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Fast optical DO sensor for integration

RINKO FT
(Model name: ARO-FT, AROD-FT)

User’s Manual

q

For safe use

1. Use after thoroughly reading this manual.
2. Improper use can lead to accidents.
3. Safely keep this manual in order not to lose it.

@) JFE Advantech Co, Ltd.

JFE



Introduction

® RINKO FT (model name: ARO-FT, AROD-FT) is a small, fast-response, and high-precision sensor for
measurements of water temperature and dissolved oxygen (DO).
® The communication method can be selected from UART (3.3V logic) and RS-232C according to the float
specifications.
Possible to attach/detach the main unit without changing the float inner pressure for calibration/inspection.
Span/zero calibration is possible by the calibration kit (optional).
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Terminology

1 Terminology and Part Names

Term

Description

Instrument

Refers to RINKO FT (ARO-FT/AROD-FT).

Physical quantity

Refers to values, such as water temperature and DO, calculated from the AD

value with calibration coefficients.

Standard type ] )
Refers to RINKO FT with standard mounting attachment.
(ARO-FT)
Cable type ]
Refers to RINKO FT with LEMO connector.
(ARO-FT)
MCBH type .
Refers to RINKO FT with MCBH connector for deep sea (6700 m).
(AROD-FT)




1.2 Part names

Lock-nut

Oxygen detection film

Insulation screw

Main Unit Standard mounting attachment

Temperature sensor

Figure 1.1 Standard type (ARO-FT)

Locking sleeve

s

LEMO connector

Figure 1.2 Cable type (ARO-FT)

MCBH connector

Figure 1.3 MCBH type (AROD-FT)



2 Package Contents

2.1 ARO-FT

(1) Basic Package

No. Items QTY.
1 | ARO-FT main unit fff“?ﬁ 1
2 Protection cap @ 1
ay

Standard mounting attachment }:_ﬁ

3 or : 1
3m cable with LEMO connector and pigtail end

4 User’s Manual (this manual) : 1

5 Calibration certificate 1

Note: the above list indicates the basic package. The content may differ depending on the order.

(2) Optional parts

No. Items QTY.
1 Cable with LEMO connector and USB converter 1
2 Application CD 1
3 Bubbling kit ug 1
4 | Mini-USB cable 7 1




2.2 AROD-FT

(1) Basic Package

No. Items QTY.
1 AROD-FT main unit 1
2 Protection cap 1
3 Dummy cap 1
4 User’s Manual (this manual) . 1
5 Calibration certificate 1

Note: The above list indicates the basic package. The content may differ depending on the order.

(2) Optional parts

No. Items QTY.
1 Cable with MCIL and D-sub 9 pin connectors 1
2 Application CD 1
L a
3 Bubbling kit S5 1




3 Safety Warning

Make Sure to Read This before Use

Indicate[s] a hazardous situation which, if not avoided, will result in
ADanger death or serious injury. The signal word "DANGER" is to be limited to

the most extreme situations.

. Indicate[s] a hazardous situation which, if not avoided, could result in
AWarnlng

death or serious injury.

. Indicate[s] a hazardous situation which, if not avoided, could result in
ACautl on

minor or moderate injury.

0 Indicates general precautions.

@ Indicates supplements to control method and convenient functions.

ADanger

® Ensure safety for operations on water or ships.

AWarning

® Do not damage the cables.

® Do not modify.

® Do not use it with a power supply beyond the rated values.

® Do not disassemble.

It can cause fire or electrocution.

@ Do not directly look at the excitation light for a long time.

It can damage the eyes.




ACaution

Do not apply strong force or impact on the sensor.

It can lead to damage, which may cause injury and seepage of water into the instrument.

Do not hang by holding only the lead wire.

It can lead to a broken wire or damaged instrument.

Make sure to insert the connector completely up to its base.

It may cause seeping of water into the instrument.

Do not leave the instrument in a place with high temperature (e.g. under direct sunlight)
for a long time.
It can accelerate the degradation of the oxygen detection film.

When attaching, make sure to tighten the screw all the way.
Loosely attached screws can compromise the water-proof property and may cause seeping of

water into the instrument.




4 Precautions for Usage

4.1 Use of instrument

@)

)

®3)
(4)

(5)

(6)
(")
(8)
©9)

This is a group 1, class B product according to EN 55011 (CISPR 11). This means that this product does
not generate and/or use intentionally radio-frequency energy, in the form of electromagnetic radiation,
inductive and/or capacitive coupling, for the treatment of material or inspection / analysis purpose and
that it is suitable for use in domestic establishments and in establishments directly connected to a low
voltage power supply network which supplies buildings used for domestic purposes.

This instrument is designed for residential and commercial environment. Not permitted to use for
industrial environment.

After every use, clean with fresh water, remove moisture with a soft cloth, and store securely.

Please do not touch the temperature sensor directly. It may damage the sensor. Static electricity may
damage the parts used for this instrument. Take countermeasures to prevent damage from static
electricity during maintenance and others since it may damage the instrument.

The oxygen detection film is highly delicate and requires handling with care. Significant damage causes
inaccurate data and requires a replacement of the oxygen detection film.

When not in use, place the protection cap and turn off the power supply.

Do not drop the instrument or apply impact.

Before touching the instrument, release static electricity by touching a metal.

As storage location, avoid places with temperature above 40 °C, high humidity, or high amount of dust.

(10) If the instrument was not used for a long time, inspect each part before connecting to the power supply.

(11) When using the instrument in water, it is recommended to use it at 30 °C or below. When it is used in

water at 30 °C or above, the tracking for correction of temperature change can slow down, requiring

more time to resume to the normal value.

(12) The insulation screw is for preventing electrolytic corrosion due to contacts between different metals.

(13) Use cables included with the instrument or specified cables only, and follow the use method specified in

the manual when deploying the instrument. Using this instrument in any way not described in this
manual may reduce the effectiveness of the instrument’s protective functions. In case of replacing any
parts and/or consumables, please make sure to use those specified by our company. Please feel free to

contact us with any questions.

Cable list for ARO-FT

No. | Interface Max. Cable Length, Shielding | Cable classification
1 DC Input/RS-232C port 3m, shielded Signal and DC Power Line
2 DC Input/RS-232C/UART port | 1m, Un-shielded Signal and DC Power Line

Cable list for AROD-FT

No. | Interface Max. Cable Length, Shielding | Cable classification

1 DC Input/RS-232C port 1.5m, Un-shielded Signal and DC Power Line




4.2 Software

(1) It is prohibited to copy or reproduce part or whole of the software without JFE Advantech’s written
approval.

(2) The content and specifications may change without notice.

(3) We try our utmost to comprehensive content, but please contact JFE Advantech for any suspicion or
suggestions.

(4) In this user’s manual, Microsoft® Windows® 7, Windows 8, Windows 8.1 are used for demonstrations.
Computer’s control display or method may be different depending on the environment used.
® Windows® official name is Microsoft® Windows® Operating System.
® Microsoft® Windows®, Windows vista / 7 / 8 / 8.1 / 10 , .NET Framework are registered

trademarks of Microsoft Corporation in the United States and other countries.

4.3 Disposal

When disposing of this product, ensure to abide by law and regulations.



5 Method for Connection

5.1 Wiring

5.1.1 Standard type (ARO-FT)
The wire color varies depending on the communication method, UART (3.3V logic) or RS-232C. Make
the connection after checking the communication method.
(RX and TX are from the instrument side.)

Color UART (3.3 V logic) RS-232C
Red Power input (6 - 26 VDC)

T 1 Note (°): FG (Frame Ground) to protect the
Green FG () instrument from noises coming from the
Yellow N.C. () RX outside, which will be connected to the frame

: - of the platform. It could also be connected to
White N.C. () X GND izf necessary.
Blue RX (%) N.C. () Note (°): Do not connect wires to N.C. ports.
It can damage the instrument.
Grey X N.C. (% Note (°): 100 kQ pull-down

5.1.2 Cable type (ARO-FT)
The Cable type is only for RS-232C communication.
(RX and TX are from the instrument side.)

Green RS-232C
Red Power input (6 - 26 VDC)

Green FG () Note (*): FG (Frame Ground) to protect the instrument
Yellow RX from noises coming from the outside, which will be

connected to the frame of the platform. It could also
White X be connected to GND if necessary.

5.1.3 MCBH type (AROD-FT)
The MCBH type is only for RS-232C communication.
(RX and TX are from the instrument side.)

Pin No. RS-232C
N.C. (H
RX
X
N.C. (H
FG ()
N.C. (H
GND

8 Power input (6 - 26 VDC)

Note (*): Do not connect wires to N.C. ports. It can damage the instrument.
Note (%): FG (Frame Ground) to protect the instrument from noises coming from the outside, which
will be connected to the frame of the platform. It could also be connected to GND if necessary.

~N{ojlo|b~|jlOWIN|PE
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5.2 Attaching and detaching the attachment/connectors

5.2.1 Standard type (ARO-FT)

(1) How to attach

Insert the connector into the main unit until two black
O-rings are completely hidden. Hold it in while going to
the next step.

Attach a half of the two lock-nuts, while pushing the connector and the main unit towards to each
other. When you do so, make sure that the red O-ring is squashed (almost invisible) by the connector

and the main unit.

Red O-ring is completely exposed.

While holding them together, place two lock-nuts and
temporary fix the position by using two hex-bolts
(M3x10) just enough to combine two lock-nuts into

one. Screw the Lock-nut tightly onto the main unit to

the point you cannot turn it any more. Then, tighten the

two hex bolts completely.
—><— Gap: approx. 0.5 mm Pty

Make sure that the O-rings are free of dust.
f ® [nsert slowly so as not to warp or pinch the O-rings.
Before use, check if the connector is inserted to the point you cannot turn it any more.

Incomplete insertion can cause damage to the instrument due to the seepage of water.

(2) How to detach
Pulling out the hex bolts disassembles the lock-nuts, then you will be able to detach.
Before attaching again, apply adequate amount of grease on the O-rings.

& ® When detaching, hold the metal part and pull it out. Pulling only the cable can break it.

1



5.2.2 Cable type (ARO-FT)

(1) How to attach

Insert the connector into the main unit until two black
O-rings are completely hidden. Hold it in while going to

the next step.

Tighten the locking sleeve up to its base while pushing the

connector against the main unit (see below).

Check if the screw thread is completely hidden.

NG

Thread is completely hidden. Thread is visible.

Make sure that the O-rings are free of dust.
f ® [nsert slowly so as not to warp or pinch the O-rings.

Before use, check if the connector is inserted up to its base. Incomplete insertion can

cause damage to the instrument due to the seepage of water.

(2) How to detach
It can be pulled out by loosening the locking sleeve.

Before attaching again, apply adequate amount of grease on the O-rings.

A ® When detaching, hold the metal part and pull it out. Pulling only the cable can break it.

12



5.2.3 MCBH type (AROD-FT)

(1) How to attach

Insert the connector into the main unit until

there is no gap between.

Tighten the locking sleeve up to its base while

pushing the connector into the main unit.

f ® Before use, check if the connector is inserted up to its base. Incomplete insertion can

cause damage to the equipment.

(2) How to detach
It can be pulled out by loosening the locking sleeve.

Before attaching again, apply adequate amount of grease on the O-rings.

A ® When detaching, hold the connector and pull it out. Pulling only the cable can break it.

13



6 Maintenance and Inspection

6.1 Before use

(1) Check that the sensor surface is free of any foreign object.
(2) Check that there is no loose or damaged connector or screw.
(3) Span/zero calibration is recommended before use.

(4) Make sure to remove the protection cap before use.

6.2 Maintenance after use

(1) After use, clean well with fresh water. If something cannot be removed by water, gently remove it with a

soft cloth. Rubbing it hard can damage the oxygen detection film.
(2) After water cleaning, remove the moisture either by an air blower or by wiping with a soft cloth.

(3) Check if there is no scratch or damage on the sensor.

6.3 Storage

(1) For storing, avoid places with high temperature, high humidity, or direct sunlight.
(2) Place the sensor protection cap when storing in order to protect the sensor and prevent degradation.
(3) Avoid places with temperature higher than 40 °C as it can cause output error or degradation of the

oxygen detection film.

14



7 Span/zero Calibration (optional) J

Span/zero calibration is available using the calibration Kit (option).

7.1 Installation of software

Install the RINKO FT calibration software, FT-Calib, on your PC.

(1) Insert the attached CD into the CD-ROM drive of the computer.

(2) Installation starts automatically, go to (5). If it does not start, go to (3).

(3) Open [Computer] from the start menu, and select the drive with the CD-ROM.

(4) Double-click “setup.exe”.

(5) Screens are displayed in the following order. Follow the guidance to install the software.

After the installation is completed, the “FT-Calib” icon appears on the desktop and in the start menu [All
Programs > JFE Advantech > FT-Calib].

FT-Calib - InstallShield Wizard #5 FT-Calib - InstallShield Wizard X
Preparing to Tnstall... @ Welcome to the Installshield Wizard for
FT-Calib
FT-Calib Sety the Installshield Wizard, which wil Advan!
al> SEnp I8 preparng e e e, e g JFE Advantech Co, Ltd. The InstallShield(R) Wizard will install FT-Calib on your

guide you through the program setup process. Flease wait.
computer. To continue, dick Mext.

Extracting: FT-Calib.msi

I
! WARNING: This program is protected by copyright law and
international treaties.
<Back Cance
(1) Preparing to install (2) [Next >]
5 FT-Calib - InstallShield Wizard x # FT-Calib - InstallShield Wizard — X

Ready to Install the Program Uninstalling FT-Calib
@ JFE Advantech Co, Ltd. @ JFE Advantech Co, Ltd.
The wizard is ready to begin installation. arE T The program features you selected are being uninstalled. e —

Flease wait while the InstallShield Wizard uninstalls FT-Calib. This may take

If you want to review or change any of your installation settings, dick Back. Click Cancel to
several minutes.

exit the wizard.

Current Settings: Status:
Setup Type:
Typical |

Destination Folder:
C:¥Program Files (x86)¥IFE Advantech¥FT-Calib¥

User Information:

Name:
Company:
InstallShield Installshield
<Back Cancel <Back Next =
(3) Start installation by clicking [Install]. (4) Installing

15



#5 FT-Calib - InstallShield Wizard

Click Finish to exit the wizard.

[ Launch the program

InstaliShield Wizard Completed

g AFE Acvamtach Ca., Ltd The InstallShield Wizard has successfully installed FT-Calib.

| <gak [ Enn

]| cancd |

(5) Complete the installation by clicking [Finish].

“FT-Calib” icon

abnormal.

@ If the OS is Windows Vista or later, User Account Control (UAC) dialog may be
displayed during installation for security.

® |f UAC dialog appears, select [Yes] to continue the installation.

® UAC dialog might not appear depending on the computer setup, but this is not

FT-Calib

Verified publisher: JFE Advantech Co. Ltd.
File origin: Hard drive on this computer

Show more details

16




7.2 Installation of driver

(1) The screen below will be displayed if the interface is connected to the computer.

Click here for status.

‘ m Installing device driver software % *

(2) The driver needs to be installed if it displays the screen below. Follow the steps below.

Following procedures are not necessary if the driver is properly installed.

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

(3) Open [Control Panel] from start menu and click [Hardware and Sound].

© ~ 4 [+ Control Panel v| & | Search Control Panel »

File Edit View Tools Help

Adjust your computer’s settings Viewby: Category ™
iy  Systemand Security User Accounts

Review your computer's status ) Change sccount type

Save backup copies of your files with File

History

Appearance and Personalization
Find and fix problems

Change the theme
Change desktop background
Adjust screen resolution

! o

. Network and Internet '
M View network status and tesks
S&2.,  Choose homegroup and sharing options Clock, Language, and Region
/ Hardware and Sound 8 Add a language

- Change input methods
§' View devices and printers
Add a device Change date, time, or number formats

Adjust commonly used mobility settings

Ease of Access
Let Windows suggest settings

Programs ndow :
‘@il ninstall 2 program Optimize visual display

Get programs

(4) Click [Device Manager].

© v 4 0 » Control Panel » Hardware and Sound v ¢ Search Control Panel »

Fille Edit View ZIools Help

Control Panel Home . .
/ Devices and Printers

System and Security Add a device | Advanced printer setup | Mouse

Change Windows To G startup options

Network and Internet

* Hardware and Sound AutoPlay
Change defaut settings for media or devices | Play CDs or other media automatically
Programs
User Accounts Sound

Adjust system volume | Change system sounds | Manage audic devices
Appearance and
Personalization Power Options

Change battery settings | Change what the power buttens do

Require a password when the computer wakes | Change when the computer sleeps

Adjust screen brightness

% Q&

Clock, Language, and Region

Ease of Access

Display
Make text and other items larger or smaller | Adjust screen resolution
Houw te correct monitor flicker (refresh rate)

Windows Mobility Center
Adjust commonly used mobility settings | Adjust settings before giving a presentation

Pen and Touch
Change touch input settings

Cl_Tablet PC Seftinas =

\\@
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(5) If the driver cannot be installed, there will be an item with [!] mark as shown below.

File  Action View Help

L Reall 7 Bo N
i 1M Intel(R) Dynamic Platform and Thermal Framework
> <= Keyboards
[ .!‘_'! Mice and other pointing devices

W Monitors
3 Q MNetwork adapters

[

[ USB <-> Serial Cable

a
[ e Frint queues

3 R Processors

3 _@S’ Security devices

3 Sensors

i [ Software devices

3 l'q Sound, video and game controllers

(6) Right-click the item with the [!] mark and click [Update Driver Software...]

Update Driver Software... ‘
Dizable
Uninstall

Scan for hardware changes

Properties

(7) Click [Browse my computer for driver software].

How do you want to search for driver software?

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

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

(8) Click [Browse...] button and select the CD-ROM or the [ARO-FT Driver] folder inside where
“FT-Calib” folder was installed. After selecting, click the [Next] button.

X

Browse for driver software on your computer

Search for driver software in this location:

‘ V|” Browse... |l

[ Include subfolders

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




(9) Ifitdisplays the screen below, click [Install this driver software anyway].

[ ¥ Windows Security

Windows can't verify the publisher of this

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

2 Install this driver software anyway )
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software frem other sources may harm your computer or steal
information. )y

(w) See details

(10) If it displays the screen below, you have succeeded with the driver installation.
Check the Device Manager to make sure that the marks such as [!] and [?] have disappeared. If the
marks are still present, try the same procedure again.

The best driver software for your device is already installed
Windows has determined the driver software for your device is up to date.

USE Serial Port

Close
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7.3 How to communicate with the instrument

(1) Connect the instrument to the LEMO connector and connect the USB converter to the PC via USB
cable.
(2) Check the Device Manager to see which port the instrument is connected to.

(@) Display Device Manager.

® [Start > Control Panel], [Hardware and Sound > Device Manager] (if it is “View
by: Category”)
® Right-click [Start > Computer] and search [Properties], [Device Manager]

(b) Check “Port (COM and LPT)".

% Device Manager - m}

File Action View Help
=% B HEE®

> LI Memory technology devices
> (@) Mice and other pointing devices
» [ Monitors

Port to be used
» I3 Network adapters

P TRl (COM in this case)

oAt Senal o
& USE Serial Port (COM4)
P

» [ Processors
> WY Security devices
» [ Sensors he

(3) Start the specialized software “FT-Calib” (see 7.4.1).
(4) Search for the instrument by clicking on [Auto detect] button. Please select the port searched by using

device manager in case it cannot be searched. In case the port cannot be found, re-search for ports on
your PC by clicking on [ ] button. Baud rate default is 38400.

Automatically detect the instrument

, Select baud rate

Auto detec . Baudrat¢ | 383400 ~

Select Port Search for available ports

(5) Itis possible to obtain the header information and check the connection by clicking the “Receive Header”

button.

=
[ﬁhutudetect Port | COM4 w :: Baudrate | 28400 w & | Import Header

Model | ARO-FT S/N | 0000000021
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7.4 How to use the software

7.4.1 Start the software

The software can be started by the following method.

(1) Start from the Start button.
(1) Select [Start > All Programs > JFE Advantech > FT-Calib > FT-Calib].
(2) The software starts.

(2) Double-click the icon on Desktop.
(1) Double-click the [FT-Calib] icon on Desktop.
(2) The software starts.

7.4.2 Close the software

The software can be closed by the following method.

(1) Close from the [File] menu.

The software closes when selecting [File > Close].

(2) Close by the [x] button on the title bar.

The software closes when clicking the [X] button.

A

The data in calibration process will be deleted once you close the software.
Confirm that there will be no problem before closing the software.
The software cannot be closed during communication processes. Close either after

stopping the communication process or after completing the process.
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7.5 How to calibrate the instrument

Calibration procedure is described below.
@ Prepare the instrument and connect it to the computer.
@ Start the software (see 7.4.1)

& FT-Calib Ver 1.02 - X
File Vview Tools Help
() Auto detect port | coma ©| @ Baudrate | 38400 v‘ ¥ Import Header
Model | SN |
1. Calbration Setong
@ Air Air saturated water
Atmospheric Pressure 1013.25 7 hpa RMDO 100.00:7 pmol/l  Salinity 34.00007 psu
@® .
/ ‘Connect » Disconnect pmol/l »
Target value [umol/I] Temp. [€] SPAN
DO [pmol/I]

ZERO

DO [umal/l] Temp. [C] = @
OK
3. Write Coefficient
Before After
»
d2 d2 ® Retry

Zero ‘

’7 '."‘ Overwrite
Span

® ©

@ Set calibration settings (see 7.5.3).
@ Connect to the instrument by clicking the [Connect] button.
(® Sparge air into water while stirring for more than 30 minutes (using a stirrer is recommended). Place the

DO sensor in air-sparged water and wait until the value stabilizes.

©® When the value stabilizes, click the [OK] button and obtain the value. The value can be obtained as
many times as desired.

@ Next, place the DO sensor in a sodium sulfite solution (see 7.5.2) and obtain the value in the same way.
Measure while slowly turning the instrument so as not to make bubbles. Place the tip of the sensor
approximately 3 cm above the bottom. Note that after pushing [OK] for the zero calibration, it is not

possible to return to the span calibration.
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When all the values are obtained, a new constant is calculated. After finishing the communication by

clicking the [Disconnect] button, save the calibration value by clicking the [Write] button.

© Delete all the valu

es by clicking the [Retry] button and restart the calibration.

Carry out this process with care as it affects physical quantities.

Make sure to complete the span calibration first.

Even if communication is stopped during calibration, it can be continued.

Displays a warning sign if calibration was failed. Recalibrate if the warning was
displayed.

Unable to reverse once the new constant is saved.

Consider replacing the sensor film if the value is not calibrated.

7.5.1 How to make air-sparged water for SPAN calibration

(Air-saturated

water)

Air-sparged water

Sparge air into 500 mL of water while stirring for more than 30

minutes.

7.5.2 How to make sodium sulfite solution for zero calibration

Make the sodium

sulfite solution (referred to as Na,SO3 solution) for zero calibration by the below

process. Please note that JFE Advantech does not provide a sodium sulfite outside of Japan.

Na,SO3 solutio

n | Dissolve 25 g of sodium sulfite in 500 mL of water.

-
A

Caution

\_

\

® If Na,SO; solution enters eyes or mouth, immediately stop the operation
and apply appropriate treatment according to the Safety Data Sheet (SDS).

® If Na,SOs solution touches the skin, immediately wash it off with large
amount of water.

® When disposing used solutions, do so appropriately according to the SDS.

J
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7.5.3 Calibration Setting

Note that the items for setting differ depending on the reference materials used for calibration.

1. Calibration Setting

Alr Air saturated water RMDO
Atmaospheric Pressure 1013.25 7| |2 RMDO 100.0017 pmeol/l  Salinity 34.0000 7 psu
Item Description

A\ir saturated water

This calibration uses air-sparged water as the reference. Input
[Atmospheric Pressure] at the time of calibration.

RMDO (Reference Material DO)
(Under development)

A reference material can be used for calibration, which is
under development as of May 2016. Input the values
displayed on the label of the reference material into the
[RMDOQ] and [Salinity].
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7.6 Other functions of the software

7.6.1 Update the firmware

This updates the internal program of the instrument.

We will distribute updated files via our website or individually.
Updating takes about 5 minutes.

If the firmware update fails, the instrument will become unusable.

Update the firmware with care.

@ Start the software “FT-Calib” (see 7.4.1).

@ Select [Tools > Firmware Update] and open [Firmware Update].

«4» Firmware Update bd

1. Check the current version

@ Current version 1.01 ‘: Refresh

Model ARO-FT S/N | 0000000005

2. Select the update file

Update file
3 Select

®| ¢  start

Close

(@ Check the version. If it fails to obtain the version, it can be obtained by clicking the [Refresh]
button.

@ Click the [Select] button to select the file to be updated.

® After clicking the [Start] button, two confirmation screens will appear. Click the [OK] button to
start the update.

©® Restart the instrument and check the instrument information after completing the update.

Never turn off the power or disconnect cables during the update.
Before updating the firmware, check the contents of our website or announcement
before updating the firmware.

A ® |f the firmware update fails, the instrument will become unusable. Update the
firmware with care.

® |[f the update of firmware fails and the instrument is disabled, contact JFE Advantech.
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7.6.2 Check the software version

The software version can be checked. When there is any problem, inform JFE Advantech about the

problem and the version information.

(1) Start the software “FT-Calib” (see 7.4.1).
(2) Select [Help > Version information]. The [Version information] window will be displayed.

About *
FT-Calib
O Version 1.02 Build 905
JFE

Copyright (C) JFE 2014 Advantech Co., Ltd.

Close

Framework Version 2.0.50727.8794

® The content and specifications may change for correction and improvement without
notice.
A ® \We try our utmost to comprehensive content, but please contact JFE Advantech for any
suspicion or suggestions.

® For other handling, refer to Section 4.
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7.7 Change the software settings

The settings of software’s system and communication can be updated.

(1) Start the software “FT-Calib” (see 7.4.1).
(2) Select [Tools > Option]. The [Option] window will be displayed.

Option

Log Folder

C:¥

Timeout 3

Yy

Show caution of startup

View Log

*

Refer

> || 5ec.

oK Close

(3) Change the settings as needed. Display the log information with the [View log] button (see 7.7.1)
(4) Click the [OK] button to save the setting. Click the [Close] button to close without saving.

Item Description
Log Folder The folder where the logs of calibration and communication are saved.
] Time length of response to communication commands. If time-out occurs
Timeout

frequently, set this value longer (default: 3 seconds).

Show caution of

startup

Shows a caution of startup (see 7.7.2) when starting the software (default:
ON).

A .

Depending on the change in the setting, the functionality of the instrument can
change significantly. Change the settings with great caution.
Carefully examine the functionality of the instrument after changing the

settings.

27




7.7.1 Browse the log

Logs of calibration and communication can be browsed. The log information is displayed by clicking
the [View Log] button.

|=| Leg

Communication

‘]

a— (1) Select the type of log

Date

2013/12/25
2014/08/04
2014/08/27
2014/08/29
2016/03/29
2016/03/30
2016/03/31
2016/04/01
2016/04/12
2016/04/14
2016/05/09
2017/05/08
2017/09/05
2017/09/12
2017/09/13

Ll

Time Dir. Port  Command

\ (2) Select the date

Open Log Folder Close

(1) After selecting the log to browse, its date of creation is displayed.

(2) After selecting the date to browse, the logs are displayed.

7.7.2 Display of precautions for calibration

A caution for calibration is displayed when starting the software. The display of the caution can be

changed by Option (see 7.7).

i Caution

Please make sure to perform SPAN calibration first,

#May not be able to calibrate correctly if perform Zero calibration first.
#This does not apply when performing Zero calibration only.

Automatically close in 4 seconds.

[] Do not show next time

!, Caution

when performing 2 points calibration.

Close

4|

The display closes automatically in 5 seconds.
If you check the [Do not show next time] box, the caution will not be displayed from
the next time the software is started.

The countdown stops when [Do not show next time] is changed.
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7.8 Uninstallation of the software

The software can be uninstalled in one of two ways below.

7.8.1 Uninstall using the Start Menu

@ From the Start Menu, select [All Programs > JFE Advantech > FT-Calib] and click [Uninstall].
@ Uninstall by following the guidance.

7.8.2 Uninstall using the Programs and Features

@ From Start menu, click [Control Panel].
@ From the [Control Panel] window, select [Programs and Features].

@  Select “FT-Calib” from the list by clicking it, and click [Uninstall] in the upper part of the window.

[ Programs and Features - [m] X

<« v ‘4 [ > Control Panel > All Control Panel ltems > Programs and Fegtuces rd Seacch

(2) Click Uninstall

To uninstall a program, select iL#6m the list and then click Uninstall, Change, or Repair.

o

ograms and Features 0

Control Panel Home

Uninstall or change a progra

View installed updates

& Tumn Windows features on or

ot Organize Uninstall hange  Repair = @

Name Publisher Installed On Size Version S
-
L

I # FT-Calib JFE Advantech Co,, Ltd. 9/13/2017 544KB  1.01.041 SI

X

(1) Click “FT-Calib”

. . <
< >
JFE Advantech Co., Ltd. Product version: 1.01.0415 Size: 544 KB
Help link:  https://www.jfe-adva... Comments: ARO-FT Calibration software
Support link:  https://www.jfe-adva...

@ Screens are displayed in the following order. Uninstall according to the guidance.
(1) Click [Yes]

Programs and Features

| Are you sure you want to uninstall FT-Calib?

O In the future, do not show me this dialog box Yes

(2) The uninstallation is completed when the progress window closes.

FT-Calib

_-|Z|_ Please wait while Windows configures FT-Calib

| ] Cancel
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8 Calculation of Physical Values

Hexadecimal AD values of temperature, DO, and LED accumulated time obtained by commands “tdon”,

“tdona”, “stdon”, or “stdona” should be converted to decimal values before the calculation of physical

values. See also Chapter 8 in Appendix 1.

8.1 Temperature calculation

Temperature (T) in °C is calculated from the equation below:

T=A+BXN+CXN?4+DXN34+EXN*+FXxN?>

T: Temperature [°C]
A,B,C,D,E,F: Calibration coefficients
N: AD value of T

8.2 Oxygen calculation and compensation

The calibration for this instrument uses traceable reference gases according to the Japanese national standard.
The calibration coefficients (¢, — ¢,, dy — d4, and e,) are derived from 16 calibration points (4 temperature
points and 4 oxygen concentrations in freshwater). The oxygen concentration (DO) in pmol L™ is calculated

from the equation below:

DO = ( 1+dy-T )e" 1
B d1+d2N+d3t+d4tN C0+C1'T+C2'T2
Uchida et al. (2010)

DO: Dissolved Oxygen [umol L]

Co — Cy,dy — dy, ey Calibration coefficients

T: Temperature [°C]

N: (AD value of DO) / 10000

t: LED accumulated time [s] (see Chapter 8 in Appendix 1)

The pressure-compensated oxygen concentration (D0,) in pmol L™ is calculated from the equation below:
DO, = DO(1 + Cpp)

p: Pressure [MPa]
Calibration coefficient
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The salinity-compensated oxygen concentration (DO.) in pmol kg™ is calculated by multiplying the factor of
the effect of salt on the oxygen solubility (Benson and Krause 1984, Garcia and Gordon 1992). The salinity
& pressure-compensated oxygen concentration can be calculated by using DO, in the following equation:

DOy, = DO,cexp[S(By + B1T, + B,T, + B3T?) + €S|

By= -7.01577x10°

_ (298.15 - T) .
s = M\27315+ T B,= -7.70028 x 10

= . -2

T:  Temperature [°C] B, = -1.13864 %10 3
S: Sa|inity [%o or PSU] B3 = -9.51519 x 10

Co= -275915x 107

The oxygen concentration is in gravimetric units (umol kg™), and can be obtained by dividing the volumetric
unit (umol L™) by the potential density from the CTD data(making sure to convert kg m™ to kg L™
beforehand) .

Note that the physical value output of the instrument does not consider salinity and/or pressure. The user

should correct the output afterwards.
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9.1 Main unit

9 Troubleshooting

Problem

Action

Unable to communicate

7

Check if the power supply voltage is 6 — 25 VDC.

Check the connectors’ connection.

Turn the instrument off and on again. Then try any command a few
times.

If RS-232C communication is used, check if the communication line

is active before turning on the power of the instrument.

The measured values are

unstable

If something is adhered on the sensor (e.g., bio-fouling), clean it by
running water or a soft cloth. See Chapter 6.

Make sure that strong noise source is not in contact with the main unit
or the lead wire.

Check if the measurement value is obtained after the preheat time
(5 seconds).

Check if there is any large scratch on the oxygen detection film.

9.2 Calibration software

Problem

Action

Unable to install

The installer does not start after inserting the CD.
= If the installer does not automatically start after inserting the CD,
manually execute the installer file (see 7.1).

Unable to execute the installer. The installer does not start.

=>» Check if the OS is compatible with the software (see 10.3).
= Check if the CD-ROM drive of your computer is functioning
properly. If the problem is not with the drive but with the CD,

please contact JFE Advantech.
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Problem

Action

Unable to start /

Slow start-up

® .NET Framework is not installed.

=> In order for the software to function, .NET Framework 3.5 SP1 or a
later version needs to be installed on the computer (see 7.1). If it is
not installed, download it from Microsoft’s website and install it. If

your OS is Windows 7 or later, this process is usually not necessary.
@ |nstallation is not completed properly.

=> If installation was terminated during the process, the installation
might be incomplete. If this is the case, uninstall the software first,
and then reinstall it (see 7.1 and 7.8).

® Slow software start-up.

= Start-up can be slow depending on the specifications of the

computer or .NET Framework.

Unable to communicate

with the instrument

® The connection port is not set up.
=> Set up the connection port (see 7.3).
® The connection port is wrong.

=>» If the computer has multiple ports, a port which is not connected
to the instrument may be set up. Confirm the port number (see
7.3).

® Time-out occurs frequently.

=>» Set the time-out longer (see 7.7).

=» Check if the instrument and the computer is connected properly.
® Header information is corrupted.

=» Communication may be disabled if the header information of the
instrument is corrupted. The header information needs to be fixed.

Please contact us.
® Firmware update failed.

= If the firmware update fails, the instrument is disabled, and so is
the communication. If the update of the firmware fails, please

contact us.

Unable to close

® Unable to close the software by [File > Close] or the [x] button.

=» The software cannot be closed during the recording of measured
data or communication with the instrument for calibration. For
logging, stop the recording of the measured data. For the

calibration, disconnect the communication.
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10 Specifications

10.1 Instrument specifications

Power 6 — 26 VDC (12 VDC recommended)

Current drain (at 12 VDC) Operation mode: < 30 mA, Sleep mode: < 0.1 mA

® UART (3.3 V logic), voltage range: 3.3V £5% (3.135 — 3.465 V)
Communication ()

® RS-232C
Communication protocol Baud rate: 14400, 19200, or 38400 bps (default), 8 data bits, 1 stop bit, No parity, Handshake
AD converter 16 bit digital conversion
Sampling interval ls
Preheat time 5s

Note (}): UART (3.3 V logic) is available only for the standard type (ARO-FT).

Model name ARO-FT AROD-FT
Depth rating 2,000 m depth equivalent 6,700 m depth equivalent

Housing: Titanium (grade 2) Housing: Titanium (Ti-6Al-4V)
Material

Insulation screw: POM

Connector 8-pin LEMO Impulse MCBH-8-MP or SubConn MCBH8M

In air: approx. 183 g (main unit) In air: approx. 265 g
Weight
In water: approx. 110 g (main unit) In water: approx. 175 g

10.2 Sensor specifications

Parameter Temperature DO
Principle Thermistor Phosphorescence
Oxygen concentration: 0 — 425 umol L™ (%)
Measurement range -3-45°C
Air saturation: 0 — 200%
Oxygen concentration: 0 — 255 umol L™ (%)
Calibration range 0-35°C
Air saturation: 0 — 120%
Resolution 0.001°C 0.01 umol L
Initial accuracy: + 2% of measured value or +2.0 pmol L™ (%)
Sample-based drift: < +5% of measured value or +5.0 umol L / 4,000,000 samples (*)
Accuracy +0.01 °C
Pressure effect: < +2% of measured value or +2.0 pmol L™ (%)
Temperature effect: < +2% of measured value or £2.0 umol L™
Response time (63%) | <1sinwater <1sinwater (5

Note (%): Calculated from air saturation at 25 °C and 34 PSU.

Note (°): Temperature calibration range: 3 — 30 °C

Note (*): Accelerated degradation test.

Note (°): Pressure hysteresis is not considered.

Note (°): Typical value for immersing from air-saturated water with 25 °C to sodium sulfite solution.

34




10.3 Software specifications

10.3.1

Recommend operational environment

ltem

Specification

0S

Microsoft® Windows® XP SP3 or later (needs .NET Framework 3.5 SP1 or later)
Microsoft® Windows® Vista SP2 or later (needs .NET Framework 3.5 SP1 or later)
Microsoft® Windows® 7 SP1 or later (32 bit / 64 bit)

Microsoft® Windows® 8 SP1 (32 bit / 64 bit)

Microsoft® Windows® 10 (32bit / 64bit)

CPU

Intel Core i5 1.6 GHz or faster

Memory

Microsoft® Windows® XP: 512 MB or larger

Microsoft® Windows Vista®: 1 GB or larger

Microsoft® Windows® 7: 1 GB or larger (32 bit) / 2 GB or larger (64 bit)
Microsoft® Windows® 8, 8.1: 1 GB or larger (32 bit) / 2 GB or larger (64 bit)
Microsoft® Windows® 10: 2 GB or larger (32 bit / 64 bit)

HDD

Hard disk with space more than 1 GB
(About 30 MB is needed for installation)

Resolution

1024 x 768 pixels or greater

Port

USB x 1

Other

NET Framework 3.5 SP1 or later (only for Microsoft® Windows® XP, Windows
Vista, Windows 8 later)
A drive for CD-ROM (necessary for installation)

Windows® official name is Microsoft® Windows® Operating System.

Microsoft Windows, Windows vista / 7 / 8 / 8.1 / 10, .NET Framework are registered trademarks of

Microsoft Corporation in the United States and other countries.

Intel Core are registered trademarks of Intel Corporation in the United States and other countries.

&

The software is compatible with installation to 64 bit OS but operates on 32 bit.

Make sure the OS is updated by using Windows Update.

.NET Framework 3.5 SP1 can be obtained from the Microsoft website.

You will need internet access in case of installing .NET Framework 3.5 SP1 to PC with

Windows 8 or later.
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10.4 Drawing
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Figure 10.2 Mounting part of standard type (ARO-FT)
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11 Warranty

The warranty is provided for this product.

(1) The warranty period is defined to be 1 year after the delivery of the product. During this period, if the

problem is considered to be a design or manufacturing defect, or malfunction upon a normal condition,

JFE Advantech will repair the product free of charge.

(2) Scratches, stain, rust etc. on accessories, expendables, package, and exterior are out of warranty.

(3) Note that fees are applied in the cases listed below even within the warranty period.

a.

b
c.
d

Damage during installment, mooring, and storage

Malfunction and damage caused by wrong operation or carelessness

Malfunction and damage caused by improper repair and modification by a third party
Malfunction and damage caused by shipment, fall, and impact after purchase

Malfunction and damage due to external causes such as fire, earthquake, flood, lightening,
other natural disasters, public nuisance, abnormal voltage, corrosive gas, organic solvent, and
chemical solution

Malfunction and damage caused by abnormality in other devices connected to the product

For replacing the expendables

Malfunction and damage caused by replacement of the expendables done by users (e.g. O-ring
and wiper blade)

Malfunction and damage caused by a third party’s product such as equipment and software

(4) Note that JFE Advantech will not be held liable for damage caused by the use of the product, lost profit, or

any claim by a third party.

(5) Damage during installment or shipment is out of warranty. Consider obtaining insurance if such damage is

of concern.

(6) In case of repair, the warranty period is defined to be half year after the delivery of the repaired product.

During this period, if the same problem happens again upon a normal condition, JFE Advantech will repair

the product free of charge.
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Appendix 1: Command Reference

Communication Protocol

Protocol: UART (3.3 V logic) or RS-232C
Note: UART is available only for the standard type (ARO-FT).
Baud rate: 14400, 19200, or 38400 (default)
Data: 8 data bits
Stop bit: 1 bit
Parity: None

Command Format

When sending a command from Host Controller (hereinafter, HC) to RINKO FT, it sends the command in the following
format.
Request, Checksum, <CR><LF>

When RINKO FT responds to a command from HC, it responds the command in the following format.
Response, Checksum, <CR><LF>

Description of Checksum:

The checksum is the least significant byte of ones’ complement of the sum of the values of Request (or Response) and “,”
(comma). The checksum should be converted to 2-byte ASCII.

Example:
In case of a command “do, Checksum, <CR><LF>", 0x64 + 0x6F + 0x2C = OxFF, then take the ones'
complement of OxFF, which equals 0x00. Then 0x00 should be converted to 2-byte ASCII, which equals “00”,
i.e., “do, 00, <CR><LF>".

Sleep Mode and Precautions
a) RINKO FT has a sleep mode. In sleep mode, the RINKO FT is in the following condition.

» Analog electronics are powered OFF.

» CPU isin low-power mode.

» RINKO FT returns Error Code 0003 to the first command during the sleep mode.
When receiving any command during sleep mode, the RINKO FT will send Error Code 0003 as its first
Response (it will take a little time to respond in 1 second at maximum). Only the CPU will wake up (the
analog electronics are still powered off) and start to appropriately accept any command. The CPU will
enter low-power mode if it does not receive any command for 2 minutes. See also Chapter 5 for Error
Code 0003.

b) The DO output stabilizes 5 seconds after waking up or powering on RINKO FT (i.e., turning ON the analog power).

In order to obtain a stable and reliable DO data, it is necessary to wait at least 5 seconds after wake-up or
power-on for the first time. In this appendix, this period of time is referred to as “preheat time”. If the analog
power is already ON for more than 5 s, it should be in normal operation mode and is not necessary to wait. The
state of RINKO FT can be confirmed by the command “querys”. Refer to Chapter 0 for State.

¢) RINKO FT automatically enters sleep mode if it does not receive any command for 2 minutes.

d) When turning off the power of RINKO FT, do so after the RINKO FT is in sleep mode if LED accumulated time is
needed.

The power can be turned off immediately after receiving the “qs” response. If the Checksum does not match or
the “qs” response cannot be received when sending the “qs” command in order to turn off the power, retry up to
three times. After failing three times, turn off the power. We STRONGLY RECCOMMEND to turn off the
power of RINKO FT (i.e., OFF not only analog electronics but also CPU) instead of using sleep mode.

If the RINKO FT is turned off without entering sleep mode, LED time is not accumulated appropriately.
Nothing damages physically the RINKO FT. If LED accumulated time is not used, the RINKO FT can be
turned off without entering sleep mode.
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Commands

HC to RINKO FT e
RINKOFT | toHC
Request Response Outline Detail
Turn ON the analog power (if it is in sleep mode), send the DO physical
data [umol/L], and enter sleep mode. If the RINKO FT analog power is
do do HEX Send DO, enter | OFF when receiving the command, it takes 5 seconds for the DO value to
' sleep mode. stabilize. For that reason, DO NOT USE this command during the sleep
mode because the RINKO FT again enters sleep mode immediately after
sending unstable/unreliable data.
Turn ON the analog power (if it is in sleep mode), send the temperature and
DO physical data [°C and umol/L], and enter sleep mode. If the RINKO FT
tdo.HEX HE Send T and DO, | analog power is OFF when receiving the command, it takes 5 seconds for
tdo X ' ' enter sleep the DO value to stabilize. For that reason, DO NOT USE this command
mode. during the sleep mode because the RINKO FT again enters sleep mode
immediately after sending unstable/unreliable data. The left and right HEXs
represent temperature and DO, respectively.
Turn ON the analog power (if it is in sleep mode) and send the DO physical
sdo sdo,HEX Send DO. data [umol/L]. If the RINKO FT analog power is OFF when receiving the
command, it takes 5 seconds for the DO value to stabilize.
Turn ON the analog power (if it is in sleep mode) and send the temperature
stdo. HEX H and DO physical data [°C and umol/L]. If the RINKO FT analog power is
stdo EX ' ' Send T and DO. | OFF when receiving the command, it takes 5 seconds for the DO value to
stabilize. The left and right HEXs represent temperature and DO,
respectively.
Turn ON the analog power (if it is in sleep mode), and send the temperature
and DO AD values and LED accumulated time, and enter sleep mode. If
Send AD values . L .
of T and DO the RINKO FT analog power is OFF when receiving the command, it takgs
tdon tdon,HEX,H and LED time 5 seconds for _the DO value to stabilize. For that reason, DO NOT USE this
EX,HEX enter sleep ' comme_md dur_lng the sleep mo_de because the RINKO FT again en'_[ers sleep
mode. mode immediately after sending unstable/unreliable data. The first HEX
represents the temperature, the second the DO, and the third the LED
accumulated time.
Turn ON the analog power (if it is in sleep mode), send temperature and
DO AD values, phases of the blue and red lights (AD values), amplitudes
of the blue and red lights (AD values), and LED accumulated time, and
tdona HEX Send all then_ gnter sleep mode. !f the RINKO FT analog power is OFF \{vhen
HEX lHEX’ parameters as receiving the command, it takes 5 seconds for the DO value to stabilize.
tdona ' " | AD values and For that reason, DO NOT USE this command during the sleep mode
HEX,HEX, . . . . .
HEX HEX LED time, enter | because the RINKO FT again enters sleep mode immediately after sending
' sleep mode. unstable/unreliable data. The first HEX represents the temperature, the
second the DO, the third the blue phase, the fourth the red phase, the fifths
the blue amplitude, the sixth the red amplitude, and the seventh the LED
accumulated time.
Turn ON the analog power (if it is in sleep mode) and send the temperature
Send AD values | and DO AD values and LED accumulated time. If the RINKO FT analog
stdon,HEX, . . -
stdon HEX HEX of T and DO power is OFF when receiving the command, it takes 5 seconds for the DO
' and LED time. value to stabilize. The first HEX represents the temperature, the second the
DO, and the third the LED accumulated time.
Turn ON the analog power (if it is in sleep mode) and send temperature and
DO AD values, phases of the blue and red lights (AD values), amplitudes
stdona,HEX, | Send all of the blue and red lights (AD values), and LED accumulated time. If the
stdona HEX,HEX, | parameters as RINKO FT analog power is OFF when receiving the command, it takes 5
HEX,HEX, AD values and seconds for the DO value to stabilize. The first HEX represents the
HEX,HEX LED time. temperature, the second the DO, the third the blue phase, the fourth the red
phase, the fifths the blue amplitude, the sixth the red amplitude, and the
seventh the LED accumulated time.
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HC to RINKO FT | RINKO FT to HC | Description
Request Response Outline Detail

Enter sleep mode after returning a response. When
gs gs,0K Enter sleep mode. turning off the power of the RINKO FT, do so after the

RINKO FT is in sleep mode.

*serialnumber

*serialnumber=S

Display serial number.

The serial number of the RINKO FT. “S” is an ASCII
string [0-9a-zA-Z]. The length of the string is 10 at
maximum.

(1) First, it gives a response to the command
de (1)dc,0K Display calibration (Response=dc, OK).
(2)Coefficients coefficients. (2) Next, returns the calibration Coefficients.
Refer to Chapter 7 for Calibration coefficients.
Turn ON the analog power (if it is in sleep mode), and
wu wu,State Wakeup. send current State of RINKO FT. Refer to Chapter 0 for
State. See also Chapters 3-a and 5 for Error Code 0003.
. Send the current State of RINKO FT. Refer to Chapter 0
querys querys,State Display current state.
for State.
fuwver fver=s Dlsp.lay firmware Senq the ﬁrmv.vare version of ,RINKO FT. “S” is a string,
version. and its format is “Ver.X.XX”.
. Send the model name of RINKO FT. “S” is a string. The
model model=S Display model name. . . . . .
string length is variable and maximum length is 16.
Set a baud rate of RINKO FT. "I" is an integer. The
specified format is fixed "14400", "19200", or "38400"
default). If RINKO FT receives other than those, it
baudrate=I baudrate=I Set baud rate. ( )

responses error (Invalid parameter). New baud rate is
available once RINKO FT is rebooted (i.e., power OFF
and ON).

error=Error Code

Error response

Send the Error Code. Refer to Chapter 5 for Error Code.

Note 1: RINKO FT returns Error Code 0003 to ANY FIRST COMMAND during the sleep mode. RETRY Request.

Note 2: Retry Request if there is something strange, such as no response, error response, or unmatched Checksum.

Error Code

Error Code Description

0001 The Request command could not be interpreted.

0002 Checksum error.
First response from the sleep mode.
RINKO FT returns Error Code 0003 to any first command (even if it is “wu”) while it is in the sleep

0003 mode. After the Error Code 0003, only the CPU wakes up and starts to accept any command
appropriately. Therefore, please RESEND the same Request. If the RINKO FT does not receive any
command for 2 minutes, the CPU will enter the low-power mode again. See also Chapter 3.

0004 Invalid parameter.
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State of RINKO FT

State Description
RINKO FT is in normal operation mode.

normal In this state, RINKO FT continuously measures and updates data every 1 s (but does not output/record
data). When receiving a command to output data, RINKO FT outputs the latest data.
RINKO FT is in preheat state.

preheat RINKO FT is already waked up, but the sensor is preheating. In this state, measured DO is unstable and
unreliable.
RINKO FT is in sleep mode.

sleep

In this state, the analog electronics power is OFF and the CPU is in low-power mode. See also Chapter 3.

Calibration Coefficients

Coefficients Description

CO=F CO coefficient (Uchida et al., 2010). “F” is a real number.

Cl=F C1 coefficient (Uchida et al., 2010). “F” is a real number.

C2=F C2 coefficient (Uchida et al., 2010). “F” is a real number.

do=F do coefficient (Uchida et al., 2010). “F” is a real number.

di=F d1 coefficient (Uchida et al., 2010). “F” is a real number.

d2=F d2 coefficient (Uchida et al., 2010). “F” is a real number.

d3=F d3 coefficient (Uchida et al., 2010). “F” is a real number.

d4=F d4 coefficient (Uchida et al., 2010). “F” is a real number.

Cp=F Cp coefficient (Uchida et al., 2010). “F” is a real number.

e0=F e0 coefficient (Uchida et al., 2010). “F” is a real number.

FilmNo=S Film number “S” is an ASCII string [0-9a-zA-Z]. The length of the string is 8.
docaldate=S Date of calibration for DO sensor. The format of “S” is “YYYY/MM/DD”.
A=F Temperature A coefficient. “F” is a real number.

B=F Temperature B coefficient. “F” is a real number.

C=F Temperature C coefficient. “F” is a real number.

D=F Temperature D coefficient. “F” is a real number.

E=F Temperature E coefficient. “F” is a real number.

F=F Temperature F coefficient. “F” is a real number.

G=F Temperature G coefficient. “F” is a real number.

H=F Temperature H coefficient. “F” is a real number.

tcaldate=S Date of calibration for temperature sensor. The format of “S” is “YYYY/MM/DD”.

Example of command for calibration coefficients:

dc,OK, 46, <CR><LF>
C0=3.24923E-03,E9, <CR><LF>
Cl=1.40598E-04,E5, <CR><LF>

docaldate=2013/05/21,09, <CR><LF>
A=2.345,59,<CR><LF>

B=13.66666, B4, <CR><LF>

tcaldate=2013/05/21, 68, <CR><LF>
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8 Data Format

B HEX data format for commands “do”, “tdo”, “sdo”, and “stdo”;
The HEX format is extracted as follows.

» Temperature in physical value

HEX=TTTT
TTTT is a value for temperature and four-letter HEX value.

(decimal expression for TTTT) c

Temperature [°C] = 1000

If temperature < -5.000, then set 0000 to TTTT.
If temperature > 40.000, then set FFFFto TTTT.

» DO in physical value

HEX=DDDD
DDDD is a value for DO and four-letter HEX value.

(decimal expression for DDDD)
100

DO [umol L™1] =

If DO > 425.00, then set FFFF to DDDD.

m HEX data format for commands “tdon”, “tdona”, “stdon”, and “stdona”;
The HEX format is extracted as follows.

» Temperature in AD value

HEX is between 0000 and FFFF.
Fixed length of 4

» DO inAD value

HEX is between 0000 and FFFF.
Fixed length of 4

» LED accumulated time

HEX is between 00000000 and FFFFFFFF.

Fixed length of 8

LED accumulated time is expressed by a factor of 10 ms, e.g. the decimal value “5” corresponds to 50 ms.
LED accumulated time in seconds is calculated by the equation below:

(decimal expression for LED accumulated time)
100

LED accumulated time [s] =

B “|” data format
“I” represents integer.

B “F” data format
“F” represents real number.
“F” is variable-length and 16 at maximum.

9  Miscellaneous

>
>
>
>

The GND terminal for RS-232C is same with that of the power supply.
For RS-232C connection, establish the communication line before turning on the power of the RINKO FT.
For UART connection, use same GND terminal for both the RINKO FT power GND and the HC transceiver IC.

Phase/amplitude data are utilized by the instrument to internally calculate the AD values of DO. Phase/amplitude AD

values are for an easy diagnostic at factory in case of trouble.
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Appendix 2: Command Summary

Physical value AD value LED Enter
No.[  Command Type Command format Data Iz]a; c::;]k- Description Temp. DO Temp. | DO Phase Amplitude accumulated | - sleep
rcl | umovy ) Blue light | Red light | Blue light | Red light | time mode
0 1 2 3 45 6 7
1 |do Request | ['d'['o' " [enedsum] ' [CR]LF] 0x00
0 1 2 3 4 5 6 7 8 910 11 12 “ 4
2 |do,HEX Response | ['d'['o'[" ] Hex=bo [, [chedsum] ' [CR]LF ] DO 4 |unfixed |DO physical value
0 1 2 3 4 5 6 7 8
3 |tdo Request | [t ['d' [0 ], [chedsum] ' [CR]LF] 0x8C
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 4 “ 4
4 [tdo,HEX,HEX  [Response | [t ['d [0 [ ] Hex=Temp [ Hex=DO [, [chedsum] ', [cR]LF] Temp 4 |unfixed |T. physical value
DO 4 DO physical value
0 1 2 3 4 5 6 7 8
5 [sdo Request | ['s'['d'[ o', Jehedsum] ', [CR]LF] 0x8D
0 1 2 3 4 5 6 7 8 910 11 12 13 e~
6 [sdo,HEX Response | ['s'['d'['o]') ] Hex=DO [, [chedsum] "' [cR]LF] DO 4 |unfixed |DO physical value
0 1 2 3 45 6 7 8 9
7 |stdo Request | [s'['t'd o], [ehedsun] " [CR]LF] 0x19
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 4 o
8 [stdo,HEX,HEX  [Response | 's'| 't | ‘d' | ‘o' | Y | Hex=Temp | Y | Hex=DO | i |Ched<sum| Y |CR|LF| Temp 4 |unfixed |T. physical value
DO 4 DO physical value
0 1 2 3 6 7 8 9
9 |tdon Request | [t ['d'['o[n ] Jehedsum] ' [CR]LF] OX1E
0 1 2 3 4 5 6 7 8 910 11 12 13 14
10 |tdon,HEX, Response | [t ['d[o[n ][ HEX=Temp || HEX=DO ['] Temp 4 |unfixed |T. AD value v v v v
HEX,HEX DO 4 DO AD value
15 16 17 18 19 20 21 22 23 24 25 26 27 28 LED 8 LED accumulated time
[ HEX=LED [, Jehessum] ' [cR]LF]
0 1 2 3 4 7 8 9
11 [tdona Request | [t ['d'['o'[n Ja [ [ehedsum] " [CR]LF] 0xBD
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20
12 |tdona,HEX, Response | [t ['d'[o[nm[a '] HEX=Temp [''] HEX=DO [ [HEX=Phase(®)['’] Temp 4 |unfixed |T. AD value
HEX,HEX, DO 4 DO AD value v v v v v v v v
HEX,HEX, 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 Phase(B) 4 Blue phase AD value
HEX,HEX [HEX=Phase (R) | ,' | HEX=AmI [ ] rexcanpii N Phase(R) 4 Red phase AD value
Amplitude(B) 4 Blue amp. AD value
36 37 38 39 40 41 42 43 44 45 46 47 48 49 Amplitude(R) 4 Red amp. AD value
[ HEX=LED [, Jenessum] ;' [cR]LF ] LED 8 LED accumulated time
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Physical value AD value LED Enter
No. Command Type Command format Data Iia;ti C:Srcnk' Description Temp. DO Tem DO Phase Amplitude accumulated | sleep
°c] [umol/L] b Blue light | Red light | Blue light | Red light time mode
0 1 2 3 4 5 6 7 8 910
13 |stdon Request | [t ['d o [n ] [ehedsum] " [CR]LF] 0xAB
2 3 4 5 6 7 8 910 11 12 13 14 15
14 |stdon,HEX, Response | s' | 't | ‘d' | o' | n' | | HEX=Temp | i | HEX=DO | N | Temp 4 |unfixed |T. AD value v (4 v
HEX,HEX DO 4 DO AD value
16 17 18 19 20 21 22 23 24 25 26 27 28 29 LED 8 LED accumulated time
| HEX=LED [, Jereesum] -, [CR]LF]
0 1 2 3 4 5 6 8 910 11
15 |stdona Request | ['s'[t['d o[ na]" [chessum] " [cRILF] OX4A
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21
16 |stdona, HEX, Response | ['s'['t['dJo[n]a [ [ HEX=Temp [')] HEX=DO [, [HEx=Pha®) [''] Temp 4 |unfixed |T. AD value
HEX,HEX, DO 4 DO AD value
HEX,HEX, 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 Phase(B) 4 Blue phase AD value 4 v 4 4 4 7 4
HEX,HEX [[HEX=Phase (R) [ ', | He i [ ne Phase(R) 4 Red phase AD value
Amplitude(B) 4 Blue amp. AD value
37 38 39 40 41 42 43 44 45 46 47 48 49 50 Amplitude(R) 4 Red amp. AD value
[ HEX=LED [ Jenedsum] ' [CR]LF ] LED 8 LED accumulated time
5 6 7
17|gs Request | ['q'['s'[" Jchedsum] ", [cR]LF] OXEF
0 1 2 3 4 5 6 7 8 910 7
18|gs,0K Response |'q' | 's' | N |O|K| Y |Checksum| N |CR|LF| 0x29
9 10 11 12 13 14 15 16 17 18
19 |*serialhumber  [Request |*| s| e| r | i |a| T |n|u|m|b|e| v [ 1) Jenessum] " [CR[LF ] 0XAQ
4 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
20 |*serialnumber=S |Response | [**' | s' | e | r | i | a| T | n[ulmo el r]=] S=Serialnumber [:1] Serialnumber |Max. [unfixed |Serial number
10
25 26 27 28 29
Gt . CRILF ]
0 1 2 3 4 5 6 7
21|de Request | ['d'['c']" Jehedsum] ', [cR]LF] 0x0C
0 4 5 9
22 |dc,0K Response | ['d'['c' [ Jo[K]", [enedsum] " [CR]LF] 0x46
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Co=F [cTo]=] F=CO coefficient [, Jehedsum] ", [cR]LF] co Max. |unfixed [DO CO coefficient
coefficient 16 (Uchida et al., 2010)
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
C1=F [eTrT=] F=C1 coefficient [ ', Jenedsum] ' JCR]LF] c1 Max. |unfixed [DO C1 coefficient
coefficient 16 (Uchida et al., 2010)
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
C2=F [cT2]=] F=C2 coefficient [, Jenedsun] ' JCR]LF] c2 Max. |unfixed [DO C2 coefficient
coefficient 16 (Uchida et al., 2010)
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
do=F [dTo]=] F=d0 coefficient [, Jehedsum] ', [CR]LF] do Max. |unfixed [DO do coefficient
coefficient 16 (Uchida et al., 2010)
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Physical value AD value LED Enter
No. Command Type Command format Data I;a;h C::rcnk' Description Temp. DO Tra DO Phase Amplitude accurpulated sleep
[°C] [umol/L] ’ Blue light | Red light | Blue light | Red light time mode
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
d1=F [a]2T=T F=d1 coefficient [ ', Jenedsum] ' JCR]LF] d1 Max. |unfixed [DO d1 coefficient
coefficient 16 (Uchida et al., 2010)
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
d2=F [a]2T=T F=d2 coefficient [ ', Jenedsun] ' JCR]LF] d2 Max. [unfixed |DO d2 coefficient
coefficient 16 (Uchida et al., 2010)
0 1 2 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
d3=F [da]3]=] F=d3 coefficient [, Jehessum] ', [CR]LF] d3 Max. |unfixed [DO d3 coefficient
coefficient 16 (Uchida et al., 2010)
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
d4=F [d]a]=] F=d4 coefficient [, Jehedsum] ', CR]LF] d4 Max. |unfixed [DO d4 coefficient
coefficient 16 (Uchida et al., 2010)
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Cp=F [clp]=] F=Cp coefficient [ [enessum] ' [CR]LF] Cp Max. |unfixed |DO Cp coefficient
coefficient 16 (Uchida et al., 2010)
0 1 2 3 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
e0=F [e]o]=] F=e0 coefficient [ [enessum] ' [CR]LF] €0 Max. |unfixed |DO e0 coefficient
coefficient 16 (Uchida et al., 2010)
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20
FilmNo=S [l mNTo[=] S=Film Number [, Jenessum] ;' [cR]LF | Film 8 |unfixed [Film number
Number
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
docaldate=S [aToTeclal ra]alt]e]=] S=Calibration date [ ', Jenedsum| " JCR]LF] |calibration | 10 [unfixed |Date of DO calib.
date
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23
A=F [aT=] F=A coefficient [, Jehedsum] " [CR]LF | A Max. |unfixed [T. A coefficient
coefficient 16
0 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23
B=F [B]= F=B coefficient [, Jenessum] " JeR[LF | B Max. |unfixed [T. B coefficient
coefficient 16
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23
C=F [c]= F=C coefficient [, Jenessum] " JeR[LF | c Max. |unfixed [T. C coefficient
coefficient 16
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23
D=F [D]=] F=D coefficient [, Jenessum] " JeR[LF | D Max. |unfixed [T. D coefficient
coefficient 16
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23
E=F [e]=] F=E coefficient [ ', Jenedsum] ' [CR]LF ] E Max. |unfixed |T. E coefficient
coefficient 16
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23
F=F [rT=] F=F coefficient [, Jenesim] " [cR]LF ] F Max. |unfixed |T. F coefficient
coefficient 16
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23
G=F [e]=1] F=G coefficient [, Jenedsum] " [cR[LF | G Max. |unfixed [T. G coefficient
coefficient 16
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23
H=F EE F=H coefficient [, Jehedsum] " [CR]LF | H Max. |unfixed [T. H coefficient
coefficient 16
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
tcaldate=S [tlecTalrTdalte]=] S=Calibration date [ ', Jenedsum] ' JCR]LF] Calibration | 10 [unfixed |Date of T. calib.
date
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Physical value AD value LED Enter
No. Command Type Command format Data Iz]ata Check- Description Temp. DO Phase Amplitude accumulated | sleep
gth | sum Temp. DO = = . — -
[°C] [umol/L] Blue light | Red light | Blue light | Red light time mode
1 2 3 45 6 7
23 |wu Request | ['w'['u' [ Jenedsum] ' [CR]LF] OXE7
0 1 2 3 4 5 6 7 8 910 11 12 13 14
24 |wu,State Response | [w'w [ T'n o 'rm]a] ] Jehedsum] " [cR]LF] State ="normal" 0x32
0 1 8 9 10 11 12 13 14 15
|'w'|'u'| | p' | r | E} | 'h' | E} | a | 't | |Ched<su'r|| ; |CR|LF| State ="preheat" 0xD2
0 1 2 3 4 5 6 7 8 910 11 12 13
[wlul s el e p] [ehessum] " [CRILF] State ="sleep” 0xA2
0 1 2 3 4 5 6 7 8 910 11
25 |querys Request | ['qJ'u e r[y]'s ] [chdsm] " [cR]LF] 0x2A
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18
26 |querys, State Response | [q [u e r [y s o rm]a] 1] [chedsm] " [crRILF] State ="normal" 0x75
1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18 19
[alulelrTysT Telreln]e]a]t]" [chedsm] [cRILF] state="preheat" 0x15
0 1 2 3 4 5 7 8 910 11 12 13 14 15 16 17
[aTulelrTy]s], | s[re]e]p] Jenedsum] ' [cR]LF] State ="sleep" OXE5
0 1 2 3 4 5 6 7 8 910
27 [fwver Request | ' |w| \a | k€1 | T | Y |Checksum| N |CR|LF| O0xA9
2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 .
Firmware . . .
28 |fwver=8 Response | [ |w [vIelr]=] S=Firmware version [, Jenedsum] *, JCR]LF] \ersion 8 [unfixed |Firmware version
0 1 2 3 4 5 6 7 8 910
29 [model Request | ['m'o'['d et ] [enedsum] ' JCR]LF] 0xC2
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17
30 |model=S Response | [mo['d e[ r[=TATR[ O]~ TF[T]" [chegsum] " [CR]LF] S="ARO-FT" 0xDC
Max Model name
4 7 8 9 10 11 12 13 14 15 16 17 18 16
|m|o|d|e|||-|A|R|O|D| ['F T Jenedsum] ", [CR]LF] S="AROD-FT" 0x98
7 8 910 11 12 13 14 15 16 17 18 19
31 |boudrate=| Request | ['b’ | a | u' | o | r | a | t | e [=T1TaT4To o] Jeressm] ' JCRILF] baudrate="14400" 0x55
8 9 10 11 12 13 14 15 16 17 18 19 Set baud rate
[b | a | u' | d | r | a| 't | e | =[1r]9o[2]o]o]", Jchdsum] ' [cCR]LF]  baudrate="19200" 02 | etaut: 38400)
8 9 10 11 12 13 14 15 16 17 18 19
|b|a|u|d|r|a|t|e|—|3|8|4|0|0| " Johedsum] ' [CRILF]  baudrate="38400" OxX4F
32 |boudrate=1 Response Same as Request
1 2 3 4 5 6 7 8 910 11 12 13 14 15
33 error Response | [e'['r['rJ'o'['r =] 1=Error Code [, [chedsun] ', [CR]LF] Error Code | 4 [|unfixed |Error code
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Appendix 3: Examples of Operation Sequence

Example 1: Sample T and DO at 10 s (or more) of sampling interval.

It is much better to power on and off RINKO FT for each measurement to save energy.
please repeat the flowchart below during the observation.
which depends on the host controller.

In other words,
It may take at least 7 — 8 s for single iteration,

Start

¥

Power ON RINKO FT

v

Wait 6 seconds

minimum.

We recommend waiting for 6 seconds for surely obtaining
reliable DO data, although the preheat time is 5 seconds at

Command “querys”

“normal”

Command “tdon”

|

Store T, DO, LED time
by host controller

Command “querys”

“sleep” or “error=0003"

Power OFF RINKO FT

We strongly

¥

End
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“preheat”

1
! The command “querys” is used
1

confirmation only and is not required

, to complete this flowchart.

RINKO FT returns “error=0003” to the
first command “querys” while it is in sleep
mode, but it appropriately responds after
“error=0003” (see Chapters 3 and 5 in
appendix 1).

recommend powering off

RINKO FT instead of using sleep mode.

for



Example 2: Sample T and DO at 6 s (or less) of sampling interval.
In this case, RINKO FT is necessary to be continuously powered on until the observation is finished as
shown in the flowchart below.

Start

¥

Power ON RINKO FT

\1’ We recommend waiting for 6 seconds for surely obtaining
Wait 6 seconds reliable DO data, although the preheat time is 5 seconds at
minimum.

Command “querys”

“preheat”

Command “stdon” . _ .
Minimum sampling interval is 1s.

ll Note: RINKO FT automatically enters sleep

Store T, DO, LED time mode if it does not receive any command for
by host controller 2 _minutes. Once RINKO FT entered sleep
mode, it requires 5 seconds to stabilize the DO

output after waking up. See chapter 3.

Repeat sampling?

Command “gs”
No response

Power OFF RINKO FT

v

End
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