Replace temperature 
sensor 2.

Low power Bit19 Bit30 - Normal 
measurement 

The battery life has 
dropped to 25% or less

Change the battery. 
Refer to the XS550 
User’s Manual for the 
procedure of changing 
the battery.

Temperature 
error

Bit22 Bit29 - Normal 
measurement 

XS110A CPU 
temperature is above 
+ 85 degrees.

Because the operating 
environment is out of 
specification, continued 
use may cause 
malfunction. Use in 
a location where the 
environment is within 
specifications

Bit28 - Normal 
measurement 

XS110A CPU 
temperature is below
- 40 degrees.
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Status 
Display

DIAG 
STATUS

DIAG 
STATUS 
DETAIL

DATA_ 
STATUS

OUTPUT 
OPERATION Description Action

No setting Bit13 Bit23 -  Network is not 
configured for XS550.

Configure the network 
settings on the XS110A. 
Refer to section 4.1 for 
the procedure of the 
network setting.

Unconnected Bit12 Bit22 -  XS550 is not connected 
to the gateway.

Check the radio path 
between the XS110A 
and the gateway for any 
obstructions or radio 
interference.

Sim Bit17 Bit18 - Normal 
measurement

Alarm simulation 
for fieldwork task in 
progress 

The simulation value is 
being sent. Wait until the 
task check is completed.

Bit17 Bit8 Simulation 
value

Fieldwork task 
measurement simulation 
in progress 

Threshold 
abnormal

Bit23 Bit12 Bit12 Normal 
measurement

The measured value 
of the terminal block 
temperature sensor 
exceeds the measurable 
range.

Check the installation 
status XS550.

Bit10 Bit12 Normal 
measurement

The measured value of 
temperature sensor 1 
exceeds the measurable 
range.

Bit4 Bit12 Normal 
measurement

The measured value of 
temperature sensor 2 
exceeds the measurable 
range.

Good     XS550 is in a normal 
state.

None

6.5	 Device Replacement 
The section explains the procedure to replace devices, but the following procedure is not 
required when replacing the XS110A. For instructions on replacing the hardware, refer to the 
User’s Manual of each Sushi Sensor.
(1)	 Displays the <Sensor Setting> screen of the Sushi Sensor to be replaced.

(1)-1 �Follow the procedure to writing settings from the Sushi Sensor in subsection 4.2.1 or 
the procedure to recall settings saved in the Sushi Sensor App to display the <sensor 
setting> screen.

(2)	 Write the settings to the new Sushi Sensor.
(2)-1 �Prepare a new Sushi Sensor.
(2)-2 �Import the sensor settings following the procedure for writing to the Sushi Sensor in 

subsection 4.2.1.
(2)-3 �Import the network settings as described in section 4.1.

(3)	 Confirm connectivity with the gateway.
(3)-1 �Make sure new Sushi Sensor connected to the gateway as described in section 6.1.
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6.6	 Estimated Battery Life
The Sushi Sensor battery life is affected by the sending period and the ambient environment. 
This section shows the battery life of each sensor. 

6.6.1	 Estimated Battery life of XS770A
The following shows the estimated battery life of XS770A at an ambient temperature of 23 ± 2 °C.

Table 6-5  Estimated Battery Life of XS770A 

Sending Period Number of axes to be sent Battery Life
1 day 1 10 years
1 hour 1 4 years
1 hour 4 3 years
1 minute 1 2 months

6.6.2	 Estimated Battery life of XS530
The following shows the estimated battery life of XS110A with XS530 at an ambient temperature 
of 23 ± 2 °C.

Table 6-6  Estimated Battery Life of XS530 

Sending Period Number of axes to be sent Battery Life
1 day 1 10 years
1 hour 1 10 years
30 minutes 1 10 years
10 minutes 1 10 years
10 minutes 2 10 years
1 minute 1 5 years

6.6.3	 Estimated Battery life of XS550
The following shows the estimated battery life of XS110A with XS550 at an ambient temperature 
of 23 ± 2 °C.

Table 6-7  Estimated Battery Life of XS550 

Sending Period Number of axes to be sent Battery Life
1 day 1 10 years
1 hour 1 10 years
30 minutes 1 10 years
10 minutes 1 10 years
10 minutes 2 10 years
1 minute 1 4 years
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6.7	 Initializing the Battery Life
This section explains how to initialize the battery life after battery replacement. If the battery level 
is not initialized, the battery life will not be calculated correctly.
Refer to the User’s Manual of each Sushi Sensor for the battery replacement method.
(1)	 Initializes battery life.

(1)-1 On the start screen of the Sushi Sensor App, press [Battery Replacement] button. 
(1)-2 Press the [Start] button.
(1)-3 �Move your Android phone closer to the Sushi Sensor.
(1)-4 �“Battery Replacement Completed” message appears after initializing battery life. 

Press [Done] button.
(1)-1 (1)-2 (1)-4

F060701.ai

(1)-3

Figure 6-3  Initializing Battery Life

6.8	 Firmware Update
The Sushi Sensor firmware can be updated by Sushi Sensor App. A new version of the Sushi 
Sensor firmware is provided through Sushi Sensor App.

IMPORTANT
It takes a few minutes to update the firmware. Before updating the firmware, the Android device 
should set to not to be entered sleep mode. If the Android device enters sleep mode during the 
update process, the firmware updating fails. 

(1)	 Check the firmware version.
(1)-1 On the home screen of the Sushi Sensor App, press [Firmware Update] button.
(1)-2 Move the Android device closer to Sushi Sensor. 
(1)-3 Check current and new firmware versions.
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(1)-1 (1)-3(1)-2

Figure 6-4  Check Firmware Version 

(2)	 Update the new firmware.
(2)-1 Press [Update Firmware] button.
(2)-2 Check the new firmware version. And press [Yes] button.
(2)-3 Check the new firmware version and move the Android device closer to Sushi Sensor.
(2)-4 �Do not move the Android device and Sushi Sensor until firmware writing is completed. 

It takes about 2 or 3 minutes.
(2)-5 �“Firmware Update Completed” message appears after finishing it. Press [Done] 

button. 
After firmware writing to Sushi Sensor, Sushi Sensor restarts automatically. It takes 
about 1 minute for the restart to complete.

(2)-1 (2)-2 (2)-5

F060802.ai

(2)-4(2)-3

Figure 6-5  Firmware Update
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6.9	 Device Storage
When you store a Sushi Sensor or do not use it for a long period for transportation or other 
reasons, set the Sushi Sensor to OFF mode. OFF mode minimizes battery power consumption.

6.9.1	 Change to OFF Mode
This section explains the procedure to change Sushi Sensor to OFF mode. After shifting to OFF 
mode, Sushi Sensor can be used only for NFC communication function.
(1)	 Check the current mode

(1)-1 Press [menu] button and [Sensor ON/OFF] button.
(1)-2 Move the Android device closer to Sushi Sensor.

F060901.ai

(1)-1 (1)-2

Figure 6-6  Sensor ON/OFF Menu

(2)	 Change to OFF mode.
(2)-1 �Check “Current mode is “ON” “ message appears on the screen, press [Yes] button.
(2)-2 �Move the Android device closer to Sushi Sensor.
(2)-3 �After changing OFF mode, “Changed to “OFF Mode” “ message appears and press 

[Done] button. 

F060902.ai

(2)-3(2)-1 (2)-2

Figure 6-7  Shifting Sushi Sensor to OFF Mode
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6.9.2	 Change to ON mode
This section explains the procedure to return Sushi Sensor from OFF mode to ON mode.
(1)	 Check current mode 

(1)-1 Press [menu] button and [Sensor ON/OFF] button.
(1)-2 Move the Android device closer to Sushi Sensor.

F060903.ai

(1)-1 (1)-2

Figure 6-8  Sensor ON/OFF Menu

(2)	 Change to ON mode.
(2)-1 �Check “Current mode is “OFF” “ message appears on the screen, press [Yes] button.
(2)-2 �Move the Android device closer to Sushi Sensor.
(2)-3 �After changing ON mode, “Changed to “ON Mode” “ message appears and press 

[Done] button. 

F060904.ai

(2)-3(2)-1 (2)-2

Figure 6-9  Shifting Sushi Sensor to ON Mode 

NOTE
After executing network configuration, device setting, or  firmware update during OFF mode, 
Sushi Sensor changes to ON mode automatically.
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7.	 Sushi Sensor Sending Data
This chapter describes the data sent by Sushi Sensor.
Sushi Sensor sends data according to the format described in Table 7-1. The Data_Type field 
shows the formats of the sending data. The sending period varies depending on Data_Type.
For the Data_Type fields for each sensor, refer to section 7.7.

Table 7-1  Sending data format (Common)

Parameter Name Size (Byte) Description
Data_Type 1 0x40 Health report information (HRI)

0x41 Self-diagnosis information (DIAG)
0x42 Initialization Information (INI)
0x43 GPS Information (GPS)
0x44 Accurate GPS Longitude Information 
0x45 Accurate GPS Latitude Information 
0x46 Accurate GPS Altitude Information 
0x47 Equipment Information

Data Variable length Varies depending on Data_Type

Table 7-2  Data_Type and sending period (Common)

Data_Type Sending period
0x42 initialization information 
0x43 GPS information 
0x47 equipment information 

When connected to the network, and one and two hours later, or 
when parameters are changed. 

0x40 Health Information 
0x41 Self-diagnostic Information

Once every 24 hours and after 15 minutes after network 
connection.

0x44 Precision GPS Latitude Information
0x45 Precision GPS Latitude Information
0x46 Precision GPS Altitude Information 

When connected to the network, and one and two hours later, or 
when parameters are changed. Once a successful transmission, 
every 24 hours.

7.1	 Health Report Information (HRI)
Table 7-3  Health report information sending data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x40
UpTime UINT24 3 Time elapsed after power-on Up to approximately 31 years.

Unit: minute
BatteryLeft UINT8 1 A value obtained by doubling the remaining battery level.

Unit: %
(Example: When 150, 150 ÷ 2 = 75%)

RSSI UINT8 1 Receiving strength. Handled as a negative number.
Unit: dBm

PER UINT8 1 Packet error rate detected by the device.
Unit: %

SNR UINT8 1 A value obtained by multiplying the device-detected SN ratio by 4.
Unit: dB
(Example: When 27, 27 ÷ 4 = 6.75 dB)
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7.2	 Self-diagnostic Information (DIAG)
DIAG_STATUS is classified into four categories complying with NE107* of NAMUR (F: Failure, 
C: Function Check, O: Out of specification, M: Maintenance required), and each category is 
assigned to Bit27-1. When any Bit in each category is 1, the representative value of the category 
defined in Bit31-28 turns to 1. Also, when any Bit of DIAG_STATUS_DETAIL is ON, Bit0 of 
DIAG_STATUS turns to 1. 
Each Bit turns to 1 when the status is detected. 
*	 NAMUR NE107 “Self-Monitoring and Diagnosis of Field Devices”

The categories of Diagnostic Status and Diagnostic Status Detail differ depending on the sensor 
type. For details, refer to section 7.7.

Table 7-4  LoRaPayload format of self-diagnosis information

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x41
Diagnostic Status UINT32 4 Diagnostic Information (outline)
Diagnostic Status Detail UINT32 4 Diagnostic Information (detail)

7.3	 Initialization Information 
Table 7-5  Initialization information sending data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x42
Tag_Name STRING 10 Tag name defined in the device (up to ten ASCII characters)

7.4	 GPS Information
GPS information is used by the XS770A.

Table 7-6  GPS information sending data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x43
Longitude FLOAT32 4 Use plus for East Longitude and minus for West Longitude.
Latitude FLOAT32 4 Use plus for north latitude and minus for south latitude.
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7.5	 High-Precision GPS Information 
High-precision GPS information is used by XS530 and XS550.

Table 7-7  High-precision GPS (Longitude) information sending data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x44
Accurate_Longitude DOUBLE 8 Use plus for East Longitude and minus for West Longitude. 

Table 7-8  High-precision GPS (Latitude) information sending data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x45
Accurate_Latitude DOUBLE 8 Use plus for north latitude and minus for south latitude. 

Table 7-9  High-precision GPS (Altitude) information sending data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x46
Accurate_Altitude DOUBLE 8 Altitude

7.6	 Equipment Information 
Equipment information includes sensor vendor information and version information. It is used in 
XS530 and XS550.

Table 7-10  Equipment Information sending data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x47
Vendor_ID UINT32 4 Vendor Information Number
Dev_Type UINT16 2 Indicates the type of measurement module for the Sushi Sensor.

Temperature Measurement Module: 3
Pressure Measurement Module: 5

Dev_Rev UINT16 2 Parameter Revision for Sushi Sensor equipment information.

7.7	 Sensor Sending data
This section describes the sending data for each sensor type.

7.7.1	 XS770A Sending data
The XS770A Data_Type is shown in Table 7-11. For the sending data format to Sushi Sensor, 
refer to Table 7-1.

Table 7-11  XS770A Data_Type

Parameter Name Size (Byte) Description Sending Period
Data_Type 1 0x10 XS770A vibration (Z-Axis & Temperature)

0x11 XS770A vibration (XYZ-Axis & Temperature)
0x12 XS770A vibration (X-Axis)
0x13 XS770A vibration (Y-Axis)

Depending on the 
user’s settings
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7.7.1.1	 XS770A Vibration (Z-Axis & Temperature)
Table 7-12  XS770A vibration (Z-axis & temperature) data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x10
Data_Status UINT16 2 Shows the status of the measured value. 

All0: Good
Bit15: Acceleration error
Bit14: Velocity error
Bit13: Temperature error
Bit12: Acceleration overrange
Bit11: Velocity Overrange
Bit10: Temperature Overrange
Bit9: (Reserved)
Bit8: Simulation Mode
Bit0 to 7: (Reserved)

PV_Acceleration FLOAT16 2 Z-axis acceleration peak value (m/s2)
PV_Velocity FLOAT16 2 Z-axis velocity RMS value (mm/s)
PV_Temperature FLOAT16 2 Temperature measurement value (°C)

7.7.1.2	 XS770A Vibration (XYZ-Axis & Temperature)
Table 7-13  XS770A vibration (XYZ-axis & temperature) data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x11
Data_Status UINT16 2 Shows the status of the measured value. 

All0: Good
Bit15: Acceleration error
Bit14: Speed error
Bit13: Temperature error
Bit12: Acceleration overrange
Bit11: Speed Overrange
Bit10: Temperature Overrange
Bit9: (Reserved)
Bit8: Simulation Mode
Bit 0 to 7: (Reserved)

PV_Acceleration FLOAT16 2 XYZ composite axis acceleration peak value (m/s2)
PV_Velocity FLOAT16 2 XYZ compound axis velocity RMS value (mm/s)
PV_Temperature FLOAT16 2 Temperature measurement value (°C)

7.7.1.3	 XS770A Vibration (X-Axis) 
Table 7-14  XS770A vibration (X-axis) data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x12
Data_Status UINT16 2 Shows the status of the measured value. 

All0: Good
Bit15: Acceleration error
Bit14: Speed error
Bit13: (Reserved)
Bit12: Acceleration overrange
Bit11: Speed Overrange
Bit9 to 10: (Reserved)
Bit8: Simulation Mode
Bit 0 to 7: (Reserved)

PV_Acceleration FLOAT16 2 X-axis acceleration peak value (m/s2)
PV_Velocity FLOAT16 2 X-axis velocity RMS value (mm/s)
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7.7.1.4	 XS770A Vibration (Y-Axis)
Table 7-15  XS770A vibration (Y-axis) data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x13
Data_Status UINT16 2 Shows the status of the measured value.

All0: Good
Bit15: Acceleration error
Bit14: Speed error
Bit13: (Reserved)
Bit12: Acceleration overrange
Bit11: Speed overrange
Bit9 to 10: (Reserved)
Bit8: Simulation mode
Bit0 to 7: (Reserved)

PV_Acceleration FLOAT16 2 Y-axis acceleration peak value (m/s2)
PV_Velocity FLOAT16 2 Y-axis velocity RMS value (mm/s)

7.7.1.5	 XS770A Diagnostic Status
Table 7-16  XS770A Diagnostic Status data format

Bits Contents NAMUR Category
Bit31 (MSB) F: Failure status ―
Bit30 C: Function check status ―
Bit29 O: Out of specification status ―
Bit28 M: Maintenance required status ―
Bit27 (Reserved) F
Bit26 (Reserved) F
Bit25 Installation, calibration problem C
Bit24 Out of Service C
Bit23 Outside Sensor Limits O
Bit22 Environmental conditions out of device specification O
Bit21 Fault prediction: Maintenance required M
Bit20 Power is critical low: maintenance need short-term M
Bit19 Power is low: maintenance need mid-term M
Bit18 (Reserved) ―
Bit17 Simulation is active C
Bit16 - 1 (Reserved) ―
Bit0 Detail information available ―
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7.7.1.6	 XS770A Diagnostic Status Detail
Table 7-17  XS770A Diagnostic Status Detail data format

Bits Contents Diagnostic Status
Bit31 (MSB) Voltage is low Bit20
Bit30 Battery Left is low Bit19
Bit29 Temp High Bit22
Bit28 Temp Low Bit22
Bit27 Electrical Failure - RF Circuit Bit27
Bit26 Electrical Failure – NFC Bit27
Bit25 Electrical Failure – Vibration Sensor Bit26
Bit24 Electrical Failure – Temperature Sensor Bit26
Bit23 Sensor is not provisioned Bit25
Bit22 Sensor is not joined Bit25
Bit21 Sensor Over flow: Vibration Sensor Bit23
Bit20 Sensor Over flow: Temperature Sensor Bit23
Bit19 Memory Failure Bit27
Bit18 Out of Service (Reserved for future use) Bit24
Bit17 Simulation Mode Bit17
Bit16 OFF Mode Bit24
Bit15 – 0 (Reserved) ―

7.7.2	 XS530 Sending Data
The XS530 Data_Type is shown in Table 7-18. For the sending data format to Sushi Sensor, refer 
to Table 7-1 

Table 7-18  XS530 Data_Type

Parameter Name Size (Byte) Description Sending Period
Data_Type 1 0x30 Pressure value 

0x31 Temperature value 
It depends on the 
user’s settings.

7.7.2.1	 XS530 Pressure 
Table 7-19  XS530 pressure data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x30
Data_Status UINT16 2 Shows the status of the measured value.

All0: Good
Bit15: Pressure error 
Bit13 - 14: (Reserved)
Bit12: Pressure over range 
Bit9 - 11: (Reserved)
Bit8: Simulation Mode 
Bit0 - 7: (Reserved)

PV_Pressure FLOAT32 4 Pressure value (MPa)
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7.7.2.2	 XS530 Temperature 
Table 7-20  XS530 pressure data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x31
Data_Status UINT16 2 Shows the status of the measured value.

All0: Good
Bit15: Temperature error 
Bit13 - 14: (Reserved)
Bit12: Temperature Overrange 
Bit9 - 11: (Reserved)
Bit8: Simulation Mode 
Bit0 - 7: (Reserved)

PV_Temperature FLOAT32 4 Temperature value (°C)

7.7.2.3	 XS530 Diagnostic Status
Table 7-21  XS530 Diagnostic Status data format

Bits Contents NAMUR Category
Bit31 (MSB) F: Failure status ―
Bit30 C: Function check status ―
Bit29 O: Out of specification status ―
Bit28 M: Maintenance required status ―
Bit27 Faults in electronics F
Bit26 Faults in sensor or actuator element F
Bit25 (Reserved) ― 
Bit24 OFF Mode C
Bit23 Outside Sensor Limits O
Bit22 Environmental conditions out of device specification O
Bit21 Fault prediction: Maintenance required M
Bit20 (Reserved) ―
Bit19 Power is low: maintenance need mid-term M
Bit18 (Reserved) ―
Bit17 Simulation is active C
Bit16 -14 (Reserved) ―
Bit13 Network settings are not configured. C
Bit12 Sushi Sensor is unable to connect to gateway C
Bit11 – 0 (Reserved) ―
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7.7.2.4	 XS530 Diagnostic Status Detail
Table 7-22  XS530 Diagnostic Status Detail data format

Bits Contents Diagnostic Status
Bit31 (MSB) CPU failure Bit27
Bit30 Battery Left is low Bit19
Bit29 Ambient temperature is outside Specification High Limit Bit22
Bit28 Ambient temperature is outside Specification Low Limit Bit22
Bit27 – 26 (Reserved) ―
Bit25 RF Module Memory Failure Bit27
Bit24 Measurement Module Memory Failure Bit27
Bit23 Network Settings are not configured Bit13
Bit22 Sushi Sensor is unable to connect to Gateway Bit12
Bit21 Measurement Module is Not Connected Bit21
Bit20 Software is Not Found Bit21
Bit19 (Reserved) ―
Bit18 Diagnostics Status Simulate Mode Bit17
Bit17 Process Value Simulate Mode Bit17
Bit16 OFF Mode Bit24
Bit15 (Reserved) ―
Bit14 Measurement Module Hardware Failure Bit27
Bit13 Sensor Failure Bit27
Bit12 - 11 (Reserved) ―
Bit10 Pressure is Outside Specification Bit23
Bit9 - 5 (Reserved) ―
Bit4 Temperature is Outside Specification Bit23
Bit3 - 0 (Reserved) ―

7.7.3	 XS550 Sending Data
The XS550 Data_Type is shown in Table 7-23. For the sending data format to Sushi Sensor, refer 
to Table 7-1.

Table 7-23  XS550 Data_Type and sending period

Parameter Name Size (Byte) Description Sending Period
Data_Type 1 0x20 temperature value (Temperature 1) 

0x21 temperature value (Temperature 2)
It depends on the 
user’s setting. 

7.7.3.1	 XS550 Temperature
Table 7-24  XS550 pressure data format

Parameter Name Type Size (Byte) Description
Data_Type UINT8 1 0x20 or 0x21
Data_Status UINT16 2 Shows the status of the measured value. 

All0: Good
Bit15: Temperature error 
Bit13 - 14: (Reserved)
Bit12: Temperature Overrange 
Bit9 - 11: (Reserved)
Bit8: Simulation Mode 
Bit0 - 7: (Reserved)

PV_Temperature FLOAT32 4 Temperature value (°C)
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7.7.3.2	 XS550 Diagnostic Status
Table 7-25  XS550 Diagnostic Status data format

Bits Contents NAMUR Category
Bit31 (MSB) F: Failure status ―
Bit30 C: Function check status ―
Bit29 O: Out of specification status ―
Bit28 M: Maintenance required status ―
Bit27 Faults in electronics F
Bit26 Faults in sensor or actuator element F
Bit25 (Reserved) ―
Bit24 OFF Mode C
Bit23 Outside Sensor Limits O
Bit22 Environmental conditions out of device specification O
Bit21 Fault prediction: Maintenance required M
Bit20 (Reserved) ―
Bit19 Power is low: maintenance need mid-term M
Bit18 (Reserved) ―
Bit17 Simulation is active C
Bit16 - 14 (Reserved) ―
Bit13 Network settings are not configured C
Bit12 Sushi Sensor is unable to connect to gateway C
Bit11 - 0 (Reserved) ―

7.7.3.3	 XS550 Diagnostic Status Detail
Table 7-26  XS550 Diagnostic Status Detail data format

Bits Contents Diagnostic Status
Bit31 (MSB) CPU Failure Bit27
Bit30 Battery Left is low Bit19
Bit29 Ambient Temperature is Outside Specification High Limit Bit22
Bit28 Ambient Temperature is Outside Specification Low Limit Bit22
Bit27 - 26 (Reserved) ―
Bit25 RF Module Memory Failure Bit27
Bit24 Measurement Module Memory Failure Bit27
Bit23 Network Settings are not configured Bit13
Bit22 Sushi Sensor is unable to connect to Gateway Bit12
Bit21 Measurement Module is Not Connected Bit21
Bit20 Software is Not Found Bit21
Bit19 (Reserved) ―
Bit18 Diagnostics Status Simulate Mode Bit17
Bit17 Process Value Simulate Mode Bit17
Bit16 OFF Mode Bit24
Bit15 (Reserved) ―
Bit14 Measurement Module Hardware Failure Bit27
Bit13 Reference Junction Sensor Failure Bit27
Bit12 Reference Junction Temperature is Outside Specification Bit23
Bit11 Sensor 1 Failure Bit26
Bit10 Sensor1 Temperature is Outside Specification Bit23
Bit9 - 6 (Reserved) ―
Bit5 Sensor 2 Failure Bit26
Bit4 Sensor2 Temperature is Outside Specification Bit23
Bit3 - 0 (Reserved) ―
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8.	 Software License

8.1	 Use of programs from Third Parties
This product uses software libraries or other programs the rights of which are owned by third 
parties (the “Third Party’s Program”) including software based on an open source license(s).

n	 Third Party’s Program License
The following shows the license terms of the Third Party’s Program used in this product.

l	 LoRaWAN endpoint stack
--- Revised BSD License ---
Copyright (c) 2013, SEMTECH S.A.
All rights reserved.

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 the Semtech corporation 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 SEMTECH S.A. 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.
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l	 liblzg
Copyright (c) 2010-2018 Marcus Geelnard

This software is provided ‘as-is’, without any express or implied warranty. In no event will the 
authors be held liable for any damages arising from the use of this software. 

Permission is granted to anyone to use this software for any purpose, including commercial 
applications, and to alter it and redistribute it freely, subject to the following restrictions:

1.	 The origin of this software must not be misrepresented; you must not claim that you wrote 
the original software. If you use this software in a product, an acknowledgment in the 
product documentation would be appreciated but is not required. 

2.	 Altered source versions must be plainly marked as such, and must not be misrepresented 
as being the original software. 

3.	 This notice may not be removed or altered from any source distribution.

l	 Okhttp
Refer to Sushi Sensor App Terms and Conditions of Open Source Software.

l	 Gson
Refer to Sushi Sensor App Terms and Conditions of Open Source Software.

n	 Scope of Warranty and Responsibility
Yokogawa does not guarantee the operations of third party programs themselves in accordance 
with the above related provisions.

n	 Individual Information of the Open Source Software
For details on the module names and source codes of the open source software, contact your 
nearest Yokogawa dealer.
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8.2	 Sushi Sensor App Software License 
Agreement

Sushi Sensor App
Software License Agreement

IMPORTANT - PLEASE READ CAREFULLY BEFORE INSTALLING OR USING:
THIS SOFTWARE LICENSE AGREEMENT (“AGREEMENT”) IS A LEGALLY BINDING 
CONTRACT BETWEEN THE END USER (“LICENSEE”) AND YOKOGAWA ELECTRIC 
CORPORATION AND ITS DESIGNATED SUBSIDIARIES (COLLECTIVELY, “YOKOGAWA”) 
FOR LICENSEE TO INSTALL OR USE YOKOGAWA’S SUSHI SENSOR APP SOFTWARE 
PRODUCT. SUBJECT TO LICENSEE’S CONSENT TO THE TERMS AND CONDITIONS OF 
THIS AGREEMENT, LICENSEE MAY INSTALL THE SOFTWARE PRODUCT. IF LICENSEE 
DOES NOT AGREE, LICENCEE MAY NOT INSTALL NOR USE THE SOFTWARE PRODUCT.

1.	 Scope
1.1	 This Agreement applies to the Sushi Sensor App software products (the “Software 

Product”) of which Yokogawa or any of its licensors owns the intellectual property rights. 
1.2	 The Software Product includes, without limitation, computer programs, key codes 

(software license files), manuals and other associated documents, databases, fonts, input 
data, and any images, photographs, animations, video, voice, music, text, and applets 
(software linked to text and icons) embedded in the software.

1.3	 Unless otherwise provided by Yokogawa, this Agreement applies to the updates and 
upgrades of the Software Product.

2.	 Grant of License
2.1	 Subject to the terms and conditions of this Agreement, Yokogawa hereby grants to 

Licensee a non-exclusive and non-transferable right to use the Software Product on the 
terminal equipment recommended by Yokogawa (“Recommended Terminals”) as the 
tool for Licensee to use Yokogawa’s Sushi Sensor. Use of the Software Product shall be 
subject to the terms and conditions of General Specifications, instruction manuals and 
other associated documents in addition to this Agreement.

2.2	 Unless otherwise agreed or provided by Yokogawa in writing, the following acts are 
prohibited:
a)	 to reproduce the Software Product;
b)	 to sell, lease, distribute, transfer, pledge, sublicense, make available via the network 

or otherwise convey the Software or the license granted herein to any other person or 
entity;

c)	 to cause, permit or attempt to dump, disassemble, decompile, reverse-engineer, 
or otherwise translate or reproduce the Software Product into source code or other 
human readable format, or to revise or translate the Software Product into other 
language and change it to other formats than that in which Yokogawa provided;

d)	 to cause, permit or attempt to remove any copy protection used or provided in the 
Software Product;

e)	 to remove any copyright notice, trademark notice, logo or other proprietary notices or 
identification shown in the Software Product; or

f)	 to develop or have developed derivative software or other computer programs which 
are based on the Software Product unless otherwise permitted by Yokogawa in 
writing.
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2.3	 Any and all technology, algorithms, know-how and process contained in or applicable on 
the Software Product are the intellectual property or trade secret of Yokogawa or any of its 
licensors. Copyright, trademark and any other intellectual property rights in and ownership 
of the Software Product shall be retained by Yokogawa or any of its licensors and none of 
the rights will be transferred to Licensee hereunder.

2.4	 Licensee agrees to maintain the aforementioned intellectual property and trade secrets of 
Yokogawa or any of its licensors and key codes (software license files) in strict confidence, 
not to disclose it to any party other than Licensee’s employees, officers, directors or similar 
staff who have a legitimate need to know to use the Software Product and agreed in 
writing to abide by the obligations hereunder.

2.5	 Upon expiration or termination of this Agreement,  any copies of the Software Product 
retained in Recommended Terminals shall be deleted irretrievably. If Licensee disposes of 
Recommended Terminals in which the Software Product or its copy is stored, the contents 
shall be irretrievably deleted.

2.6	 The Software Product contains open source software (“OSS”), for which the special terms 
and conditions set forth in Appendix 1 shall take precedence over this Agreement.

3.	 Restrictions on use
3.1	 Unless otherwise agreed in writing between Licensee and Yokogawa, the Software 

Product is not intended, designed, produced or licensed for aircraft operation or control, 
ship navigation, or ground facility or device for support of the aforesaid operation or 
control, nor for planning, construction, maintenance or operation of any nuclear related 
facility.

3.2	 If the Software Product is used for the above mentioned purposes, neither Yokogawa nor 
Supplier assumes liability for any claim or damage arising from the said use and Licensee 
shall indemnify and hold Yokogawa, Supplier, their affiliates, subcontractors, officers, 
directors, employees and agents harmless from any liability or damage whatsoever, 
including any court costs and attorney’s fees, arising out of or related to the said use.

4.	 No Warranty 
4.1	 THE SOFTWARE PRODUCT SHALL BE PROVIDED TO LICENSEE ON AN “AS 

IS” BASIS. TO THE MAXIMUM EXTENT PERMITTED BY LAW, YOKOGAWA 
DISCLAIMS ALL WARRANTIES OF ANY KIND, EITHER EXPRESSED OR IMPLIED, 
INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY, 
SATISFACTORY QUALITY, FITNESS FOR A PARTICULAR PURPOSE AND 
NONINFRINGEMENT OF THIRD PARTY RIGHTS. YOKOGAWA DOES NOT WARRANT 
THAT THE FUNCTIONS CONTAINED IN THE SOFTWARE PRODUCT WILL MEET 
ANY REQUIREMENTS OR NEEDS LICENSEE MAY HAVE, THAT THE SOFTWARE 
PRODUCT WILL OPERATE ERROR FREE, OR IN AN UNINTERRUPTED FASHION, 
THAT ANY DEFECTS OR ERRORS IN THE SOFTWARE PRODUCT WILL BE 
CORRECTED, THAT THE SOFTWARE PRODUCT HAS NO INCONSISTENCY OR 
INTERFERENCE WITH OTHER SOFTWARE, THAT THE SOFTWARE PRODUCT 
OR THE RESULTS ARISING THEREFROM IS PRECISE, RELIABLE OR UP-TO-
DATE, THAT THE SOFTWARE PRODUCT IS COMPATIBLE WITH ANY PARTICULAR 
SOFTWARE REQUIRED TO RUN THE SOFTWARE PRODUCT, OR THAT THE 
SOFTWARE PRODUCT IS FREE OF VULNERABILITY TO INTRUSION OR ATTACK. 
SOME JURISDICTIONS DO NOT ALLOW THE WAIVER OR EXCLUSION OF IMPLIED 
WARRANTIES SO THEY MAY NOT APPLY TO LICENSEE.

4.2	 Notwithstanding the forgoing, the warranty for OSS shall apply to Clause 2.6.
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5.	 Limitation of Liability
EXCEPT TO THE EXTENT THAT LIABILITY MAY NOT LAWFULLY BE EXCLUDED , 
YOKOGAWA SHALL NOT BE LIABLE TO LICENSEE FOR ANY DAMAGE OR  LOSS, 
WHETHER DIRECT OR INDIRECT, INCLUDING BUT NOT LIMITED TO LOSS OF BUSINESS 
PROFITS, BUSINESS INTERRUPTION, LOSS OF MATERIALS OR PRODUCTS, LOSS OF 
PRODUCTION, LOSS OF CONTRACTS, LOSS OR DESTRUCTION OF DATA, LOSS OF 
AVAILABILITY AND THE LIKE, OR INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL 
OR EXEMPLARY DAMAGES, OR OTHER SIMILAR DAMAGES OF ANY KIND, ARISING OUT 
OF THE USE OR INABILITY TO USE OF THE SOFTWARE PRODUCT, OR ARISING OUT 
OF ITS GENERATED APPLICATIONS OR DATA, EVEN IF ADVISED OF THE POSSIBILITY 
OF SUCH DAMAGES, WHETHER BASED IN WARRANTY (EXPRESS OR IMPLIED), 
CONTRACT, STRICT LIABILITY, TORT (INCLUDING NEGLIGENCE), OR ANY OTHER LEGAL 
OR EQUITABLE GROUNDS

6.	 Assignment
Licensee shall not assign its rights or obligations under this Agreement without prior written 
consent of Yokogawa. If Licensee novates or assigns this Agreement and the Software Product 
with Yokogawa’s consent, Licensee shall transfer all copies and whole part of the Software 
Product to the assignee and shall delete any and all copy of the Software Product in possession 
irretrievably. This Agreement shall inure to the benefit of and shall be binding on the successors 
of the parties.

7.	 Export Control
Licensee agrees to comply with the export control and related laws, regulations and orders 
of Japan, the United States of America, and any other applicable countries and, if Licensee 
exports or re-exports the Software Product, to obtain export/import permit and take all necessary 
procedures under Licensee’s own responsibility and at Licensee’s own expense.

8.	 Withholding
Even after the license being granted under this Agreement, should there be any change in 
circumstances or environment of use which was not foreseen at the time of delivery and, 
in Yokogawa’s reasonable opinion, is not appropriate for using the Software Product, or if 
Yokogawa otherwise reasonably believes it is inappropriate for Licensee to continue using the 
Software Product, Yokogawa may suspend or withhold the license provided hereunder.

9.	 Termination
Yokogawa shall have the right to terminate this Agreement with immediate effect upon notice to 
Licensee, if Licensee breaches any of the terms and conditions hereof. Upon termination of this 
Agreement, Licensee shall promptly cease using the Software Product and, in accordance with 
sub-clause 2.5,  irretrievably delete all copies of the Software Product, certifying the same in 
writing. Clauses 2.4 and 2.5, 5 and 10 shall survive any termination of this Agreement.
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10.	 Governing Law; Dispute Resolution
This Agreement shall be governed by and construed in accordance with the laws of Japan. 
If Licensee is a Japanese individual or entity, all disputes, controversies or differences which 
may arise between the parties hereto, out of, in relation to or in connection with this Agreement 
(“Dispute”) shall be brought exclusively in the Tokyo District Court (The Main Court) in Japan. If 
Licensee is not a Japanese individual or entity, any Dispute shall be finally settled by arbitration 
in Tokyo, Japan in accordance with the Commercial Arbitration Rules of the Japan Commercial 
Arbitration Association. All proceedings in arbitration shall be conducted in the English language, 
unless otherwise agreed. The award of arbitration shall be final and binding upon both parties, 
however, each party may make an application to any court having jurisdiction for judgment to be 
entered on the award and/or for enforcement of the award.

11.	 Miscellaneous
11.1	If any part of this Agreement is found void or unenforceable, it shall not affect the validity 

of the balance of the Agreement, which shall remain valid and enforceable according 
to its terms and conditions. The parties hereby agree to attempt to substitute for such 
invalid or unenforceable provision a valid or enforceable provision that achieves to the 
greatest extent possible the economic, legal and commercial objectives of the invalid or 
unenforceable provision.

11.2	Failure by either party to insist on performance of this Agreement or to exercise a right 
does not prevent such party from doing so at a later time, either in relation to that default or 
any subsequent default.
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Appendix 1
Sushi Sensor App

Terms and Conditions of Open Source Software

1.	 Open Source Software License
The Software Product uses or contains software licensed or distributed under any of the 
following licenses (“Open Source Software”). Notwithstanding anything to the contrary 
stated in the Sushi Sensor App Software License Agreement, installation or use of Open 
Source Software shall be subject to the following license terms and this Terms and 
Conditions of Open Source Software, which shall prevail over the Sushi Sensor App 
Software License Agreement. Some of Open Source Software may, in its accompanying 
files, specify different version of the license terms and/or additional terms, which, if any, 
shall take precedence over the following license terms:

•	 Okhttp (http://www.apache.org/licenses/LICENSE-2.0)

•	 Gson (http://www.apache.org/licenses/LICENSE-2.0)

The text of the above license terms may be provided below and available in the relevant 
websites.

2.	 Limited Warranty
Each Open Source Software shall be provided on an “AS IS” basis without warranty of 
any kind whether expressed or implied, including without limitation, any warranties of 
merchantability or fitness for a particular purpose, non-infringement of third party rights 
(including, but not limited to patent, copyright, trade secret).

3.	 Limitation of Liability
IN ADDITION TO AND WITHOUT LIMITING THE GENERALITY OF THE LIMITATION 
OF LIABILITY PROVISIONS SET FORTH IN OPEN SOURCE SOFTWARE LICENSES 
OR SUSHI SENSOR APP SOFTWARE LICENSE AGREEMENT, UNLESS OTHERWISE 
REQUIRED BY APPLICABLE LAW, IN NO EVENT SHALL YOKOGAWA  AND 
SUPPLIERS BE LIABLE, IN RELATION TO OPEN SOURCE SOFTWARE, FOR ANY 
CLAIM, LOSS OR DAMAGE BASED UPON OR RELATED TO, A THIRDPARTY CLAIM, 
ACTUAL OR ALLEGED INFRINGEMENT, MALFUNCTIONS OR LOSS OF DATA, OR 
ANY DIRECT, INDIRECT, INCIDENTAL, CONSEQUENTIAL, SPECIAL, EXEMPLARY 
OR PUNITIVE DAMAGES, WHETHER ARISING IN TORT, CONTRACT, OR 
OTHERWISE, EVEN IF YOKOGAWA, ITS AFFILIATES OR SUPPLIERS HAVE BEEN 
ADVISED OF THE POSSIBILITY OF SUCH CLAIMS OR DAMAGES.
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=================================================

■	 Okhttp

Okhttp is released under the Apache 2.0 license.
Copyright 2016 Square, Inc.

Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/ 

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION 

1. Definitions.

“License” shall mean the terms and conditions for use, reproduction, and distribution as defined 
by Sections 1 through 9 of this document. 

“Licensor” shall mean the copyright owner or entity authorized by the copyright owner that is 
granting the License. 

“Legal Entity” shall mean the union of the acting entity and all other entities that control, are 
controlled by, or are under common control with that entity. For the purposes of this definition, 
“control” means (i) the power, direct or indirect, to cause the direction or management of such 
entity, whether by contract or otherwise, or (ii) ownership of fifty percent (50%) or more of the 
outstanding shares, or (iii) beneficial ownership of such entity. 

“You” (or “Your”) shall mean an individual or Legal Entity exercising permissions granted by this 
License. 

“Source” form shall mean the preferred form for making modifications, including but not limited to 
software source code, documentation source, and configuration files. 

“Object” form shall mean any form resulting from mechanical transformation or translation of a 
Source form, including but not limited to compiled object code, generated documentation, and 
conversions to other media types. 

“Work” shall mean the work of authorship, whether in Source or Object form, made available 
under the License, as indicated by a copyright notice that is included in or attached to the work 
(an example is provided in the Appendix below). 

“Derivative Works” shall mean any work, whether in Source or Object form, that is based on (or 
derived from) the Work and for which the editorial revisions, annotations, elaborations, or other 
modifications represent, as a whole, an original work of authorship. For the purposes of this 
License, Derivative Works shall not include works that remain separable from, or merely link (or 
bind by name) to the interfaces of, the Work and Derivative Works thereof. 
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“Contribution” shall mean any work of authorship, including the original version of the Work 
and any modifications or additions to that Work or Derivative Works thereof, that is intentionally 
submitted to Licensor for inclusion in the Work by the copyright owner or by an individual or Legal 
Entity authorized to submit on behalf of the copyright owner. For the purposes of this definition, 
“submitted” means any form of electronic, verbal, or written communication sent to the Licensor 
or its representatives, including but not limited to communication on electronic mailing lists, 
source code control systems, and issue tracking systems that are managed by, or on behalf of, 
the Licensor for the purpose of discussing and improving the Work, but excluding communication 
that is conspicuously marked or otherwise designated in writing by the copyright owner as “Not a 
Contribution.” 

“Contributor” shall mean Licensor and any individual or Legal Entity on behalf of whom a 
Contribution has been received by Licensor and subsequently incorporated within the Work. 

2. Grant of Copyright License. Subject to the terms and conditions of this License, each 
Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-free, 
irrevocable copyright license to reproduce, prepare Derivative Works of, publicly display, publicly 
perform, sublicense, and distribute the Work and such Derivative Works in Source or Object 
form. 

3. Grant of Patent License. Subject to the terms and conditions of this License, each Contributor 
hereby grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-free, irrevocable 
(except as stated in this section) patent license to make, have made, use, offer to sell, sell, 
import, and otherwise transfer the Work, where such license applies only to those patent claims 
licensable by such Contributor that are necessarily infringed by their Contribution(s) alone or by 
combination of their Contribution(s) with the Work to which such Contribution(s) was submitted. 
If You institute patent litigation against any entity (including a cross-claim or counterclaim in a 
lawsuit) alleging that the Work or a Contribution incorporated within the Work constitutes direct or 
contributory patent infringement, then any patent licenses granted to You under this License for 
that Work shall terminate as of the date such litigation is filed. 

4. Redistribution. You may reproduce and distribute copies of the Work or Derivative Works 
thereof in any medium, with or without modifications, and in Source or Object form, provided that 
You meet the following conditions: 

You must give any other recipients of the Work or Derivative Works a copy of this License; and 

You must cause any modified files to carry prominent notices stating that You changed the files; 
and 

You must retain, in the Source form of any Derivative Works that You distribute, all copyright, 
patent, trademark, and attribution notices from the Source form of the Work, excluding those 
notices that do not pertain to any part of the Derivative Works; and 

If the Work includes a “NOTICE” text file as part of its distribution, then any Derivative Works 
that You distribute must include a readable copy of the attribution notices contained within such 
NOTICE file, excluding those notices that do not pertain to any part of the Derivative Works, in 
at least one of the following places: within a NOTICE text file distributed as part of the Derivative 
Works; within the Source form or documentation, if provided along with the Derivative Works; 
or, within a display generated by the Derivative Works, if and wherever such third-party notices 
normally appear. The contents of the NOTICE file are for informational purposes only and do not 
modify the License. You may add Your own attribution notices within Derivative Works that You 
distribute, alongside or as an addendum to the NOTICE text from the Work, provided that such 
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additional attribution notices cannot be construed as modifying the License. 
You may add Your own copyright statement to Your modifications and may provide additional or 
different license terms and conditions for use, reproduction, or distribution of Your modifications, 
or for any such Derivative Works as a whole, provided Your use, reproduction, and distribution of 
the Work otherwise complies with the conditions stated in this License. 

5. Submission of Contributions. Unless You explicitly state otherwise, any Contribution 
intentionally submitted for inclusion in the Work by You to the Licensor shall be under the terms 
and conditions of this License, without any additional terms or conditions. Notwithstanding the 
above, nothing herein shall supersede or modify the terms of any separate license agreement 
you may have executed with Licensor regarding such Contributions. 

6. Trademarks. This License does not grant permission to use the trade names, trademarks, 
service marks, or product names of the Licensor, except as required for reasonable and 
customary use in describing the origin of the Work and reproducing the content of the NOTICE 
file. 

7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, Licensor 
provides the Work (and each Contributor provides its Contributions) on an “AS IS” BASIS, 
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied, 
including, without limitation, any warranties or conditions of TITLE, NON-INFRINGEMENT, 
MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE. You are solely responsible 
for determining the appropriateness of using or redistributing the Work and assume any risks 
associated with Your exercise of permissions under this License. 

8. Limitation of Liability. In no event and under no legal theory, whether in tort (including 
negligence), contract, or otherwise, unless required by applicable law (such as deliberate and 
grossly negligent acts) or agreed to in writing, shall any Contributor be liable to You for damages, 
including any direct, indirect, special, incidental, or consequential damages of any character 
arising as a result of this License or out of the use or inability to use the Work (including but not 
limited to damages for loss of goodwill, work stoppage, computer failure or malfunction, or any 
and all other commercial damages or losses), even if such Contributor has been advised of the 
possibility of such damages. 

9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative Works 
thereof, You may choose to offer, and charge a fee for, acceptance of support, warranty, 
indemnity, or other liability obligations and/or rights consistent with this License. However, in 
accepting such obligations, You may act only on Your own behalf and on Your sole responsibility, 
not on behalf of any other Contributor, and only if You agree to indemnify, defend, and hold each 
Contributor harmless for any liability incurred by, or claims asserted against, such Contributor by 
reason of your accepting any such warranty or additional liability. 

END OF TERMS AND CONDITIONS

Licensed under the Apache License, Version 2.0 (the “License”);
you may not use this file except in compliance with the License.
You may obtain a copy of the License at                                                                           

http://www.apache.org/licenses/LICENSE-2.0
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Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an “AS IS” BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

■	 Gson

Gson is released under the Apache 2.0 license.
Copyright 2008 Google Inc.

Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/ 

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION 

1. Definitions.

“License” shall mean the terms and conditions for use, reproduction, and distribution as defined 
by Sections 1 through 9 of this document. 

“Licensor” shall mean the copyright owner or entity authorized by the copyright owner that is 
granting the License. 

“Legal Entity” shall mean the union of the acting entity and all other entities that control, are 
controlled by, or are under common control with that entity. For the purposes of this definition, 
“control” means (i) the power, direct or indirect, to cause the direction or management of such 
entity, whether by contract or otherwise, or (ii) ownership of fifty percent (50%) or more of the 
outstanding shares, or (iii) beneficial ownership of such entity. 

“You” (or “Your”) shall mean an individual or Legal Entity exercising permissions granted by this 
License. 

“Source” form shall mean the preferred form for making modifications, including but not limited to 
software source code, documentation source, and configuration files. 

“Object” form shall mean any form resulting from mechanical transformation or translation of a 
Source form, including but not limited to compiled object code, generated documentation, and 
conversions to other media types. 

“Work” shall mean the work of authorship, whether in Source or Object form, made available 
under the License, as indicated by a copyright notice that is included in or attached to the work 
(an example is provided in the Appendix below). 
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“Derivative Works” shall mean any work, whether in Source or Object form, that is based on (or 
derived from) the Work and for which the editorial revisions, annotations, elaborations, or other 
modifications represent, as a whole, an original work of authorship. For the purposes of this 
License, Derivative Works shall not include works that remain separable from, or merely link (or 
bind by name) to the interfaces of, the Work and Derivative Works thereof. 

“Contribution” shall mean any work of authorship, including the original version of the Work 
and any modifications or additions to that Work or Derivative Works thereof, that is intentionally 
submitted to Licensor for inclusion in the Work by the copyright owner or by an individual or Legal 
Entity authorized to submit on behalf of the copyright owner. For the purposes of this definition, 
“submitted” means any form of electronic, verbal, or written communication sent to the Licensor 
or its representatives, including but not limited to communication on electronic mailing lists, 
source code control systems, and issue tracking systems that are managed by, or on behalf of, 
the Licensor for the purpose of discussing and improving the Work, but excluding communication 
that is conspicuously marked or otherwise designated in writing by the copyright owner as “Not a 
Contribution.” 

“Contributor” shall mean Licensor and any individual or Legal Entity on behalf of whom a 
Contribution has been received by Licensor and subsequently incorporated within the Work. 

2. Grant of Copyright License. Subject to the terms and conditions of this License, each 
Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-free, 
irrevocable copyright license to reproduce, prepare Derivative Works of, publicly display, publicly 
perform, sublicense, and distribute the Work and such Derivative Works in Source or Object 
form. 

3. Grant of Patent License. Subject to the terms and conditions of this License, each Contributor 
hereby grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-free, irrevocable 
(except as stated in this section) patent license to make, have made, use, offer to sell, sell, 
import, and otherwise transfer the Work, where such license applies only to those patent claims 
licensable by such Contributor that are necessarily infringed by their Contribution(s) alone or by 
combination of their Contribution(s) with the Work to which such Contribution(s) was submitted. 
If You institute patent litigation against any entity (including a cross-claim or counterclaim in a 
lawsuit) alleging that the Work or a Contribution incorporated within the Work constitutes direct or 
contributory patent infringement, then any patent licenses granted to You under this License for 
that Work shall terminate as of the date such litigation is filed. 

4. Redistribution. You may reproduce and distribute copies of the Work or Derivative Works 
thereof in any medium, with or without modifications, and in Source or Object form, provided that 
You meet the following conditions: 

You must give any other recipients of the Work or Derivative Works a copy of this License; and 

You must cause any modified files to carry prominent notices stating that You changed the files; 
and 

You must retain, in the Source form of any Derivative Works that You distribute, all copyright, 
patent, trademark, and attribution notices from the Source form of the Work, excluding those 
notices that do not pertain to any part of the Derivative Works; and 
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If the Work includes a “NOTICE” text file as part of its distribution, then any Derivative Works 
that You distribute must include a readable copy of the attribution notices contained within such 
NOTICE file, excluding those notices that do not pertain to any part of the Derivative Works, in 
at least one of the following places: within a NOTICE text file distributed as part of the Derivative 
Works; within the Source form or documentation, if provided along with the Derivative Works; 
or, within a display generated by the Derivative Works, if and wherever such third-party notices 
normally appear. The contents of the NOTICE file are for informational purposes only and do not 
modify the License. You may add Your own attribution notices within Derivative Works that You 
distribute, alongside or as an addendum to the NOTICE text from the Work, provided that such 
additional attribution notices cannot be construed as modifying the License. 
You may add Your own copyright statement to Your modifications and may provide additional or 
different license terms and conditions for use, reproduction, or distribution of Your modifications, 
or for any such Derivative Works as a whole, provided Your use, reproduction, and distribution of 
the Work otherwise complies with the conditions stated in this License. 

5. Submission of Contributions. Unless You explicitly state otherwise, any Contribution 
intentionally submitted for inclusion in the Work by You to the Licensor shall be under the terms 
and conditions of this License, without any additional terms or conditions. Notwithstanding the 
above, nothing herein shall supersede or modify the terms of any separate license agreement 
you may have executed with Licensor regarding such Contributions. 

6. Trademarks. This License does not grant permission to use the trade names, trademarks, 
service marks, or product names of the Licensor, except as required for reasonable and 
customary use in describing the origin of the Work and reproducing the content of the NOTICE 
file. 

7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, Licensor 
provides the Work (and each Contributor provides its Contributions) on an “AS IS” BASIS, 
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied, 
including, without limitation, any warranties or conditions of TITLE, NON-INFRINGEMENT, 
MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE. You are solely responsible 
for determining the appropriateness of using or redistributing the Work and assume any risks 
associated with Your exercise of permissions under this License. 

8. Limitation of Liability. In no event and under no legal theory, whether in tort (including 
negligence), contract, or otherwise, unless required by applicable law (such as deliberate and 
grossly negligent acts) or agreed to in writing, shall any Contributor be liable to You for damages, 
including any direct, indirect, special, incidental, or consequential damages of any character 
arising as a result of this License or out of the use or inability to use the Work (including but not 
limited to damages for loss of goodwill, work stoppage, computer failure or malfunction, or any 
and all other commercial damages or losses), even if such Contributor has been advised of the 
possibility of such damages. 

9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative Works 
thereof, You may choose to offer, and charge a fee for, acceptance of support, warranty, 
indemnity, or other liability obligations and/or rights consistent with this License. However, in 
accepting such obligations, You may act only on Your own behalf and on Your sole responsibility, 
not on behalf of any other Contributor, and only if You agree to indemnify, defend, and hold each 
Contributor harmless for any liability incurred by, or claims asserted against, such Contributor by 
reason of your accepting any such warranty or additional liability. 

END OF TERMS AND CONDITIONS
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Licensed under the Apache License, Version 2.0 (the “License”);
you may not use this file except in compliance with the License.
You may obtain a copy of the License at                                                                           

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an “AS IS” BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

(End)
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