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END USER LICENSE AGREEMENT

NOTICE: 
This SOFTWARE is protected by applicable copyright 
acts and international treaties. Unauthorized reproduc-
tion or distribution of this SOFTWARE, or any portion 
of it, may constitute infringement of any rights under 
applicable copyright acts, civil codes and other relevant 
laws and regulations, and further may result in criminal 
penalties or damages claimed. 

This SOFTWARE is offered only on the condition that 
YOU agree to all terms and condition of the following 
End User License Agreement. 

End User License Agreement

This End User License Agreement is an agreement 
between YOU and TEAC Corporation (hereinafter referred 
to as “TEAC”) on the software, including computer pro-
grams, online or electronic documents, and if provided, 
any related record media, printed materials, and any 
software TEAC may provide as the updates, additions or 
customizations for specific individual customers (herein-
after collectively referred to as “SOFTWARE”). By installing 
the SOFTWARE, it is deemed that YOU have agreed to be 
bound by the terms of this Agreement. In case YOU will 
not agree to the terms of this Agreement, YOU may not 
be allowed to use the SOFTWARE. 

1. GRANT OF LICENSE 
TEAC grants YOU the right to use the SOFTWARE for 
using or processing the data recorded by qualified 
products that TEAC designates (hereinafter referred to 
as “PRODUCT”).  

2. RESTRICTIONS 

oo YOU may not delete the copyright notices or any 
other proprietary legends on the SOFTWARE; 

oo YOU may not copy or distribute the SOFTWARE to 
any third party without the permission of TEAC; 

oo YOU may not modify, reverse engineer, decompile, or 
disassemble the SOFTWARE; 

oo YOU may not rent or lease the SOFTWARE to any third 
party; and 

oo Only in case YOU transfer the SOFTWARE together 
with PRODUCT to the transferee perpetually, YOU 
may transfer YOUR rights under this Agreement to 
the transferee of the SOFTWARE, provided that the 

transferee agrees to comply with the terms and con-
ditions of this Agreement. 

3. TERMINATION 
Without prejudice to any rights or claims to YOU, TEAC 
may revoke YOUR rights under this Agreement if YOU 
breach this Agreement. In such event, YOU must imme-
diately cease using the SOFTWARE, and must completely 
delete them. 

4. COPYRIGHT 
Any and all titles and copyrights in and to the SOFTWARE 
are reserved to TEAC or the third parties who granted 
license to TEAC (hereinafter referred to as “SUPPLIER”). 

5. NO WARRANTY 
YOU ACKNO WLEDGE AND AGREE THAT ALL 
INFORMATION SUPPLIED BY TEAC UNDER THIS 
AGREEMENT, INCLUDING WITHOUT LIMITATION THE 
SOFTWARE, IS PROVIDED BY TEAC “AS IS” AND WITHOUT 
WARRANTY OF ANY KIND. TEAC HEREBY DISCLAIMS 
ALL WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT 
TO THE SOFTWARE AND ANY MODIFICATION THEREOF 
BY YOU, INCLUDING BUT NOT LIMITED TO ANY 
WARRANTIES OF DESIGN, MERCHANTABILITY, FITNESS 
FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT, OR 
WARRANTIES ARISING FROM A COURSE OF DEALING, 
USAGE, OR TRADE PRACTICE. TEAC DOES NOT WARRANT 
THAT THE FUNCTIONS CONTAINED IN THE SOFTWARE 
WILL MEET YOUR REQUIREMENTS, OR THAT OPERATION 
OF THE SOFTWARE WILL BE UNINTERRUPTED OR ERROR-
FREE, OR THAT DEFECTS IN THE SOFTWARE WILL BE 
CORRECTED, OR THAT YOU WILL HAVE OUR SUPPORT 
FOR YOUR USE OF THE SOFTOWARE. TEAC SHALL HAVE 
NO RESPONSIBILITY OR LIABILITY FOR ERRORS OR 
PRODUCT MALFUNCTION RESULTING FROM YOUR USE, 
MODIFICATION, COPYING, OR DISTRIBUTION OF THE 
SOFTWARE. YOU assume complete responsibility for 
decisions made or actions taken based on information 
obtained using the Software. Any statements concern-
ing the utility of the Software are not to be construed as 
expressed or implied warranties. 

Continued on the next page  e
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END USER LICENSE AGREEMENT

Microsoft and Windows are either registered trademarks 
or trademarks of Microsoft Corporation in the United 
States and/or other countries.

Intel Core is a trademark of Intel Corporation or its sub-
sidiaries in the U.S. and/or other countries.

TEAC and TAFFmat are trademarks of TEAC CORPORATION, 
registered in the U.S. and other countries.

Other company names and product names are the trade-
marks or registered trademarks of their respective owners.

Information about copyrights and licensing related to 
open-source software is provided in the “Important 
Notice Regarding Software” at the end of this document.

6. NO LIABILITY FOR CONSEQUENTIAL DAMAGES 
TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE 
LAW, IN NO EVENT SHALL TEAC AND THE SUPPLIER BE 
LIABLE FOR ANY SPECIAL INCIDENTAL, INDIRECT, OR 
CONSEQUENTIAL DAMAGES WHATSOEVER (INCLUDING, 
WITHOUT LIMITATION, DAMAGES FOR LOSS OF 
BUSINESS PROFITS, BUSINESS INTERRUPTION, DAMAGES 
FROM LOSS OF OR NON-OBTAINING OF BUSINESS 
INFORMATION OR DATA, OR ANY OTHER PECUNIARY 
LOSS) ARISING OUT OF THE USE OF OR INABILITY TO 
USE THE SOFTWARE, EVEN IF TEAC HAS BEEN ADVISED 
OF THE POSSIBILITY OF SUCH DAMAGES. IN CASE 
ANY LAWS OR REGULATIONS IN SOME JURISDICTIONS 
DO NOT ALLOW THE EXCLUSION OR LIMITATION 
OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL 
DAMAGES, THE LIMITATION WILL NOT APPLY TO YOU. 

7. MISCELLANEOUS 
This Agreement shall be construed in accordance with 
the laws of Japan.  
All disputes arising in connection with this Agreement 
shall be submitted to the exclusive jurisdiction of the 
Tokyo District Court of Japan. 

Should you have any questions concerning this 
Agreement, or if you desire to contact TEAC for any rea-
son, please write to the address or visit our website set 
forth below: 

TEAC CORPORATION 
1-47 Ochiai, Tama-shi, Tokyo 206-8530, Japan 
TEAC Data Recorder site (Inquiry Form) 
https://datarecorder.jp/en/inquiry/
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Introduction

Disclaimers

Information is given about products in this manual 
only for the purpose of example and does not indicate 
any guarantees against infringements of third-party 
intellectual property rights and other rights related 
to them. TEAC Corporation will bear no responsibility 
for infringements on third-party intellectual property 
rights or their occurrence because of the use of these 
products.

oo In order to improve products, specifications and 
appearance could be changed at any time without 
warning.

oo Illustrations in this document might differ in part from 
actual products.

Operating environment

Supported operating systems
Windows 8.1 (32/64-bit editions)
Windows 10 (32/64-bit editions)
Windows 11
As of September, 2022

Recommended hardware

oo CPU: 3.0GHz Intel® Core™ i5* or faster with 4 or more 
cores
*6th generation (Skylake) or newer

oo Screen resolution: 1280x1024, 1440x900 or higher

oo Memory: 4 GB or more

oo Storage (HDD/SSD): 1 GB or more open space

oo 1000Base-T Gigabit Ethernet port

oo .NET Framework 4.7.2 or later  
(4.8 or later recommended)

Supported product
LX-1000

ATTENTION
oo Operation with all computers that meet the above 
requirements is not guaranteed. Moreover, main-
tenance of continuous recording at high sampling 
speeds might not be possible depending on the 
combination of the activity of background applica-
tions, services and  other driver applications, as well 
as the speed of the hard disk and other factors.

oo Do not change computer settings, including the 
time, while using this application.

Requirement for .NET Framework
If LXK Navi is installed on a computer that does not have 
the above version of .NET framework installed and is not 
connected to the Internet, manual installation of .NET 
framework will be necessary.
Execute NDP472-KB4054530-x86-x64-AllOS-ENU.exe, 
which is in the .NET Framework folder on the included 
CD-ROM, and follow the instructions on screen to install 
.NET Framework.
If using a Japanese version of Windows, also execute 
ndp472-kb4054530-x86-x64-allos-jpn.exe.

NOTE
The above version of .NET Framework is installed by 
default for Windows 10 1803 (April 2018 Update) and 
later versions or Windows 11.
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Installation

Follow these procedures to first install the LXK  Navi 
application. Installation must be conducted by a per-
son with administrative privileges for the computer on 
which the application is being installed.

ATTENTION

oo Restarting the operating system could be necessary 
during installation. Quit other applications before 
beginning installation.

oo If a User Account Control window appears during 
installation, click “Yes” to proceed with the installation.

NOTE
The screens used in this example are from Windows 10.

1	 Double-click the LxkNaviSetup.exe file to open 
the installation wizard.

NOTE
If necessary, VC Runtime (Microsoft Visual C++ 
2015-2019 Redistributable (x86)) will be installed.

2	 Click “Next”.

3	 Select the installation folder, and click “Next”.

4	 Click “Next”.

5	 When the installation completion screen 
appears, click “Close” to finish the installation.
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Installation

Installing over existing versions

The following message will appear if LxkNaviSetup.
exe is used to install LXK Navi when another version is 
already installed on the computer. Click “OK” to proceed 
with the installation.

Notice about security software

Connection might not be possible if the computer being 
used has a firewall, antivirus software or other security 
software installed. Permit transmission on the following 
ports.

50176 (TCP), 49920 (UDP)

Setting the IP address

For connecting the LX-1000 and the computer, we rec-
ommend setting the same subnet mask for both, and 
setting the same IP address group as the computer.
Set the IP address, for example, on the LX-1000 or the 
computer as necessary. Use IPv4 to make the setting. 
When using an LX-1000 connected to a network, make 
settings in consultation with the network administrator.

Setting the IP address of the LX-1000
The settings are as follows when shipped new from the 
factory.

IP address: 192.168.0.10
Subnet mask: 255.255.255.0
Gateway: 0.0.0.0
DHCP: disabled

Follow these procedures to first set the IP address.

1	 Turn the LX-1000 that is connected to a net-
work on.

When connecting multiple LX-1000 units to a net-
work, connect them and set their IP addresses one 
at a time.

2	 Click the Start button and select the TEAC LXK 
Navi app.

When using Windows 7, select TEAC - LX-1000 - LXK 
Navi.

3	 On the Device selection screen, click the Edit 
button for the LX-1000 to be set.

Continued on the next page  e
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Installation

4	 Set the IP address and click the Apply button.

Change the name of the device if necessary.

To use DHCP, click the DHCP slide button to enable it.
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1.	Basic operation

1-1.	 Device selection screen

After launching LXK Navi, a selection screen for connected LX-1000 units will open.

LX-1000 units that are on the same subnet mask as the 
computer will be shown.
Select the LX-1000 unit to connect and click the OK 
button.

NOTE

oo If the LX-1000 that was connected at the last time of 
operation is detected, it will be selected automati-
cally. Click the OK button to continue.

oo To directly specify the IP address of an LX-1000 to 
connect, put a check next to “Manual”, input the IP 
address of the LX-1000, and click the OK button.

Status

No indication
Connection is possible.

In use
Connection is not possible because it is connected with 
another computer or a remote control is connected.
End the connection with the other computer or dis-
connect the remote control to enable connection.

Not reachable
Connection is not possible because of a problem 
with the IP address of the LX-1000 or the computer.
Confirm that the IP addresses are set correctly.

Sync mode
This sets the synchronized operation mode of the 
LX-1000 (page 33).

Identification
Devices selected on the Device selection screen can be 
identified.
Select one LX-1000 from the list on the Device selection 
screen, and click the Identify button to make all LEDs on 
its front panel blink, showing that it is the one selected.
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1-2.	 Home screen

A	 Information
The following information is shown in order from 
the top.

Status icon
8: Stopped
p9: Record ready
p: Recording
t: Playing back
t9: Playback ready

Recording/playback information
ID – event mark (pages 16 and 23)
Recording/playback time

B	 Measurement conditions
Content related to measurements set on the Settings 
Screen is shown here.

LX-1000 clock time
The display format can be set using the Time set-
ting Date format (page 31).

CAN port display
The CAN ports that can be used are shown as 
“CAN1” and “CAN2”, for example. If CAN data is 
received during recording, the background will 
become green (when “Full” is selected).
When set to “Signal recording”, it will always be blue.

Comment
This shows the comment entered on the File 
Settings Screen (page 34).

Monitor
The signal of the specified channel is converted 
from digital to analog and output from the LX-1000 
MONITOR OUT connector (page 32).

oo Pulse input cannot be selected.

Volume
This adjusts the volume of the built-in speaker on 
the side of the LX-1000 and the earphone. Select 
the signal output with “Speaker source” in the 
General Settings (page 28).

1.	 Basic operation
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oo When an earphone is connected to the EARPHONE 
jack, sound will be output from it instead of the 
speaker built into the side of the LX-1000.

Mute
This mutes the volume of the LX-1000 built-in 
speaker and the earphone.

C	 ll / ;; buttons
The ll button closes the information and measure-
ment condition display area on the left side of the 
window.
The ;; button opens the information and measure-
ment condition display area on the left side of the 
window when it has been closed.

D	 View setting
This sets the data display.
Wave: waveform display
Bar: bar meter display
Digit: digital value display
CAN: CAN signal display (only for Full)
GPS: GPS information display

E	 Recording/playback control
Click the icons to conduct the following operations.

: Select file
8: Stop
p: �Click to ready recording, then click t to start 

recording
t: Start playback
9: Pause

The following button is only enabled during recording.
b: Add event mark

oo A maximum of 200 event marks can be added 
to a single data file.

The following buttons are only enabled during 
playback.
.: Skip to previous recording data
/: Skip to next recording data

F	 Window layout

  : Maximize window View 1

  : Split into left and right windows

  : Split into top and bottom windows

G	  button
This opens a menu (page 20).

H	  button
Click to open the Settings Screen.

1.	 Basic operation

I	 GPS information
This shows GPS information. Click this to hide it.

J	 Battery unit status
When a BU-LX1000 battery unit is connected, this 
shows its status.

 Battery charge high
 Battery charge low
 Battery voltage low
 Using external power supply
 External power supply voltage abnormal

NOTE
Battery charge indications are estimates.

K	 Recording media information
This shows the amount of free space on the data 
recording destination.
The display format is days hours: minutes: seconds.
Input the recording data destination on the File 
Settings Screen (page 34).

L	 Data display
This shows measurement waveforms and measure-
ment values.
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1.	 Basic operation

1-2-1.	 Settings by view
The following items are shown according to the display view.
Wave
Hold When this is turned on, the waveform dis-

play will stop and cursors will be shown.
Time scale This adjusts the horizontal display range.
Channels This sets the number of channels shown.
Display Set which channels to show.

This shows basic channel properties.

  These open the Channel Property List.

oo The channel names are the names set on the Input/
output amplifier module editing screen (page 37).

Digit
RMS Check this to show root mean square values.
Columns Set the number of columns shown.
Auto The number of columns shown is adjusted 

according to the number of channels.
Display Set which channels to show.

Bar
%/dB Change the unit shown.
Clear Clear peak values.
Peak hold Check this to hold peak values.
Columns Set the number of columns shown.
Auto The number of columns shown is adjusted 

automatically according to the number of 
channels.

CAN
Port Check the port shown..
Columns Set the number of columns shown.
Auto The number of columns shown is adjusted 

automatically according to the number of 
channels.

Display Set which channels to show.

1-2-1-1.	 Cursor properties
When Hold at the top left of the screen is turned on, the 
waveform display will stop and cursors will be shown.
Drag a cursor to move it.

ATTENTION

oo Pausing during playback will automatically turn on 
the Hold function. Resuming playback will turn it off 
automatically.

oo When stopped, the Hold function turns off automati-
cally and the Hold button becomes disabled.

C1 and C2 at the bottom left of the window show the 
horizontal positions of each cursor.
C1C2 shows the distance between the two cursors.

1-2-1-2.	 Channel Property List
Click  or  to open the channel property list at the 
bottom of the window.

Number
Channel number

Edit
Use this to edit channel properties.
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1.	 Basic operation

Channel
Channel name

Offset
Offset used for Physical Quantity Conversion

Zoom
Display magnification rate

Position
Offset of graph display position

C1
Measured value of Cursor 1 position on the horizontal 
axis

C2
Measured value of Cursor 2 position on the horizontal 
axis

Abs (C1-C2)
Absolute difference in measured values of Cursor 1 
and Cursor 2

Min (C1-C2)
Minimum measured value between Cursor 1 and 
Cursor 2

Max (C1-C2)
Maximum measured value between Cursor 1 and 
Cursor 2

1-2-1-2-1. Editing channel properties
Click the Edit button for channel properties to open an 
editing screen.

� �
Use these to change the channel being edited.

Physical Quantity Conversion
The Physical Quantity Conversion setting can be 
changed without opening the System Screen.

oo CAN signal and pulse values cannot be edited.

Display range

Display Zoom
This adjusts the amount displayed on the vertical 
axis.

Display Position
This changes the vertical range shown in the 
graph.

Display range
This shows the vertical display range.

Display color
This sets the color of the line in the graph.

1-2-1-2-2. Basic Channel Properties Screen 
Click  on a channel to open this Basic Channel 
Properties Screen.

Reset
This sets Zoom to 1 and Position to 0%.

Details
This opens the Channel Properties Screen.
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1.	 Basic operation

1-3.	 Settings Screen

Click the  button on the Home Screen to open the Settings Screen. 
See page 27 for details.

M	 Back button

Return to the Home Screen.

N	 Settings menu level

This shows the the current Settings menu level.

O	 Settings sub menus

Sub menus appear here when they are available.
These are the second level of the Settings menu.

P	 Settings menu

Click a Settings menu item to open it.
These are the first level of the Settings menu.

Q	 Settings page
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1.	 Basic operation

1-4.	 Status changes

1-4-1.	 Explanation of status change diagram entry
Entries appear on the status change diagram in the following manner.

[0REC]

Stopped

Setting change

Status

Possible operations

Status change (by button or menu)

1-4-2.	 Status change diagram
This application has the following states.

[0REC]

[7FWD][9PAUSE] [7FWD]

[8STOP]

[7FWD]

[9PAUSE]
[/]
[.]

[8STOP]

[8STOP]

[8STOP] [9PAUSE]

Stopped

[Stop playback]

[Turn power on]

Playback ready

Searching operation

PlayingRecording

Record ready

Playback, waveform display, digital 
value display and bar meter display

Recording, waveform display, digital 
value display and bar meter display

Waveform display, digital value 
display and bar meter display

Setting change
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1-5.	 Recording and playing data

Recording data can be saved to an LX-1000 SD card 
and/or a computer.
Install AR-LXAO1000 analog output amplifiers into the 
LX-1000 as necessary.

ATTENTION
Data saved to an LX-1000 SD card can be played back. 
Data saved to a computer cannot be played back.

1	 Turn an LX-1000 that is connected to the net-
work on.

2	 Click the Start button and select the TEAC LXK 
Navi app.

When using Windows 7, select TEAC - LX-1000 - LXK 
Navi.

3	 Select the LX-1000 to operate.

NOTE
When connecting to an LX-1000 that is not on the 
same subnet mask as the computer, check “Manual” 
on the Device selection screen and enter the IP 
address of that LX-1000.

4	 Set the measurement conditions or load them.

Click the  button to open the Settings Screen 
(page 27).
To load measurement conditions that are saved 
on an SD card or a computer, click “Load/Save” on 
the Settings Screen, and click the Load g button 
(page 48).

ATTENTION
If an input/output amplifier module is changed, the 
measurement conditions will be reset.

5	 Record or play data.

Recording
Press the p button to make the system ready to 
record.
If a start trigger has been set, recording will start 
when a trigger condition is met.
If no start trigger has been set, click the t button 
to start recording.

1.	 Basic operation

Playback
Click the t button to start playback. This will start 
playback of the most recently recorded data. To 
play a specific file, click the  button and select that 
file (page 25).

ATTENTION
Be careful of the following during recording and play-
back. Recording and playback could be interrupted.

oo Do not allow the computer to go to sleep or sus-
pend operation.

oo Do not allow background tasks that put heavy 
loads on the system.

1-5-1.	 ID explanation
IDs are consecutive file numbers inside playback and 
recording folders. These do not always match the file 
name suffixes (3 digits for SD and 3–5 digits for PC).

oo During SD & PC recording, media settings show con-
secutive file numbers in SD playback or recording 
folders.

1-5-2.	 Waveform overview
By default, waveforms are shown in channel number 
order.

NOTE
The vertical axis scales use the input range values of 
each channel.
Selecting waveforms to show
Click “Display” at the top right of the screen to open the 
“Display channels” list. All channels are shown by default. 
Remove checks next to the channels that do not need 
to be shown.

NOTE
Click “All” to check/uncheck all the channels at once.

Resetting the waveform display
Click “Display” at the top right of the screen and then 
click “Reset” at the bottom left to clear the customized 
waveform display and show all channels in numerical 
order.
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1.	 Basic operation

Changing the waveform display order
Waveform windows can be dragged and dropped to 
change the order that they are displayed.

Operation example
Moving Ch1 to between Ch2 and Ch3.
Click the Ch1 waveform window and, without releasing 
it, drag it to between Ch2 and Ch3, causing a red line to 
appear between these channels.

Release the left mouse button, dropping the Ch1 wave-
form window between the Ch2 and Ch3 waveform 
windows.

Overlaying display of waveforms
Waveform windows can be dragged and dropped on 
top of each other to overlay their display.

NOTE

oo The waveform that is dragged and dropped will 
appear on top.

oo The name of that channel waveform will be shown.

oo g, t and  buttons appear at the top left of the 
channel display window during overlay display.

oo Waveforms are drawn in order from the bottom 
channel. If waveforms are the same, only the top 
waveform will be shown.

Operation example
Overlaying Ch1 and Ch2 waveforms
Click the Ch1 waveform window and, without releasing 
it, drag it on to the Ch2 waveform window, causing a 
red box to appear around it.

Release the left mouse button, dropping the waveform 
for overlay display.

Changing the overlay order
Click the g and t buttons to change the overlay order.

Ending overlay display
Click the  button to remove the top waveform and 
show it in the next separate window.
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1-6.	 Synchronization function

For details about master and slave unit connections, 
refer to “Synchronization function” in the LX-1000 
Instructions for Use.
See “Sync” on page  33 for information about master 
and slave device settings.

1-6-1.	 Synchronized recording settings
If you set Sampling frequency, AD bits and Media 
(recording destination) for the master unit, they will also 
be set for slave units automatically. These settings can-
not be changed on the slave units.

The number of recording channels can be set separately 
for the master and slave units. An error will occur if record-
ing is conducted at a transmission rate higher than the 
slave units can record.
Confirm that the numbers of recording channels on the 
slave units are suitable before starting recording.

oo Setting triggers on the slave units is not possible.

oo The following amount of time is necessary to start 
synchronized recording from a stopped state.

Sampling frequency Starting delay
96 kHz – 12 kHz About 2 seconds

6 kHz About 3 seconds
3 kHz About 4 seconds

1.5 kHz About 5 seconds

oo Level triggers and external triggers become effective 
ten seconds after the unit becomes record ready.

oo If recording cannot be continued with the master 
unit because, for example, it does not have enough 
recording media capacity, recording will stop at that 
moment.
If recording cannot be continued with a slave unit 
because, for example, it does not have enough 
recording media capacity, recording will stop only 
for that unit. Other units will continue recording, but 
pausing will stop recording.

1.	 Basic operation

1-6-2.	 Synchronized playback settings
After selecting files to play on the slave units, select the 
file to play on the master unit.

oo If the file to play is selected on the master unit with-
out selecting files to play on the slave units, the last 
recorded/played files will be played.

1-6-3.	 Limitations when using LXK Navi
Synchronized operation when using LXK Navi has the 
following limitations.

oo Do not connect LX-1000 units other than the 
master and slave units being used for synchro-
nized operation to the same subnet
Operation on the same subnet is only supported for 
the master and slave units being used for synchro-
nized operation. Operation of other LX-1000 units 
connected to the same subnet is not supported.

oo One computer is necessary for each LX-1000 
unit when connecting LXK Navi to both master 
and slave units
Only one unit can be controlled from a single com-
puter using LXK Navi. Running multiple instances of 
LXK Navi on a single computer and connecting them 
to multiple master and slave units for control is not 
supported.
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1.	 Basic operation

1-6-4.	 VR-24 sync

Preparation

1	 Use a synchronization cable to connect the 
SYNC OUT connector of the LX-1000 to the 
VR-24/WX SYNC connector of the VR-24.

The VR-24 will operate as the slave unit.

2	 Turn the VR-24 on.

3	 Set the VR-24 Synchronization type to “WX 
sync”.

4	 Turn the LX-1000 on.

5	 Use the LX-1000 Sync settings to set “Mode” to 
“Master” and “Number of synchronized units” 
to “2”. Then, conduct “Connection check”.

If there are no connection problems, the “Sync sta-
tus” will be “OK”.

6	 Execute “Adjust time” to set the time used by 
the VR-24 to that used by the LX-1000.

The error is ±1 second.

Recording
When recording operations are conducted with the 
LX-1000, the same operations will automatically be con-
ducted with the VR-24.

ATTENTION

oo Synchronization of one LX-1000 and one VR-24 is 
possible.

oo When the following settings are made on the LX-1000, 
they will also be made on the VR-24 automatically.

oo Sampling series

oo Sampling frequency

oo AD bits

oo Set to a sampling frequency supported by the VR-24.

oo Event marks can only be set on the LX-1000.

oo Synchronized playback operations are not possible.
Set synchronization type to OFF in order to play back 
recordings.
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2-1.	 Order of procedures

Set recording conditions
c

Set recording destination
c

Calibration
c

Set triggers
c

Make other settings
c

Start recording
c

Stop recording

2-2.	 Setting recording conditions

On the Settings Screen, make settings for the sampling 
frequency, analog-digital conversion bit depth, num-
ber of recording channels, voice memo activation and 
amplifiers (page 27).

2-3.	 Setting recording destination

Set the media and file name for recording.
Set the recording destination on the File Settings Screen 
(page 34).

oo When SD is selected for Media, a “Format media” item 
is shown. Click the  button to format the SD card 
loaded in the LX-1000.

2-4.	 Calibration

Set the value used to convert sensor output to physical 
quantities.

2-4-1.	 Equivalent input calibration
In the Physical quantity conversion field, set the rated 
output and rated capacity indicated in the sensor test 
report (page 37).

2-4-2.	 Adjusting zero balance
Zero balance can be adjusted for channels with strain 
amplifiers that have the amplifier mode set to ST.
Click the  button at the top right of the Home Screen 
and select “Zero balancing”.

Put checks into the Selection boxes to select channels 
for zero balancing. Then, click the Execute button.

2-4-3.	 TEDS calibration
Click the TEDS Read button on the settings screen for an 
individual amplifier module that supports TEDS to set its 
physical quantity conversion value (page 37).
To set TEDS data for multiple channels at the same time, 
click the  button at the top right of the Home Screen 
and select “TEDS”.

TEDS data for connected sensors will be shown in a list. 
Put checks into the Selection boxes for channels to set 
their TEDS data as physical quantity conversion values. 
Then, click the Apply button.

2.	Recording
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2-5.	 Auto range

Amp input ranges can be set automatically by inputting 
a temporary signal before recording.

NOTE
The auto range function can only be used with 
AR-LXPA1000 analog input amps.

1	 Click the  button at the top right of the Home 
Screen and select “Auto range”.

2	 Put checks into the Selection boxes to select 
channels for the auto range function. Then, 
click the Start button.

3	 Input a signal.

4	 Click the Stop button.

From the input signal level, suitable ranges will be 
shown in the Result column, and ranges will be 
changed.

5	 Click the  button to return to the Home Screen.

ATTENTION

oo Limitations on synchronization function use
Execution of the auto range function is conducted 
from the master unit.
All AR-LXPA1000 analog input amp channels for mas-
ter and slave units are subject to auto range. Specific 
channels cannot be selected.

oo If there are channels that have been AC coupled, 
measurement will not start for 10  seconds after 
starting the auto range function. Input signals after 
10 seconds have elapsed.

2.	 Recording
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2-6.	 Setting triggers

In addition to manually starting and stopping recording, 
you can also set the system to start and stop recording 
using triggers and intervals. Make these settings on the 
Trigger Settings Screen (page 47).
The trigger recording operations are explained below.

ATTENTION
When using triggers and intervals to start recording 
automatically, put the system into a record ready state. 
The system will not detect triggers if just in a stopped 
state.

Trigger recording
Example of one trigger recording repetition

Pre-trigger Recording time Post-trigger

Record ready 
starts

Recording 
stops

Recording start 
condition met
u Level trigger
u External trigger
u Timeout

Recording stop 
condition met
u Level trigger
u External trigger
u Recording time

For trigger recording, you can set a combination of 
recording starting conditions (level trigger, external 
trigger or timeout) and recording stopping conditions 
(level trigger, external trigger or recording time).

Recording starting conditions
Level trigger

Use a level change for the set channel as a trigger.

External trigger
Recording starts when the input through the external 
trigger signal input (TRIG IN) connector becomes the 
L level (0.4 V or less).

Timeout
If the conditions set to start recording are not met 
within the set time, recording will be forced to start 
automatically.

Pre-trigger
By default, the system saves data from the time 
between when a recording starting condition occurs 
and when a recording stopping condition occurs. 
When a pre-trigger interval is set, data is recorded 
before a recording starting condition occurs, but only 
after the system is made record ready.

oo During this interval, audio memos and CAN data 
will not be recorded.

Recording stopping conditions
Level trigger

Use a level change for the set channel as a trigger.

External trigger
Recording stops when the input through the external 
trigger signal input (TRIG IN) connector becomes the 
H level (open or 2 V or more).

Recording time
Recording continues only for the set amount of time.
Recording will not stop if 0 is specified.

Post-trigger
Even after recording stop conditions are met, record-
ing will continue for the set amount of time.

oo When recording is stopped manually, however, 
post-trigger recording will not occur.

Number of repetitions
Sets the number of repetitions. If the number of rep-
etitions is 2 or more, the system will become record 
ready after recording stops the first time. When the 
recording starting condition is realized, recording will 
start again. This will repeat for the number of repeti-
tions. Then, recording will stop.
If “Endless” is checked, recording and pausing will 
repeat until the recording media is full or recording is 
stopped manually.

oo If “Endless” is checked and recording is conducted 
until the recording media becomes full, the data 
for the last recording might not be as long as the 
Recording time setting

ATTENTION
Triggers cannot be monitored for about two seconds 
after becoming record ready, or after recording starting 
or stopping conditions occur (about 10 seconds with 
synchronized recording).
During this time, nothing will happen even if trigger 
conditions occur.

2.	 Recording
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2.	 Recording

Interval recording
Example of one interval recording repetition

Start time
Recording starts

Recording 
stops

Recording time

With interval recording, when the Number of repetitions  
is set to 1, recording will start at the Start time and stop 
after the set Recording time has elapsed.
Example of three interval recording repetitions

Record ready Record ready Recording 
 stops

Start time
Recording 
starts

Recording 
starts

Recording 
starts

Recording 
time

Recording 
time

Recording 
time

Interval 
time

Interval 
time

When the Number of repetitions is set to 2 or more, 
recording will start at the Start time and pause after the 
set Recording time has elapsed. After the Interval time 
has elapsed, recording will start again, repeating for the 
set number of repetitions. Then, recording will stop.
If the Number of repetitions is set to “Endless”, interval 
recording will repeat until the recording media is full or 
recording is stopped manually.

Start time
Recording starts at the set time.

ATTENTION
If the set time has already passed when the system is 
made record ready, recording will not start.
The system might take some time to become record 
ready if, for example, there are already many recorded 
files. Considering this, set the start time with sufficient 
spare time.

Recording time
Recording continues for the set amount of time.
Recording will not stop if 0 is specified.

Interval time
If the Number of repetitions is set to 2 or more record-
ings, this is the amount of time that the system stays in 
a record ready state from the time one recording ends 
until the next recording starts.

ATTENTION

oo Set the Interval time to at least 6 seconds.
oo Even if the system has manually been put in a 
record ready state during the recording time, the 
next recording will start after the originally set 
recording time and interval time have elapsed.

Number of repetitions
Sets the number of repetitions. If “Endless” is checked, 
recording and pausing will repeat until the recording 
media is full, the file name suffix exceeds the number 
of digits (3 for SD, 3–5 for PC), or recording is stopped 
manually.
If “Endless” is checked and recording is conducted 
until the recording media becomes full, the data 
for the last recording might not be as long as the 
Recording time setting.

2-7.	 Starting recording

Press the 0 button to make the system ready to record.
If a start trigger has been set, recording will start when a 
trigger condition is met.
If no start trigger has been set, click the 7 button to 
start recording.

2-7-1.	 Event mark
The b button can be clicked during recording to set an 
event mark.

oo A maximum of 200 event marks can be added to a 
single data file.

2-8.	 Stop recording

If a stop trigger has been set, recording will stop when a 
trigger condition is met.
If no stop trigger has been set, click the 8 button to stop 
recording.
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2-9.	 Recording format

The format used for recording data is TAFFmat.
See the LX-1000 Instructions for Use for details about the TAFFmat format.

2-9-1.	 Media folder structures

Folder type Name Details

Master folder LXDAT
This is created in the root folder.
Data is managed inside it.
The name is fixed.

Project folders
Characters as set
(Example: LX1000-DIR1)

These are created in the master folder.
Their names can be set as desired.

Recording folders
Characters as set
(Example: LX1000_)

These are created in project folders.
Their names can be set as desired.
Each time recording starts, a folder is created with a suffix added 
automatically (3 digits for SD or 3–5 for PC).

Recording data Same as recording folder
When a recording is divided at 4 GB, a - followed by a three-digit 
suffix will be added to the name.

Folder structure example
root s Root folder

LXDAT s Master folder
LX1000-DIR1 s Project folder

LX1000_001 s Recording folder
LX1000_001.HDX s Index file
LX1000_001.DAT
LX1000_001.HDR
LX1000_001.GPS Recording data
LX1000_001.WAV
LX1000_001.CAN
LX1000_001.CNX
LX1000_001-002.DAT
LX1000_001-002.HDR
LX1000_001-002.WAV Divided data
LX1000_001-003.DAT
LX1000_001-003.HDR
LX1000_001-003.WAV

LX1000_002 s Recording folder
LX1000_002.HDX s Index file
LX1000_002.DAT
LX1000_002.HDR
LX1000_002.GPS Recording data
LX1000_002.WAV
LX1000_002.CAN
LX1000_002.CNX

...
LX1000-DIR2 s Project folder

...

When saving recording data on a computer, the end of the full path of the folder the data is saved in will be the 
selected “Base folder” followed by the “Folder”.

2.	 Recording
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3.	Playback

3-1.	 Playback

Install AR-LXAO1000 analog output amplifiers into the 
LX-1000 as necessary.

ATTENTION

oo Data saved to an LX-1000 SD card can be played 
back. Data saved to a computer cannot be played 
back.

oo Set media to SD or SD & PC.

1	 Click  to open the Select playback file window.

A list of folders will appear on the left side.
A list of the files in a folder appears on the right side.

2	 Select a folder, select the playback file, and 
click the Start button to start playback.

Playback will start and playback data will be shown 
on the Home Screen.
During playback, the following buttons are enabled.
.: Skip to previous recording data
/: Skip to next recording data

NOTE

oo Clicking the 7  button on the Home Screen 
without selecting a file will play the most recently 
recorded or played data.

oo If Behavior after searching is set to Pause, the 
unit will pause when playing files from a file list 
(page 49).

3	 Click the 8 button to stop playback.

3-1-1.	 Searching operation
Searching is possible when in a playback ready state.

ATTENTION
Searching is not possible if no SD card is loaded in the 
LX-1000 or if the loaded SD card does not contain mea-
surement data.

When searching is possible, the information display area 
at the top left of the window will change as follows.

When the information and measurement condition 
display area is not being shown on the left side of the 
window, it will change as follows.

The following items can be searched. The current play-
back position is shown for each item.

a	 ID

b	 Playback search bar

c	 Event mark

d	 Playback time (count)

e	 Recording date
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3.	 Playback

Searching

1	 Click the item to search.

The search position input window will appear.

The example below shows the window when ID 
has been clicked.

2	 Input the search position.

To input the search position, click 5 or b, or click 
the number area and input the number directly.
Click “Cancel” to close the window.
Click “Reset” to return ID to the current position.

3	 Click “OK”.

Playback will start from the search position.
If ID search is conducted during synchronized play-
back, the system will enter a playback ready state at 
the search position.

NOTE
If Behavior after searching is set to Pause, the unit will 
pause after using a search function (page 49).
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4-1.	 Basic operation

1	 Click the  button on the Home Screen to open 
the Settings Screen.

2	 Select a setting menu item on the left side of 
the screen, and change settings.

Select a sub menu item if necessary.
When Mode is set to Trigger on the Trigger Settings 
Screen, for example, and a lower level of Settings 
Screen is available, click the  button to open it. 
Click the  button as necessary to make settings.

To go back from a lower level of Settings Screen, 
click the  button above the setting items.

3	 Click  at the top left of the window to return 
to the Home Screen.

ATTENTION

oo If an input/output amplifier module is changed, the 
measurement conditions will be reset.

oo The Settings screen cannot be closed if the set 
measurement conditions exceed a maximum limit 
for the number of channels that can be recorded 
simultaneously.

4.	Settings

Review the following settings.

oo Sampling frequency (bandwidth)*

oo AD bits

oo Number of channels
*This cannot be changed for slave units in synchronized operation mode. 

To change this, change the setting of the master unit.

NOTE
oo See the “Number of channels that can be recorded 
simultaneously” in the Specifications of the LX-1000 
Instructions for Use.

oo Settings can be saved on the Load/Save Settings 
Screen.

oo Data cannot be loaded if the saved settings are for an 
input/output amplifier module structure that is differ-
ent from the current one.

Menu structure

 
System

General
GPS
Pulse
Time
Monitoring
Sync

File
Format media

Modules
Channels
CAN
Trigger
Load/Save
Misc

Misc
Version
Environment
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4-2.	 System settings

4-2-1.	 General

4.	 Settings

AD bits
Sets the analog-digital resolution (quantization bit 
depth).

Sampling series
Sets the sampling frequency series. 

Sampling frequency
Set the sampling frequency. 

Decimation filter
This setting item appears when the sampling frequency 
series is set to “Low speed series”.

When using a low-speed sampling frequency series, 
set whether or not to use a decimation filter to prevent 
aliasing.

ON: Use.
OFF: Do not use. Aliasing will occur, but delay will not.

Voice memo
Set voice memo recording. The recording level is 
adjusted automatically.
Off: Not recorded
On: Recorded

oo Voice memos are not recorded during the pre-trigger 
interval.

oo When playing data recorded using the pre-trigger 
function, the beginning of the voice memo will 
be lined up with the recording data, so the voice 

memo and recording data playback positions will 
be shifted by the amount of pre-trigger data.

ATTENTION
The maximum file size of voice memo data is 4  GB. 
Voice memo data in excess of 4  GB will not be 
recorded, but normal recording will not be interrupted.
(For voice memo data to exceed 4 GB, it would take 
about 6 days.)

Speaker source
Voice memo
Monitor

Speaker volume
This adjusts the volume of the LX-1000 speaker and 
the earphone.
The minimum is 0, and the maximum is 100.

Mute speaker
This temporarily minimizes the volume.
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4-2-2.	 GPS

4.	 Settings

Use
On: Use
Off: Do not use

Baud rate
4800 baud
9600 baud
19200 baud
38400 baud

oo Set this to 38400 baud usually.

Data recording
Off: Not recorded
On: Recorded

Time difference
Enter the time difference from UTC.

oo Click the Auto button to load the operating system 
setting.

oo For example, input +9:00 for Japan.

GPS status
This shows the status of the GPS receiver.
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4.	 Settings

4-2-3.	 Pulse

Use
Select the pulse input (PULSE IN) connector to use.

Mode
Select the pulse mode.
Count (total)

The total pulse count is recorded from the record 
ready state.

Count (gate)
The pulse count is recorded during the gate time.

Period
The pulse period is recorded.

Frequency
The pulse frequency is recorded.

rpm
The number of revolutions per minute is recorded.

Edge
This sets the timing for counting pulses.

Threshold
This sets the voltage level for counting.

Division ratio
This sets the division ratio when dividing before 
counting pulses. Set to 1 to not divide.

Moving average number
This sets the number of data to use for the moving 
average. Set to 1 to not use a moving average.

Range
Select the measurement range.

oo The units shown depend on the mode selected.

PPR (pulses per revolution)
This is shown when the mode is set to rpm.
Set the number of pulses per revolution.
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4-2-4.	 Time

4.	 Settings

Date format
One of the following three date formats can be selected.
(YYYY: year, MM: month, DD: day)
YYYYMMDD
MMDDYYYY
DDMMYYYY

Time adjustment
Set the date and time of the LX-1000 clock.

Set to the above time
Input the date and time and click this button.

Set to PC time
Click to set it to the computer time at that instant.

Set to GPS time
Click to set it to the GPS time at that instant.
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4-2-5.	 Monitoring

4.	 Settings

Measured values of the specified channel are converted 
from digital to analog and output from the MONITOR 
OUT connector.

oo Only channels that have been assigned to input 
amplifier modules can be selected.

Target channel
Select the channel output from the MONITOR OUT 
connector.

oo Set this to Off when you do not want to output 
signals from the MONITOR OUT connector.

oo Nothing will be output when an unrecorded chan-
nel is selected.

oo Pulse input cannot be selected.

Output voltage range
This sets the voltage output when the input of the 
selected channel is 100% of the input range.
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4.	 Settings

4-2-6.	 Sync

Mode
This sets the synchronized operation mode of the 
unit.

Number of synchronized units*
This sets the number of units operating with 
synchronization.

Connection check*
Use to check connections between master and slave 
units.

Adjust time*
This sets the time used by slave units to that used by 
the master unit.

* This is shown when the mode is set to Master.

NOTE
For information about synchronized operation, see 
“Synchronization function” on page 18.

Mode settings
Assign the number of units that will be synchronized, 
starting with the master, followed by the slave units in 
order from number 1.
For example, when synchronizing three units, set one as 
Master and the other two as Slave 1 and Slave 2.
Synchronized operation is not possible if a unit is set as 
Slave  2 but no unit is set as Slave  1 or if two units are 
both set as Slave 1.
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4-3.	 File

4.	 Settings

Media
This sets the media where recordings are saved.
SD: LX-1000 SD card
PC: computer
SD & PC: �LX-1000 SD card and computer

Remain (Open capacity)
This shows the amount of free space on the saving 
location.

Number of digits (PC only)
This sets the number of digits in the suffix (page 24).

Format media
This appears when Media is set to SD.
To format the LX-1000 SD card, click the  button.
NOTE

Putting a check next to “Erase format” and execut-
ing it could improve writing performance that has 
decreased due to repeated use.

Base folder
Set when saving to a computer.
Select the folder name from the list or select “Custom” 
and enter the name as desired to set another folder.

oo We do not recommend saving to removable 
media or network drives because stable recording 
might not be possible.

Folder
Use these to set the name of the folder where record-
ing data is saved.

File
Set the beginning of the names given to recording 
data files.

Comment
Input a comment for recording data.

Folders where recording data is saved
When Media is set to SD
Data will be saved in the folder set with “Folder name” in 
the root directory of the SD card.
With the settings in the screen shown above, data will 
be saved in ¥LXK_DATA.

When Media is set to PC
When saving recording data, the folder the data is saved 
in will be the set “Folder” inside the “Base folder”.
With the settings in the screen shown above, data will 
be saved in  
C:¥Users¥(user name)¥Documents¥TEAC¥LX-1000¥DATA 
¥LXK_DATA.

When Media is set to SD & PC
Data will be saved to both the SD card and computer as 
explained above.

NOTE
oo If a folder that does not exist is set, it will be created.
oo Recording folder and file name suffixes are 3 digits 
(fixed) for SD cards and 3–5 digits (settable) for com-
puters (page 24).

oo Quit this application before deleting recorded data 
on a computer.
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4-4.	 Modules

4.	 Settings

Set whether input/output amplifier modules are used or 
not. In addition, if an input/output amplifier module has 
its own settings, the Edit button will be enabled. Use 
Channels to make individual channel settings.

Slot
LX-1000 slot number

Use
Put a check next to an input/output amplifier module 
to use it for measurements. Putting a check next to the 
slot number of the last input amp module used will 
automatically add checks to the lower slots starting 
with slot 1.

oo The LX-1000 design requires that input amplifier 
modules used for measurement must be installed 
consecutively from slot 1. Disabling only an input 
amplifier module between the first and last slot is 
not possible.

oo Whether individual output amplifier modules are 
used or not can be set.

oo CAN modules are always checked, and this cannot 
be changed. Use the settings explained in “4-6. 
CAN” on page  40 to set whether each port is 
used or not.

Name

Type
This shows information about the input/output 
amplifier modules.

Edit
This is enabled when input/output amplifier modules 
have settings.

Available channels
This shows the number of channels each input/output 
amplifier module has.

ATTENTION
When the Back button is pressed, if “CAN signal record-
ing channels are not consecutive.” appears, confirm that 
“Conditions for when signal recording is selected” on 
page 42 have been met.
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4-5.	 Channels

4.	 Settings

Make settings for the individual channels of the input/
output amplifier modules that have been checked in 
the Modules settings.

Filter
Input/output amplifier modules can be shown by 
type.
Select the type to show.

4-5-1.	 Simultaneous editing
Settings can be simultaneously made for input/output 
amplifier modules of the same type.

1	 Set Filter to a type other than All to show 
input/output amplifier modules of the same 
type.

2	 Check the Select column for channels to be set 
the same way.

3	 Click the “Edit all selected” button.

4	 Make the necessary settings, and close the set-
tings window.

oo When making settings, items that have different 
values set will appear blank. Change settings to 
make them the same for all the selected channels 
at once. If nothing is done, individual setting val-
ues will not be changed.

oo Channel names cannot be changed simultaneously.
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4-5-2.	 Input/output amplifier module setting screens
On the Channels Settings Screen, click the Edit button for the input/output amplifier module that you want to set to 
open its editing screen.
4-5-2-1.	 AR-LXPA1000 analog input amplifier (PA amplifier)

4.	 Settings

Name
Set the input channel signal name.

Input voltage range
Select a range that covers the input signal changes.

Coupling

oo When using an IEPE sensor current, set Coupling to 
AC.

IEPE current
Set the IEPE sensor current.

Weighting
Select the weighting filter.

oo When using HPF, set Weighting to Flat.

HPF
Set the high pass filter.

TEDS
Click the Read button to load TEDS data from the 
connected sensor and set the Physical quantity con-
version values.

Physical quantity conversion
Set the parameters used to convert signals to physi-
cal quantities.
This is a physical quantity conversion unit. These char-
acters can be set as desired.
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4.	 Settings

Name
Set the input channel signal name.

Amplifier mode
ST: Function as a strain amplifier.
DC: Function as a DC amplifier.

Input range
Select a range that covers the input signal changes.

Bridge voltage
Set the bridge voltage.

oo This appears only when the amplifier mode is ST.

LPF
Set the low pass filter.

Physical quantity conversion
Set the parameters used to convert signals to physi-
cal quantities.
This is a physical quantity conversion unit. These char-
acters can be set as desired.

4-5-2-2.	 AR-LXST1000 Strain amplifier (ST amplifier)
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4-5-2-3.	 AR-LXAO1000 analog output amplifier (AO amplifier)

4.	 Settings

Name
Set the input channel signal name.

Target channel
The measured values of the set channel will be con-
verted from digital to analog and output.

Output voltage range
This sets the voltage output when the input of the 
selected channel is 100% of the input range.
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4.	 Settings

4-6.	 CAN

Select
Put checks next to multiple items and click the “Edit 
all selected” button to edit them simultaneously. See 
“Simultaneous editing” on page 36.

Use
Put a check next to a CAN port to use it for 
measurements.

NOTE
Regardless of other settings, terminators will be off for 
ports that do not have checks in the Use column.
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4-6-1.	 Port settings screen

4.	 Settings

Mode
CAN/CAN FD

Record CAN and CAN FD.
CAN only

Record CAN only. Do not record CAN FD.

Baud rate
Set the transmission speed.

Sampling point
Set the sampling timing.

SJW (reSynchronization Jump Width)
Set the resynchronization jump width.

Terminator
Set the terminator to On/Off for the CAN bus built 
into the CAN module.

Listen only mode
Off: Return ACK when data frame received.
On: Do not return ACK when data frame received.

Recording mode
Set the recording mode. See “Recording mode” on 
page 42 for details.

NOTE
When “Recording mode” is set to “Signal”, “ID filter”, 
“Thinning out” and “Maximum recording rate” setting 
items will not be shown.

ID filter
Receive only specified ID data frames. Up to 32 IDs 
can be added for each port.

Thinning out
Limit to 1 received data frame during the set time 
window for each ID.
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4.	 Settings

Maximum recording rate
Set the maximum recording rate for each CAN port separately.
Data that exceeds the set rate will be discarded.
Set to 100% for no maximum limit.

Signals
Make settings related to monitor signals.

4-6-1-1.	 Recording mode
Recording mode Full Signal
Recorded content All CAN data is recorded without specifying 

CAN signals.
Only necessary CAN data is recorded by 
specifying CAN signals in advance.

Saved data Saved in files with “CAN” extension Saved in files with “DAT” extension
Analog monitoring Not possible Possible
Monitoring during 
playback

Not possible Possible

CAN indicator Green (when receiving data) Blue (always)
Recording ports All ports of CAN module Port 1 of CAN module
Recording signal setting 
quantity (per port)

32 signals maximum 4 signals maximum

Setting items ID filter, Thinning out, Maximum recording 
rate, Signals

Signals

ATTENTION
When the Back button is pressed, if “CAN signal recording channels are not in consecutive order.” appears, confirm that 
the following conditions for when signal recording is seldected have been met.

Conditions for when signal recording is selected

oo Enable all amplifier modules in the slots numbered lower than the CAN modules that are set for signal recording.

oo To use “Recording mode” set to “Signal” recording, use CAN modules that are installed in consecutive order after the 
analog channels.
Example

Analog amplifier modules e CAN modules (signal recording) e CAN modules (full recording)

CAN modules cannot be set for signal recording if they are installed after CAN modules that are set for full 
recording.

NOTE

oo Signal recording will record up to 4 signals that have been set in the same way as other analog channels. Signals 
that have not been set will not be recorded.

oo Signal recording is conducted in the same manner as with analog channels, so level triggers, analog outputs and 
monitor outputs can be used.

oo Even if Port 1 on a CAN module is set to signal recording, Port 2 can be used for full recording. By splitting the CAN 
bus and using Ports 1 and 2 as inputs, Port 1 can be used for signal recording of 4 signals, while Port 2 is used for 
full recording as a backup.



43

4.	 Settings

4-6-1-2.	 ID filter

Select
To delete an ID filter setting, put a check in the Select 
column box, and click the Delete button.

Add button
Add a filter.

Delete button
Delete selected filters.

Editing ID filters

ID type
Set the ID type.

ID
Set the ID (hexadecimal).
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4-6-1-3.	 Signals

CANdb button
Load saved CANdb files, and select CAN signals.

Add button
Set the monitoring signal items manually.

Delete button
Delete selected signals.

4.	 Settings
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Loading CANdb files

1	 Click the CANdb button to open the Open dialog. Select a CANdb file and open it.

A list of CANdb signals in the file is shown.

2	 Put checks in the boxes next to the names of signals to be loaded and click the OK button.

Filter by Signal Name
This will show a list of signals with names that par-
tially match the value set in the “Filter by Signal 
Name” field.

Details
Click this to show details about the signal.

4.	 Settings
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Adding signals

Set the monitoring signal items.

NOTE
For different bit arrangements due to the byte order, see 
“CAN signal start bit explanation” on page 53.

4.	 Settings
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When the mode is Trigger or Interval, setting items for 
the mode are shown.
See “Setting triggers” on page  22 for details about 
Trigger settings.

4.	 Settings

4-7.	 Trigger
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4.	 Settings

4-8.	 Load/Save

oo This affects settings related to the unit.

Media
Location for saving Settings data
SD: LX-1000 SD card
PC: computer

Load
Load Settings.

Save
Save the current settings.

Initialize
Restore settings to their default values.

oo Network settings are not initialized.
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Display language
Auto: Japanese will be used if the operating system 
language setting is Japanese. Otherwise, English will 
be used.
Japanese: Japanese will be used.
English: English will be used.

oo This setting is applied the next time the applica-
tion is launched.

Sampling notation
Set the sampling notation used by this application.

Strain unit notation
This affects channels with strain amplifiers that have 
the amplifier mode set to ST.
The strain unit can be switched between μST and 
mV/V. When changed, unit conversion of the setting 
value will occur.

ATTENTION
Channel units will not be changed if they have been 
changed with physical quantity conversion settings 
in the channel settings.

Behavior after searching
Select whether playback starts or pauses after using 
a search function (ID, count, event mark, date) as well 
as when playing files from a file list.

NOTE
During synchronized playback, the unit will pause 
regardless of this setting.

Remember window placement
When this is On, window placement will be remem-
bered and restored the next time the application is 
launched.

Remember window layout
When this is On, the Home Screen window layout will 
be remembered and restored the next time the appli-
cation is launched.

Prevent OS shutdown
Turning this on will prevent the OS from shutting 
down while this application is running.
Turn this off if shutting down the OS is necessary 
when a signal is received during a power outage, for 
example.

4-9.	 Misc

4-9-1.	 Misc

4.	 Settings
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4.	 Settings

4-9-2.	 Version

Application version
This is the LXK Navi version.

Model
This is the model communicating with the application. 
“LX-1000” will usually be shown.

Serial
This is the LX-1000 serial number.

Firmware version
This is the LX-1000 firmware version.

FPGA version
This is the LX-1000 FPGA version.

Update firmware
Use this to update the firmware of the LX-1000 and 
amplifier modules.
To update the firmware, follow the documentation 
included with the new firmware.

Modules
This shows information about the amplifier modules 
installed in the LX-1000.
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4-9-3.	 Environment

4.	 Settings

OS version
This shows information about the operating system 
of the computer that LXK Navi is running on.

.NET Framework version
This shows the .NET Framework version installed in 
the computer operating system.
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5.	File transfer

The data on the SD card inserted in the LX-1000 can be 
transferred to a computer.

1	 Click the  button at the top right of the Home 
Screen and select “File transfer”.

2	 Put check marks next to files in the SD card 
data list to select them for transfer.

NOTE
The copy destination file name can be changed.
After selecting a file, edit the file name in the Copy 
name column.

3	 Click the   button, and set the transfer desti-
nation folder on the computer.

The default folder is the Documents folder on the 
computer.

NOTE
The last selected folder will be used as the default 
folder when transferring files the next time.

4	 Click the Download button.

The following screen appears during transfer.

When all files have been transferred, the following 
screen will appear.

NOTE
If a file or folder with the same name already exists at 
the copy destination, “(1)” will be added to the end of 
the file name when saving.
If the same name with “(1)” added already exists, the 
number will be increased to, for example, “(2)” to prevent 
duplicate names.

Example
LX1K_0001 w  LX1K_001(1) w  LX1K_001(2) w 
LX1K_001(3) …
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6.	Reference

CAN signal start bit explanation

The counting method for the bit arrangement differs according to whether the byte order is Intel or Motorola.
The start bit setting value of the LX-1000 is compatible with CANdb++ Editor made by Vector Informatik GmbH.

Example
When setting the start bit of a 9-bit CAN signal (DLC = 3)

Byte 0 1 2
Intel  

(LSB first)
bit 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Total bits 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Motorola 
(MSB first)

bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Total bits 7 6 5 4 3 2 1 0 15 14 13 12 11 10 9 8 23 22 21 20 19 18 17 16

9-bit length

Start bit setting value

Intel LX-1000/CANdb++Editor bit13
Motorola LX-1000/CANdb++Editor bit18

oo If the byte order is Motorola, when creating CANdb (when using the CANdb++ Editor), DLC is not determined, so 
an irregular order as shown above is used.
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Notice Regarding Third-party Software

This product includes the following software that TEAC 
Corporation has received permission to use from third 
parties either directly or indirectly.

Dragablz 
The MIT License (MIT)

Copyright (c) James Willock,  Mulholland Software and Contributors

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

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

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

MaterialDesignColors
MaterialDesignThemes
The MIT License (MIT) 

Copyright (c) James Willock,  Mulholland Software and Contributors 

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

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

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

CommunityToolkit.Mvvm
Windows Community Toolkit

Copyright © .NET Foundation and Contributors

All rights reserved.

MIT License (MIT)

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

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

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

ReactiveProperty
ReactiveProperty.Core
The MIT License (MIT)

Copyright (c) 2018 neuecc, xin9le, okazuki

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

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

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

SkiaSharp
SkiaSharp.NativeAssets.Win32

SkiarSharp.Views.Desktop.Common

SkiaSharp.Views.Wpf

Copyright (c) 2015-2016 Xamarin, Inc.

Copyright (c) 2017-2018 Microsoft Corporation.

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

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

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

MathNet.Numerics
Math.NET Numerics License (MIT/X11)

Copyright (c) 2002-2018 Math.NET

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

The above copyright notice and this permission notice shall be included in all copies or 
substantial portions of the Software.
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THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR 
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS 
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS 
OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, 
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR 
IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

System.Reactive
System.Reactive.Core
System.Reactive.Interfaces
System.Reactive.Linq
System.Reactive.PlatformServices
System.Reactive.Windows.Threading
 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.

      

       "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:

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

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

       (c) 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

         (d) 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.
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      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

APPENDIX: How to apply the Apache License to your work.

To apply the Apache License to your work, attach the following boilerplate notice, with 
the fields enclosed by brackets "[]" replaced with your own identifying information. (Don't 
include the brackets!) The text should be enclosed in the appropriate comment syntax for 
the file format. We also recommend that a file or class name and description of purpose be 
included on the same "printed page" as the copyright notice for easier identification within 
third-party archives.

Copyright _____

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.

System.Buffers

System.Collections.Immutable

System.ComponentModel.Annotations

System.Drawing.Common, System.Memory

System.Numerics.Vec tors,  System.Runtime.
CompilerServices.Unsafe

System.Threading.Tasks.Extensions
The MIT License (MIT)

Copyright (c) .NET Foundation and Contributors

All rights reserved.

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

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

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

roboto
                                 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.

        "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:

          (a) You must give any other recipients of the Work or Derivative Works a copy of this 
License; and 
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(b) You must cause any modified files to carry prominent notices stating that You 
changed the files; and 
(c) 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 
(d) 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

     APPENDIX: How to apply the Apache License to your work.

         To apply the Apache License to your work, attach the following boilerplate notice, with 
the fields enclosed by brackets "[]" replaced with your own identifying information. 
(Don't include the brackets!)  The text should be enclosed in the appropriate 
comment syntax for the file format. We also recommend that a file or class name 
and description of purpose be included on the same "printed page" as the copyright 
notice for easier identification within third-party archives.

     Copyright [yyyy] [name of copyright owner]

     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.

Nito.AsyncEx
The MIT License (MIT)

Copyright (c) 2014 StephenCleary

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

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

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

Nito.Cancellation
The MIT License (MIT)

Copyright (c) 2015 Stephen Cleary

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

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

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