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Important Information
	 Refer to the “Safety Precautions, Maintenance & Recommended Use” of the LCD Monitor in the User’s 

Manual for notes on handing.

Declaration
FCC Information
	 This equipment has been tested and found to comply with the limits for a Class B digital device, 

pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against 
harmful interference in a residential installation. This equipment generates, uses, and can radiate radio 
frequency energy, and, if not installed and used in accordance with the instructions, may cause harmful 
interference to radio communications. However, there is no guarantee that interference will not occur in 
a particular installation. If this equipment does cause harmful interference to radio or television reception, 
which can be determined by turning the equipment off and on, the user is encouraged to try to correct 
the interference by one or more of the following measures:

	 • Reorient or relocate the receiving antenna.
	 • Increase the separation between the equipment and receiver.
	 • Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
	 • Consult your dealer or an experienced radio/TV technician for help.

If necessary, the user should contact the dealer or an experienced radio/television technician for additional 
suggestions.
The user may find the following booklet, prepared by the Federal Communications Commission, helpful: 
“How to Identify and Resolve Radio-TV Interference Problems.” This booklet is available from the U.S. 
Government Printing Office, Washington, D.C., 20402, Stock No. 004-000-00345-4.

Manufactured under license from Dolby Laboratories.
Dolby, Dolby Audio, and the double-D symbol are trademarks of Dolby Laboratories.

Contents
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[Notice] About the MPEG-4 AVC license included in this product

THIS PRODUCT IS LICENSED UNDER THE AVC PATENT PORTFOLIO LICENSE 
FOR THE PERSONAL USE OF A CONSUMER OR OTHER USES IN WHICH IT DOES 
NOT RECEIVE REMUNERATION TO (i) ENCODE VIDEO IN COMPLIANCE WITH 
THE AVC STANDARD (“AVC VIDEO”) AND/OR (ii) DECODE AVC VIDEO THAT WAS 
ENCODED BY A CONSUMER ENGAGED IN A PERSONAL ACTIVITY AND/OR WAS 
OBTAINED FROM A VIDEO PROVIDER LICENSED TO PROVIDE AVC VIDEO. NO 
LICENSE IS GRANTED OR SHALL BE IMPLIED FOR ANY OTHER USE. ADDITIONAL 
INFORMATION MAY BE OBTAINED FROM MPEG LA, L.L.C. SEE HTTP://WWW.
MPEGLA.COM
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Safety Precautions and Maintenance 
	 For optimum performance, please note the following when setting up and using this product. 
	 Please adhere to the precautions stated in the user’s manual of the display to be connected to this 

product.
	 To ensure safe and proper use of this product, some pictograms are used in this manual based on 

seriousness of considerable result by wrong usage.
	 The pictograms and their meanings are described below. Be sure to understand them thoroughly 

before starting to use this product.

 WARNING
Failing to heed this pictogram and handling the product 
erroneously could result in accidents leading to death or 
major injury.

 

 WARNING

•	In the event of a fault occurring, pull out the power plug of the display immediately!
If not, this may result in fire or electric shock. Pull out the power plug from the electrical outlet immediately. Consult 
your dealer for repairs subsequently.

•	Do not use when there is a failure (e.g. the screen does not appear etc.) or when there is 
smoke or strange odors
This may result in fire or electric shock.

•	Do not place foreign objects inside the product
Do not place foreign objects inside the device when mounting the display or projector to this product. This may 
result in fire or electric shock.

•	Do not disassemble or modify the product
This may result in injury, fire or electric shock.

•	Do not touch the power cable when there is thunder
Do not touch the power cable of the display when there is thunder. This may result in electric shock.

•	Do not replace this product with the power cable still connected to the electrical outlet
Do not replace this product with the power cable of the display still connected to the electrical outlet. This may 
result in a failure.

•	Do not use this product in a location where it may get wet
Cut off the power supply immediately if water were to get inside this product or the display, consult your dealer after 
pulling out the power cable from the electrical outlet. If not, this may result in a failure, fire or electric shock.
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Installation
Install this product into a display. Refer to the display manual during this process.
Contact your dealer about the compatible display models.
NOTE: This product is not compatible with installation environments requiring an SB-02AM adapter.

WARNING:	
-	When removing and installing this product, disconnect the display power cord from the power outlet.
-	Pay attention not insert foreign objects into the display when installing this product. Be also careful not 

to drop this product or the expansion slot cover.

1. Remove the two screws from the expansion slot (type 2), and remove 
the slot cover.

2. Install this product into the display.

NOTE:	 When installing this product, ensure that the top side of the accessory is facing the 
rear of the display (see figure 2). This product may be damaged if inserted with the 
wrong orientation.

3. Secure this product with the expansion slot screws (torque: 49.0 N·cm 
to 68.6 N·cm). Secure the display handle with screws if it has been 
removed. See the display User’s Manual for the torque of the handle 
screws.

NOTE:	 Do not apply a force exceeding the specified torque when tightening the screws. 
Otherwise, the screw holes may be damaged.

	 Press the OPTION button on the display remote control to switch the input to this 
product.

4. To remove this board, remove the screws that hold the board to the 
chassis, then remove the board by using the tab.

NOTE:	 Do not touch the option board immediately after it has been removed. It may have a 
high temperature.

<<Important>>
It takes approximately 1 minute before displaying a picture 
after this product is turned on.
Please do not operate the remote control and wait for 
initialization to complete.

NOTE:	 When using the product, set the OPTION POWER setting of the display to OFF.
	 Also check the POWER SAVE setting (ENABLE / DISABLE or TIME SETTING) of the display. The display may automatically go into 

standby during the start-up period of this product.
	 For information on display operations, refer to the display manual.

Rear of the display

1

2

3

Top side of this board
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Part Names

1.	Ethernet port (RJ-45)
	 Ethernet port for used IPTV input.
2.	USB
	 USB 2.0 Type A port for USB flash drive. 

Insert a USB flash device when you execute Setting Copy function.
3.	S/PDIF OUT (optical)
	 Digital audio output for connection to external digital audio system.
4.	RF IN (F Type)
	 RF input that connects to your VHF/UHF Antenna or Cable TV Service.
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Connections
NOTE:	 Do not connect/disconnect cables when turning on the display or other external equipment as this may result in a loss of the display 

image.

Before making connections:
* First turn off the power of all the attached equipment and make connections.
* Refer to the user manual included with each separate piece of equipment.

Wiring Diagram

Streaming Server Digital Audio System

USB Flash Drive VHF/UHF Antenna 
or Cable TV

NOTE:
- During IPTV reception, there may be times when the picture is not displayed properly depending on the network environment you are using.
- If you use Gigabit Ethernet, be sure to use a proper-category cable.
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Basic Operation
<<Important>>
It takes approximately 1 minute before displaying a picture after this product is turned on.
Please do not operate the remote control and wait for initialization to complete.

Selecting Tuner
	 Press OPTION button on the remote.
Opening Tuner OSD menu
	 When the input signal of the display is “OPTION”, press OPTION MENU button to turn on/off the Tuner OSD.

NOTE :	If your display’s Wireless Remote Control does not have “OPTION MENU” button, press the “OPTION” button.

Wireless Remote Control
NOTE :	Use your display’s Wireless Remote Control. For details about procedures other than those listed below, or, if your Wireless Remote 

Control is different from the picture below, see the display’s user’s manual.

1. POWER button
	 Switches the power on/standby.
2. ASPECT button
	 Selects picture aspect, [FULL],[WIDE],[ZOOM] and [NORMAL].
3. OPTION button
	 Set Input signal to “OPTION”.
4. OPTION MENU button
	 When “OPTION” button is set, turn on/off the Tuner OSD.
5. KEYPAD
	 Press buttons to set and change passwords and change channel.
6. ENT button
	 Sets channels.
7. DISPLAY button
	 Turn on/off the current channel information.
8. MENU button
	 Turn on/off the display OSD menu. 

Refer to your display’s user’s manual for more display OSD 
information.

9. UP/DOWN button
	 Act as  button to move the highlighted area up or down to 

select items within OSD menu.
10. MINUS/PLUS (-/+) button
	 Act as   button to move the highlighted area right or left to 

select items within OSD menu.
11. EXIT button
	 Returns to previous menu within OSD menu.
12. VOLUME UP/DOWN button
	 Increases or decreases audio output level.
13. GUIDE button
	 Turn on/off EPG (Electronic Program Guide).
14. CH +/- button
	 Moves channel up or down.
15. MUTE button
	 Turn on/off the audio mute.
	 When mute is on, S/PDIF OUT is also muted.
16.  button
	 Activates closed captioning.
17. MTS button
	 Select Multi-language.
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OSD (On-Screen-Display) Controls
Channel Search
	 When powering on for the first time, you will be prompted to scan and memorize all available channels from 

your RF input signal. To start this process, press OPTION MENU button to display the TV OSD menu.
NOTE:	 Digital channels are indicated with a “–” followed by a number.
NOTE:	 When Channel Lock function is “On”, the Channel Search cannot be used. If Channel Lock is “On”, set it to “Off” before proceeding.

Auto Scan
	 Depending upon the RF input signal, you will need to scan 

for either off air (antenna) or cable channels.
Off Air Scan

1.	On the “Tuner” menu page, press  button to select “Channel 
Search” and press SET button. There are two sub-menu are listed.
(1) Auto Scan
(2) Manual Scan

2. Select “Auto Scan” and press SET button.
3. Select “Off Air” and press SET button.
4. Press SET button to start channel scanning.

NOTE:	 It takes several minutes to complete the wholes scanning process; the 
percentage bar displays the progress.

5.	When the scan has been completed, “Scan finish.” message 
will be displayed. Press OPTION MENU or EXIT button to 
leave this window. Press CH+ and CH- buttons to verify the 
channels found and memorized.
Cable Scan

1. Follow steps 1 to 2 listed above to activate the “Auto Scan” function for cable signals.
2. Select “Cable” and press SET button. 
3. Press  button and SET button to select “Cable Type”. Select “STD”, “IRC” or “HRC” and press SET button.

NOTE:	 STD, IRC and HRC indentify various types of cable TV systems. Contact your local cable company for the type of cable system that 
exists in your particular area.

4.	Press  button to select ”Scan” and press SET button to start channel scanning.
NOTE:	 It takes several minutes to complete the wholes scanning process; the percentage bar displays the progress.

5. When the scan has been completed, “Scan finish.” message will be displayed. Press OPTION MENU or 
EXIT button to leave this window. Press CH+ and CH- buttons to verify the channels found and memorized.

Manual Scan
	 Manual Scan allows you to individually add new channels 

into memory without running Auto Scan.
1.	On the “Channel Search” menu page, select “Manual Scan” and 

press SET button. There are two sub-menu are listed. Choose 
the channel map you are using and press SET button. 
(1)	 Off Air
	 For Off Air additions, enter the new channel number on the 

remote control’s numeric key pad. Press  button to select 
“Scan”, and press SET button to scan for and load the channel.

(2)	Cable
	 When adding Cable channels, verify your cable type, “STD”, “IRC” 

or “HRC”, and enter the new channel number on the remote 
control’s numeric keypad. Press  button to select “Scan”, and 
press SET button to scan for and load the channel.

	 The scanned channels will appear if the desired scanning 
channel has been searched successfully.

2. When finished, press OPTION MENU or EXIT button to leave 
this window.
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Check DTV Signal
	 This function indicates the status for the Digital TV signal 

level and the C/N.
1. On the “Tuner” menu page, press  button to select 

“Check DTV Signal” and press SET button.
2. The status for the Digital TV signal level and the C/N will be 

indicated. [Good/ Normal/ Weak: 0–100]
Network Settings

DHCP
	 This product will automatically attempt to establish a network 

connection using DHCP when an active network cable is 
connected. You can also manually attempt to connect by selecting 
“Static IP” from the “Network Settings” on the “Tuner” menu page.

1. On the “Network Settings”, press  button to select 
“DHCP” and press SET button. 

2. Select “Yes” and press SET button to connect. (To confirm a 
successful connection, select “System Information” on the “System” 
menu page to check for the presence of an IP address.)
Static IP

	 If desired, this product can be manually configured to use 
a static IP address by following the instructions below. 
(Contact your network administrator to acquire the correct 
values for each parameter before making the changes.)

1. On the “Network Settings”, press  button to select “Static 
IP” and press SET button. 

2. Press the numeric buttons on the remote control to input 
the IP Address, Netmask, Gateway and DNS parameters. 
When finished, select “Done” and press SET button to 
manually implement the network settings.

	 (To confirm a successful setting, select “System 
Information” on the “System”menu page to check for the 
presence of an IP address.)

IP Program Settings
	 This function sets the channel number for IP channel programs.

Add
1. On the “Tuner” menu page, press  button to select “IP 

Program Settings” and press SET button. 
2. Select “Add” and press SET button, then there are two 

sub-menus listed.
(1) Unicast 

Press  button to select “Unicast” and press SET 
button, you will see the “Channel No” and “Port” to be 
typed. Then press  button to select “Add” and press 
SET button to apply.

(2) Multicast 
Press  button to select “Multicast” and press SET 
button, you will see the “Channel No”, “IP Address” and 
“Port” to be typed. Then press  button to select “Add” 
and press SET button to apply.
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Delete
1. Select “Delete” on the step 2 above and press SET button.
2. Type the “Channel No.” to delete the IP channel program. 

Then press  button to select “Delete” and press SET 
button to apply.

Channel Edit
	 This feature allows you to select which channels in memory 

are tuned when using CH + or CH- buttons.
1. On the “Tuner” menu page, press  button to select “Channel 

Edit” and press SET button to display the list of memorized 
channels. Press SET button again to enter the channel list.

2. Press  button to select each channel in the list. Pressing 
SET button on a checked channel will remove it from the 
list (skip), while pressing SET button on an unchecked 
channel will add it to memory.

NOTE:	 When IP channels are listed, the setup IP adress is displayed beside the channels.

Menu Language
	 This function selects OSD menu Language.
1. On the “Configuration” menu page, press  button to 

select “Menu Language” and press SET button.
2. Press  button to select OSD Menu Language and press 

SET button to apply.

Output Resolution
	 This function selects the output resolution of this product.
1. On the “Configuration” menu page, press  button to 

select “Output Resolution” and press SET button.
2. Press  button to select Output Resolution and press 

SET button.
3.	Select “Keep this resolution” and press SET button to 

change the output resolution.
	 Select “Return to previous resolution” and press SET 

button to not change the output resolution.
NOTE:	 The confirmation screen will be displayed for 15 seconds.
NOTE:	 To initialize output resolution without using the OSD screen, refer to 

Troubleshooting (page 16).

Time Zone
	 This function selects the Time Zone and D.S.T. (Daylight 

Saving Time) settings.
1. On the “Configuration” menu page, press  button to 

select “Time Zone” and press SET button.
2. Press  to highlight “Time Zone” and press SET button.
3. Press  to select the “Time Zone” and press SET button.
4. Press  to highlight “D.S.T.” and press SET button.
5. Press  to select the “D.S.T.” and press SET button.
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Parental Control
	 Parents can block certain types of programming based on 

the rating and content.
NOTE:	 This function is protected by a password.

1. On the “Configuration” menu page, select “Parental  
Control” and press SET button.

2. Enter your password. The default password is “0000”. Then select 
“OK” and press SET button. There are three sub-menus are listed.
(1) U.S. TV Rating
(2) MPAA
(3) RRT(Region Rating Table)

NOTE:	 RRT is the Region Rating Table downloadable function.
3. Select ”U.S. TV Rating”, “MPAA” or “RRT”, and press SET 

button. Then you will see the U.S. TV Rating system, MPAA 
system or Region Rating Table.

4. Press  -+ buttons and SET button to activate the 
appropriate restrictions.

NOTE:	 Blocking one type of programming will automatically block all higher rated 
programming also, however it is possible to unlock this programming while 
keeping the desired programming blocked. 

Closed Caption Options
	 This function selects Closed Caption Options, Size, Font, 

Font Color, BG Color, Font Opacity, BG Opacity, Edge 
Color and Edge Type.

1. On the “Configuration” menu page, press  button to 
select “Closed Caption Options” and press SET button.

NOTE:	 When “Default” is selected for the Style, default setting for all selection is 
used.

2. Press  to highlight the desired option and press SET 
button.

3. Press  to select the desired selection and press SET 
button.

Channel Lock
	 The Channel Lock function controls the display of channels. 

When Channel Lock is “On”, the same channel is fixed until 
unlocked with a password.

NOTE:	 This function is protected by a password. 
When Channel Lock function is “On”, the Channel Search cannot be used.

1. On the “Configuration” menu page, press  button to 
select “Channel Lock” and press SET button. 

2. Enter your password. Then select “OK” and press SET 
button. The default password is “0000”.

3. Select “On” or “Off” and press SET button.
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Password Setting
	 The password controls access to “Parental Control”, 

“Channel Lock”, “Setting Copy” and “Reset” functions. 
Therefore, be sure to keep a record of or memorize the new 
password. 
The default password is “0000”.

1. On the “Configuration” menu page, press  button to 
select “Password Setting” and press SET button. 

2. Enter your password on the remote control’s numeric key 
pad. Then select “OK” and press SET button.

3. Enter “New Password” and “Confirm Password” on the 
numeric key pad. Then select “Change” and press SET 
button to change the password.

Sound
	 This function selects S/PDIF output format.
1. On the “Configuration” menu page, press  button to 

select “Sound” and press SET button.
2. Press  to select the S/PDIF output format and press SET 

button.
NOTE:	 When “Off” is selected, the S/PDIF output will be muted.
NOTE:	 Audio is only available in digital format.

Setting Copy
	 This function export or import the settings of this product via USB flash device. 

The settings are Searched channels, Network Settings, IP Program Settings, Channel Edit, Output 
Resolution, Menu Language, Time Zone, Parental Control, Closed Caption Options, Channel Lock, 
Password Setting, Sound and Information OSD.

NOTE:	 This function is protected by a password.

Export
1. Insert your USB flash drive to the USB port of this product.
2. On the “Configuration” menu page, press  button to 

select “Setting Copy” and press SET button. 
3. Enter your password. Then select “OK” and press SET 

button. The default password is “0000”.
4. Select “Export” and press SET button.
5. Select “Yes” and press SET button. Then the product’s 

settings data will be exported to your USB flash drive.
6. When the export has been completed correctly, “Export 

succeeded.” message will be displayed.
NOTE:	 If an error message is displayed, operate according to the message content.

Import
1. Insert your USB flash drive with the product’s settings data 

to the USB port of this product.
2. On the “Configuration” menu page, press  button to 

select “Setting Copy” and press SET button. 
3. Enter your password. Then select “OK” and press SET 

button. The default password is “0000”.
4. Select “Import” and press SET button.
5. Select “Yes” and press SET button. Then the exported 

settings data will be imported from your USB flash drive.
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6. When the import has been completed correctly, “Import succeeded.” message will be displayed.
NOTE:	 If an error message is displayed, operate according to the message content.
NOTE: 	When “Static IP” is selected in the “Network Settings”, the IP Address, Netmask, Gateway, and DNS settings will be copied as they 

are, so change these settings to appropriate values after import.

Information OSD
	 The Information OSD displays channel, signal source, 

resolution and (if available) programming data on the screen 
upon the channel change.

1. On the “System” menu page, press  button to select 
“Information OSD” and press SET button.

2. Press  button to select “On” or “Off” and press SET 
button.

System Information
	 This function displays the software version and the network 

settings.
1. On the “System” menu page, press  button to select 

“System Information”.
2. Press SET button. Then system information will be displayed.

Software Update
	 This function is for service use only.

Reset
	 This function returns all OSD settings to their default settings. 

Password is also reset to default.
NOTE:	 This function is protected by a password.

1. On the “System” menu page, press  button to select 
“Reset” and press SET button. 

2. Enter your password. Then select “OK” and press SET 
button. The default password is “0000”. 

3. Select “Yes” and press SET button, then all settings will be 
returned to the default value.
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Controlling the module via LAN Control
	 This product can be controlled by connecting a personal computer via this product’s Ethernet port.

NOTE:	 This LAN control can not control the LCD monitor.

1. Connection
	 First turn off the power of the LCD monitor and the computer, then make connection with LAN cable.

NOTE:	 Use a category 5e or higher LAN cable.

2. Network Setting
	 Set the IP address of the product on the “Network Settings” OSD menu.

NOTE:	 Refer to the “OSD Controls” - “Network Settings” section of this manual for the IP address setting.

3. Operation
1) Access is gained to the HTTP server function 

by starting the Web browser on the computer 
via the network connected to the product, then 
entering the following URL.

	 http://<the product’s IP address>
	 Example:	When the IP address of the 

product is “192.168.0.1”, the URL is 
http://192.168.0.1

2) Click the button on the control panel of the 
computer to execute the function or the setting.

NOTE:	 Refer to the “Basic Operation” section of this manual for the 
function.

Example 1: Direct Channel Setting  
Clicking numeric buttons [1],[2],[3],[-],[4],[ENT] will change the channel to “123-4”.

Example 2: Current Channel Read  
Clicking the [CURRENT CHANNEL] button will display the current channel number to the 
Display Area.

Display Area
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Troubleshooting

<<Important>>
It takes approximately 1 minute before displaying a picture after this product is turned on.
Please do not operate the remote control and wait for initialization to complete.

NOTE:	 When using the product, set the OPTION POWER setting of the display to OFF.
	 For information on display operations, refer to the display manual.

Problem Solution
	 No picture, but a message is 

displayed.
•	 Be sure to perform a channel scan before you watch the TV program.
•	 Check to see if antenna/cable is properly connected.

	 No picture •	 Check to make sure that Video Input is selected to “OPTION“.
•	 Check to see if this product is properly installed. Move them away from the 

display if necessary.
•	 Check to see if the output resolution settings are suitable for your display.
	 To forcibly initialize the output resolution, refer to “Methods for Initializing Output 

Resolution” on next page.
•	 Press CH+ and CH- button on the Remote Control to change the channels.
•	 Switch another input signal once, then press the OPTION button on the Remote 

Control again.
•	 Press POWER button to turn off the display, and on again.
•	 The display may automatically go into standby during the start-up period of this 

product. Press the power on button on the remote control or press the power 
button on the display again. Also check the POWER SAVE setting (ENABLE / 
DISABLE or TIME SETTING) of the display.

	 No sound •	 Check to see if display’s speaker cable is properly connected.
•	 Check to see if mute is activated.
•	 Check to see if volume is set at minimum.
•	 Check to make sure that Audio Input is selected to “OPTION“.
•	 Check display’s Internal/External speaker switch.
•	 Check to see if display’s AUDIO setting of the OPTION SETTING menu is 

selected to “DIGITAL”.
•	 Press the MTS button  on the remote control to check for the selected language.

	 No sound from S/PDIF out •	 Check to see if optical cable is properly connected.
•	 Check to see if audio output format (PCM/DOLBY D) for “Sound” setting is 

suitable for your digital audio system.
•	 Check to see if audio output format setting is not set to “Off”.

	 Not all channels are available 
after performing an Auto Scan

•	 Perform an Auto Scan to scan these missing channels. Once the tuner picks 
up the signal, all the transmission parameters will be stored in tuner’s memory 
automatically.

	 No Closed Caption displayed •	 Make sure the channel you are watching carries closed caption information.
•	 Press the  button on the Remote Control to check for closed caption data 

output.

	 IPTV does not work •	 Check to see if LAN cable is properly connected.
•	 Check to see if the network settings of both of this product and your system is 

correct.
•	 Check to see if the devices, hubs, and cables connecting to the network are 

adequate.

	 Remote control does not work •	 Make sure the batteries are inserted properly.
•	 Test the batteries for strength/life.
•	 Make sure to point the remote directly at the sensor on the display.
•	 Check if the remote is in Remote ID mode.
•	 The remote control may not function when in direct sunlight or when there is 

strong illumination on the remote sensor of the display.

	 USB Flash Drive is not 
recognized

•	 Check to see if USB Flash Drive is properly connected.
•	 Check to see if USB Flash Drive meets the requirements. 

(See USB Flash Drive Requirements page 18.)
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Methods for Initializing Output Resolution
Method 1

1.	Press OPTION button on the remote control to switch the input signal of the display to the tuner.
2.	Press DISPLAY button on the remote control 10 times. Then, the output resolution will be changed to 

Full HD and the confirmation screen for changing the output resolution will be displayed.
3.	Select "Keep this resolution" and press SET button.

Method 2
1.	Prepare a USB flash drive and create a "ResetOutputResolution" file in the root folder.

NOTE: Only the file name "ResetOutputResolution" (not case-sensitive) with no file extension is recognized.
2.	Turn off the power to the display and insert the USB flash drive into the USB port of this product.
3.	Turn on the power to the display.
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Specifications
Digital TV System ATSC / Clear QAM

Receiving Frequency ATSC: 57 - 803MHz, Clear QAM: 57 - 861MHz
Channel Coverage ATSC: 2 - 69ch, Clear QAM: 1 - 135ch
Modulation ATSC: 8-VSB, Clear QAM: 64/256 QAM
Band Width 6MHz
Video Codec MPEG-2 MP@HL
Audio Codec Dolby Digital

IPTV Streaming Type Unicast, Multicast
Network Protocol Ethernet IEEE 802.3, IPv4, TCP/IP

UDP/IP, HTTP, DNS Client, DHCP Client
Streaming Protocol RTP
Multicast Protocol IGMP v2/v3
Video codec

HEVC (H.265) MP@L5.0, Main 10 Profile@L5.0
MPEG-4/AVC (H.264) MP@L4.0, HP@L4.2
MPEG-2 MP@ML, MP@HL
WMV MP@HL

Audio codec
MPEG-1 Layer I, Layer II, Layer III (MP3) 2.0
MPEG-4 AAC-LC, HE-AAC
Dolby Dolby Digital, Dolby Digital Plus
WMA WMA 9

Interface Antenna Input F Type Connector
Audio Output Digital Audio S/PDIF Optical Connector
Ethernet RJ-45 (10/100/1000Mbps Ethernet)
USB USB2.0 Type A

Firmware upgrade and Settings copy
USB Flash Drive Requirements

• Capacity: 512MB - 16GB
• File System: FAT, FAT32
• Allocation unit size: 2KB - 64KB

OSD language English/ French/ Spanish
Power Supply +16VDC (from Option slot Interface)
Power Consumption 7.0W
Operational Environment Temperature 0 - 40 degrees

Humidity 10 - 80% (without condensation)
Storage Environment Temperature -10 - 60 degrees

Humidity 10 - 90% (without condensation)
Dimensions Net 180.0mm(W) x 30.0mm(H) x 119.0mm(D)

Gross 261.0mm(W) x 83.5mm(H) x 196.0mm(D)
Weight Net 0.6kg

Gross 0.9kg
Complied Regulatory and Guidelines FCC : ClassB, BETS-7
Accessories User's manual
Control Method Display’s Remote Control / Ethernet Control
Limited Warranty 3 Years Parts and Labor
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Limited Warranty
	 NEC Display Solutions of America, Inc. (hereinafter “NEC DISPLAY SOLUTIONS”) warrants this Product 

to be free from defects in material and workmanship and, subject to the conditions set forth below, 
agrees to repair or replace (at NEC DISPLAY SOLUTIONS_ sole option) any part of the enclosed unit 
which proves defective for a period of three (3) years from the date of first consumer purchase. Spare 
parts are warranted for ninety (90) days. Replacement parts or unit may be new or refurbished and 
will meet specifications of the original parts or unit. This warranty gives you specific legal rights and 
you may also have other rights, which vary from state to state. This warranty is limited to the original 
purchaser of the Product and is not transferable.

	 This warranty covers only NEC DISPLAY SOLUTIONS-supplied components. Service required as a 
result of third party components is not covered under this warranty. In order to be covered under this 
warranty, the Product must have been purchased in the U.S.A. or Canada by the original purchaser. 
This warranty only covers Product distribution in the U.S.A. or Canada by NEC DISPLAY SOLUTIONS. 
No warranty service is provided outside of the U.S.A. or Canada. Proof of Purchase will be required 
by NEC DISPLAY SOLUTIONS to substantiate date of purchase. Such proof of purchase must be an 
original bill of sale or receipt containing name and address of seller, purchaser, and the serial number of 
the product.

	 It shall be your obligation and expense to have the Product shipped, freight prepaid, or delivered to 
the authorized reseller from whom it was purchased or other facility authorized by NEC DISPLAY 
SOLUTIONS to render the services provided hereunder in either the original package or a similar 
package affording an equal degree of protection. All Products returned to NEC DISPLAY SOLUTIONS 
for service MUST have prior approval, which may be obtained by calling 1-800-632-4662. The Product 
shall not have been previously altered, repaired, or serviced by anyone other than a service facility 
authorized by NEC DISPLAY SOLUTIONS to render such service, the serial number of the product shall 
not have been altered or removed. In order to be covered by this warranty the Product shall not have 
been subjected to displaying of fixed images for long periods of time resulting in image persistence 
(afterimage effects), accident, misuse or abuse or operated contrary to the instructions contained in the 
User’s Manual. Any such conditions will void this warranty.

	 NEC DISPLAY SOLUTIONS SHALL NOT BE LIABLE FOR DIRECT, INDIRECT, INCIDENTAL, 
CONSEQUENTIAL, OR OTHER TYPES OF DAMAGES RESULTING FROM THE USE OF ANY NEC 
DISPLAY SOLUTIONS PRODUCT OTHER THAN THE LIABILITY STATED ABOVE. THESE WARRANTIES 
ARE IN LIEU OF ALL OTHER WARRANTIES EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED 
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE. SOME STATES DO NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES OR THE 
LIMITATION OR EXCLUSION OF LIABILITY FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES SO 
THE ABOVE EXCLUSIONS OR LIMITATIONS MAY NOT APPLY TO YOU.

	 This Product is warranted in accordance with the terms of this limited warranty. Consumers are 
cautioned that Product performance is affected by system configuration, software, the application, 
customer data, and operator control of the system, among other factors. While NEC DISPLAY 
SOLUTIONS Products are considered to be compatible with many systems, specific functional 
implementation by the customers of the Product may vary. Therefore, suitability of a Product for 
a specific purpose or application must be determined by consumer and is not warranted by NEC 
DISPLAYSOLUTIONS.

	 For the name of your nearest authorized NEC Display Solutions of America, Inc. service facility, contact 
NEC Display Solutions of America, Inc. at 1-800-632-4662.
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GPL/LGPL Software Licenses Used by the Product

Thank you for purchasing an NEC product.

1.	GPL/LGPL software
The product includes software licensed under GNU General Public License (GPL) or GNU Lesser 
General Public License (LGPL).
We disclose the software’s source codes so that you may get, copy, distribute and modify it licensed 
under GPL or LGPL.
For the full text of GPL and LGPL, refer to page License-1 and later.

•	We cannot answer any question relating to the contents of the source codes.
•	There is no guarantee or warranty for the disclosed GPL/LGPL software per se, which does not 

influence the conditions of the warranty or guarantee for the product.

[Getting the source codes]
Request the source codes from the following website.
https://form.nec.jp/nec-display/root_en/2755e4/Inquiry.do?fid=2755e4

2.	Other third-party software
The product includes software licensed under the licenses below.
For the license agreements below, refer to each document. (page License-13 and later)
  • Dropbear 2014.63
  • PTPd2 2.3.0
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GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc. 
51 Franklin Street, Fifth Floor, Boston, MA  02110-1301, USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

Preamble
The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU General Public License 
is intended to guarantee your freedom to share and change free software--to make sure the software is free for all its users. This General 
Public License applies to most of the Free Software Foundation`s software and to any other program whose authors commit to using it. (Some 
other Free Software Foundation software is covered by the GNU Lesser General Public License instead.) You can apply it to your programs, 
too.
When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you 
have the freedom to distribute copies of free software (and charge for this service if you wish), that you receive source code or can get it if you 
want it, that you can change the software or use pieces of it in new free programs; and that you know you can do these things.
To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you to surrender the rights. These 
restrictions translate to certain responsibilities for you if you distribute copies of the software, or if you modify it.
For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights that you have. 
You must make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights.
We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you legal permission to copy, 
distribute and/or modify the software.
Also, for each author`s protection and ours, we want to make certain that everyone understands that there is no warranty for this free 
software. If the software is modified by someone else and passed on, we want its recipients to know that what they have is not the original, so 
that any problems introduced by others will not reflect on the original authors` reputations.
Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that redistributors of a free program will 
individually obtain patent licenses, in effect making the program proprietary. To prevent this, we have made it clear that any patent must be 
licensed for everyone`s free use or not licensed at all.
The precise terms and conditions for copying, distribution and modification follow.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION
0.	 This License applies to any program or other work which contains a notice placed by the copyright holder saying it may be distributed 

under the terms of this General Public License. The “Program”, below, refers to any such program or work, and a “work based on the 
Program” means either the Program or any derivative work under copyright law: that is to say, a work containing the Program or a portion 
of it, either verbatim or with modifications and/or translated into another language. (Hereinafter, translation is included without limitation in 
the term “modification”.) Each licensee is addressed as “you”.

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act of running the 
Program is not restricted, and the output from the Program is covered only if its contents constitute a work based on the Program (independent 
of having been made by running the Program). Whether that is true depends on what the Program does.
1.	 You may copy and distribute verbatim copies of the Program`s source code as you receive it, in any medium, provided that you 

conspicuously and appropriately publish on each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the 
notices that refer to this License and to the absence of any warranty; and give any other recipients of the Program a copy of this License 
along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a fee.
2.	 You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the Program, and copy and 

distribute such modifications or work under the terms of Section 1 above, provided that you also meet all of these conditions:
a)	 You must cause the modified files to carry prominent notices stating that you changed the files and the date of any change.
b)	 You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program or any part 

thereof, to be licensed as a whole at no charge to all third parties under the terms of this License.
c)	 If the modified program normally reads commands interactively when run, you must cause it, when started running for such interactive 

use in the most ordinary way, to print or display an announcement including an appropriate copyright notice and a notice that there 
is no warranty (or else, saying that you provide a warranty) and that users may redistribute the program under these conditions, and 
telling the user how to view a copy of this License. (Exception: if the Program itself is interactive but does not normally print such an 
announcement, your work based on the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program, and can be 
reasonably considered independent and separate works in themselves, then this License, and its terms, do not apply to those sections when 
you distribute them as separate works. But when you distribute the same sections as part of a whole which is a work based on the Program, 
the distribution of the whole must be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus 
to each and every part regardless of who wrote it.
Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the 
right to control the distribution of derivative or collective works based on the Program.
In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the Program) on a 
volume of a storage or distribution medium does not bring the other work under the scope of this License.
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3.	 You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form under the terms of 
Sections 1 and 2 above provided that you also do one of the following:
a)	 Accompany it with the complete corresponding machine-readable source code, which must be distributed under the terms of 

Sections 1 and 2 above on a medium customarily used for software interchange; or,
b)	 Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more than your cost of physically 

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

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

The source code for a work means the preferred form of the work for making modifications to it. For an executable work, complete source 
code means all the source code for all modules it contains, plus any associated interface definition files, plus the scripts used to control 
compilation and installation of the executable. However, as a special exception, the source code distributed need not include anything that 
is normally distributed (in either source or binary form) with the major components (compiler, kernel, and so on) of the operating system on 
which the executable runs, unless that component itself accompanies the executable.
If distribution of executable or object code is made by offering access to copy from a designated place, then offering equivalent access to 
copy the source code from the same place counts as distribution of the source code, even though third parties are not compelled to copy the 
source along with the object code.
4.	 You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any attempt otherwise 

to copy, modify, sublicense or distribute the Program is void, and will automatically terminate your rights under this License. However, 
parties who have received copies, or rights, from you under this License will not have their licenses terminated so long as such parties 
remain in full compliance.

5.	 You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or 
distribute the Program or its derivative works. These actions are prohibited by law if you do not accept this License. Therefore, by 
modifying or distributing the Program (or any work based on the Program), you indicate your acceptance of this License to do so, and all 
its terms and conditions for copying, distributing or modifying the Program or works based on it.

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

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

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is intended to apply 
and the section as a whole is intended to apply in other circumstances.
It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity of any such 
claims; this section has the sole purpose of protecting the integrity of the free software distribution system, which is implemented by public 
license practices. Many people have made generous contributions to the wide range of software distributed through that system in reliance 
on consistent application of that system; it is up to the author/donor to decide if he or she is willing to distribute software through any other 
system and a licensee cannot impose that choice.
This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.
8.	 If the distribution and/or use of the Program is restricted in certain countries either by patents or by copyrighted interfaces, the original 

copyright holder who places the Program under this License may add an explicit geographical distribution limitation excluding those 
countries, so that distribution is permitted only in or among countries not thus excluded. In such case, this License incorporates the 
limitation as if written in the body of this License.

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

Each version is given a distinguishing version number. If the Program specifies a version number of this License which applies to it and “any 
later version”, you have the option of following the terms and conditions either of that version or of any later version published by the Free 
Software Foundation. If the Program does not specify a version number of this License, you may choose any version ever published by the 
Free Software Foundation.
10.	If you wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write to the author 

to ask for permission. For software which is copyrighted by the Free Software Foundation, write to the Free Software Foundation; we 
sometimes make exceptions for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of our free 
software and of promoting the sharing and reuse of software generally.

NO WARRANTY
11.	BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT 

PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER 
PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT 
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE 
RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU 
ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.
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12.	IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY 
OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR 
DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR 
INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR 
LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), 
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs
If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free 
software which everyone can redistribute and change under these terms.
To do so, attach the following notices to the program. It is safest to attach them to the start of each source file to most effectively convey the 
exclusion of warranty; and each file should have at least the “copyright” line and a pointer to where the full notice is found.
one line to give the program`s name and an idea of what it does. 
Copyright (C) yyyy  name of author
This program is free software; you can redistribute it and/or modify it under the terms of the GNU General Public License as published by the 
Free Software Foundation; either version 2 of the License, or (at your option) any later version.
This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of 
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU General Public License for more details.
You should have received a copy of the GNU General Public License along with this program; if not, write to the Free Software Foundation, 
Inc., 51 Franklin Street, Fifth Floor, Boston, MA  02110-1301, USA.
Also add information on how to contact you by electronic and paper mail.
If the program is interactive, make it output a short notice like this when it starts in an interactive mode:
Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w`.  This is free software, and you are welcome to redistribute 
it under certain conditions; type `show c` for details.
The hypothetical commands `show w` and `show c` should show the appropriate parts of the General Public License. Of course, the 
commands you use may be called something other than `show w` and `show c`; they could even be mouse-clicks or menu items--whatever 
suits your program.
You should also get your employer (if you work as a programmer) or your school, if any, to sign a “copyright disclaimer” for the program, if 
necessary. Here is a sample; alter the names:
Yoyodyne, Inc., hereby disclaims all copyright interest in the program `Gnomovision` (which makes passes at compilers) written by James 
Hacker.
signature of Ty Coon, 1 April 1989
Ty Coon, President of Vice
This General Public License does not permit incorporating your program into proprietary programs. If your program is a subroutine library, 
you may consider it more useful to permit linking proprietary applications with the library. If this is what you want to do, use the GNU Lesser 
General Public License instead of this License.
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GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

Preamble
The GNU General Public License is a free, copyleft license for software and other kinds of works.
The licenses for most software and other practical works are designed to take away your freedom to share and change the works. By 
contrast, the GNU General Public License is intended to guarantee your freedom to share and change all versions of a program--to make sure 
it remains free software for all its users. We, the Free Software Foundation, use the GNU General Public License for most of our software; it 
applies also to any other work released this way by its authors. You can apply it to your programs, too.
When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you 
have the freedom to distribute copies of free software (and charge for them if you wish), that you receive source code or can get it if you want 
it, that you can change the software or use pieces of it in new free programs, and that you know you can do these things.
To protect your rights, we need to prevent others from denying you these rights or asking you to surrender the rights. Therefore, you have 
certain responsibilities if you distribute copies of the software, or if you modify it: responsibilities to respect the freedom of others.
For example, if you distribute copies of such a program, whether gratis or for a fee, you must pass on to the recipients the same freedoms 
that you received. You must make sure that they, too, receive or can get the source code. And you must show them these terms so they know 
their rights.
Developers that use the GNU GPL protect your rights with two steps: (1) assert copyright on the software, and (2) offer you this License giving 
you legal permission to copy, distribute and/or modify it.
For the developers’ and authors’ protection, the GPL clearly explains that there is no warranty for this free software. For both users’ and 
authors’ sake, the GPL requires that modified versions be marked as changed, so that their problems will not be attributed erroneously to 
authors of previous versions.
Some devices are designed to deny users access to install or run modified versions of the software inside them, although the manufacturer 
can do so. This is fundamentally incompatible with the aim of protecting users’ freedom to change the software. The systematic pattern 
of such abuse occurs in the area of products for individuals to use, which is precisely where it is most unacceptable. Therefore, we have 
designed this version of the GPL to prohibit the practice for those products. If such problems arise substantially in other domains, we stand 
ready to extend this provision to those domains in future versions of the GPL, as needed to protect the freedom of users.
Finally, every program is threatened constantly by software patents. States should not allow patents to restrict development and use of 
software on general-purpose computers, but in those that do, we wish to avoid the special danger that patents applied to a free program 
could make it effectively proprietary. To prevent this, the GPL assures that patents cannot be used to render the program non-free.
The precise terms and conditions for copying, distribution and modification follow.

TERMS AND CONDITIONS

0.	Definitions.
“This License” refers to version 3 of the GNU General Public License.
“Copyright” also means copyright-like laws that apply to other kinds of works, such as semiconductor masks.
“The Program” refers to any copyrightable work licensed under this License. Each licensee is addressed as “you”. “Licensees” and “recipients” 
may be individuals or organizations.
To “modify” a work means to copy from or adapt all or part of the work in a fashion requiring copyright permission, other than the making of 
an exact copy. The resulting work is called a “modified version” of the earlier work or a work “based on” the earlier work.
A “covered work” means either the unmodified Program or a work based on the Program.
To “propagate” a work means to do anything with it that, without permission, would make you directly or secondarily liable for infringement 
under applicable copyright law, except executing it on a computer or modifying a private copy. Propagation includes copying, distribution (with 
or without modification), making available to the public, and in some countries other activities as well.
To “convey” a work means any kind of propagation that enables other parties to make or receive copies. Mere interaction with a user through 
a computer network, with no transfer of a copy, is not conveying.
An interactive user interface displays “Appropriate Legal Notices” to the extent that it includes a convenient and prominently visible feature 
that (1) displays an appropriate copyright notice, and (2) tells the user that there is no warranty for the work (except to the extent that 
warranties are provided), that licensees may convey the work under this License, and how to view a copy of this License. If the interface 
presents a list of user commands or options, such as a menu, a prominent item in the list meets this criterion.

1.	Source Code.
The “source code” for a work means the preferred form of the work for making modifications to it. “Object code” means any non-source form 
of a work.
A “Standard Interface” means an interface that either is an official standard defined by a recognized standards body, or, in the case of 
interfaces specified for a particular programming language, one that is widely used among developers working in that language.
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The “System Libraries” of an executable work include anything, other than the work as a whole, that (a) is included in the normal form of 
packaging a Major Component, but which is not part of that Major Component, and (b) serves only to enable use of the work with that Major 
Component, or to implement a Standard Interface for which an implementation is available to the public in source code form. A “Major 
Component”, in this context, means a major essential component (kernel, window system, and so on) of the specific operating system (if any) 
on which the executable work runs, or a compiler used to produce the work, or an object code interpreter used to run it.
The “Corresponding Source” for a work in object code form means all the source code needed to generate, install, and (for an executable 
work) run the object code and to modify the work, including scripts to control those activities. However, it does not include the work’s System 
Libraries, or general-purpose tools or generally available free programs which are used unmodified in performing those activities but which 
are not part of the work. For example, Corresponding Source includes interface definition files associated with source files for the work, and 
the source code for shared libraries and dynamically linked subprograms that the work is specifically designed to require, such as by intimate 
data communication or control flow between those subprograms and other parts of the work.
The Corresponding Source need not include anything that users can regenerate automatically from other parts of the Corresponding Source.
The Corresponding Source for a work in source code form is that same work.

2.	Basic Permissions.
All rights granted under this License are granted for the term of copyright on the Program, and are irrevocable provided the stated conditions 
are met. This License explicitly affirms your unlimited permission to run the unmodified Program. The output from running a covered work is 
covered by this License only if the output, given its content, constitutes a covered work. This License acknowledges your rights of fair use or 
other equivalent, as provided by copyright law.
You may make, run and propagate covered works that you do not convey, without conditions so long as your license otherwise remains in 
force. You may convey covered works to others for the sole purpose of having them make modifications exclusively for you, or provide you 
with facilities for running those works, provided that you comply with the terms of this License in conveying all material for which you do not 
control copyright. Those thus making or running the covered works for you must do so exclusively on your behalf, under your direction and 
control, on terms that prohibit them from making any copies of your copyrighted material outside their relationship with you.
Conveying under any other circumstances is permitted solely under the conditions stated below. Sublicensing is not allowed; section 10 
makes it unnecessary.

3.	Protecting Users’ Legal Rights From Anti-Circumvention Law.
No covered work shall be deemed part of an effective technological measure under any applicable law fulfilling obligations under article 11 of 
the WIPO copyright treaty adopted on 20 December 1996, or similar laws prohibiting or restricting circumvention of such measures.
When you convey a covered work, you waive any legal power to forbid circumvention of technological measures to the extent such 
circumvention is effected by exercising rights under this License with respect to the covered work, and you disclaim any intention to 
limit operation or modification of the work as a means of enforcing, against the work’s users, your or third parties’ legal rights to forbid 
circumvention of technological measures.

4.	Conveying Verbatim Copies.
You may convey verbatim copies of the Program’s source code as you receive it, in any medium, provided that you conspicuously and 
appropriately publish on each copy an appropriate copyright notice; keep intact all notices stating that this License and any non-permissive 
terms added in accord with section 7 apply to the code; keep intact all notices of the absence of any warranty; and give all recipients a copy 
of this License along with the Program.
You may charge any price or no price for each copy that you convey, and you may offer support or warranty protection for a fee.

5.	Conveying Modified Source Versions.
You may convey a work based on the Program, or the modifications to produce it from the Program, in the form of source code under the 
terms of section 4, provided that you also meet all of these conditions:

* a)	 The work must carry prominent notices stating that you modified it, and giving a relevant date.
* b)	 The work must carry prominent notices stating that it is released under this License and any conditions added under section 7. This 

requirement modifies the requirement in section 4 to “keep intact all notices”.
* c)	 You must license the entire work, as a whole, under this License to anyone who comes into possession of a copy. This License will 

therefore apply, along with any applicable section 7 additional terms, to the whole of the work, and all its parts, regardless of how 
they are packaged. This License gives no permission to license the work in any other way, but it does not invalidate such permission 
if you have separately received it.

* d)	 If the work has interactive user interfaces, each must display Appropriate Legal Notices; however, if the Program has interactive 
interfaces that do not display Appropriate Legal Notices, your work need not make them do so.

A compilation of a covered work with other separate and independent works, which are not by their nature extensions of the covered work, and 
which are not combined with it such as to form a larger program, in or on a volume of a storage or distribution medium, is called an “aggregate” 
if the compilation and its resulting copyright are not used to limit the access or legal rights of the compilation’s users beyond what the individual 
works permit. Inclusion of a covered work in an aggregate does not cause this License to apply to the other parts of the aggregate.

6.	Conveying Non-Source Forms.
You may convey a covered work in object code form under the terms of sections 4 and 5, provided that you also convey the machine-
readable Corresponding Source under the terms of this License, in one of these ways:

* a)	 Convey the object code in, or embodied in, a physical product (including a physical distribution medium), accompanied by the 
Corresponding Source fixed on a durable physical medium customarily used for software interchange.

* b)	 Convey the object code in, or embodied in, a physical product (including a physical distribution medium), accompanied by a written 
offer, valid for at least three years and valid for as long as you offer spare parts or customer support for that product model, to give 
anyone who possesses the object code either (1) a copy of the Corresponding Source for all the software in the product that is 
covered by this License, on a durable physical medium customarily used for software interchange, for a price no more than your 
reasonable cost of physically performing this conveying of source, or (2) access to copy the Corresponding Source from a network 
server at no charge.
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* c)	 Convey individual copies of the object code with a copy of the written offer to provide the Corresponding Source. This alternative 
is allowed only occasionally and noncommercially, and only if you received the object code with such an offer, in accord with 
subsection 6b.

* d)	 Convey the object code by offering access from a designated place (gratis or for a charge), and offer equivalent access to the 
Corresponding Source in the same way through the same place at no further charge. You need not require recipients to copy the 
Corresponding Source along with the object code. If the place to copy the object code is a network server, the Corresponding 
Source may be on a different server (operated by you or a third party) that supports equivalent copying facilities, provided you 
maintain clear directions next to the object code saying where to find the Corresponding Source. Regardless of what server hosts 
the Corresponding Source, you remain obligated to ensure that it is available for as long as needed to satisfy these requirements.

* e)	 Convey the object code using peer-to-peer transmission, provided you inform other peers where the object code and 
Corresponding Source of the work are being offered to the general public at no charge under subsection 6d.

A separable portion of the object code, whose source code is excluded from the Corresponding Source as a System Library, need not be 
included in conveying the object code work.
A “User Product” is either (1) a “consumer product”, which means any tangible personal property which is normally used for personal, family, 
or household purposes, or (2) anything designed or sold for incorporation into a dwelling. In determining whether a product is a consumer 
product, doubtful cases shall be resolved in favor of coverage. For a particular product received by a particular user, “normally used” refers 
to a typical or common use of that class of product, regardless of the status of the particular user or of the way in which the particular 
user actually uses, or expects or is expected to use, the product. A product is a consumer product regardless of whether the product has 
substantial commercial, industrial or non-consumer uses, unless such uses represent the only significant mode of use of the product.
“Installation Information” for a User Product means any methods, procedures, authorization keys, or other information required to install 
and execute modified versions of a covered work in that User Product from a modified version of its Corresponding Source. The information 
must suffice to ensure that the continued functioning of the modified object code is in no case prevented or interfered with solely because 
modification has been made.
If you convey an object code work under this section in, or with, or specifically for use in, a User Product, and the conveying occurs as part 
of a transaction in which the right of possession and use of the User Product is transferred to the recipient in perpetuity or for a fixed term 
(regardless of how the transaction is characterized), the Corresponding Source conveyed under this section must be accompanied by the 
Installation Information. But this requirement does not apply if neither you nor any third party retains the ability to install modified object code 
on the User Product (for example, the work has been installed in ROM).
The requirement to provide Installation Information does not include a requirement to continue to provide support service, warranty, or 
updates for a work that has been modified or installed by the recipient, or for the User Product in which it has been modified or installed. 
Access to a network may be denied when the modification itself materially and adversely affects the operation of the network or violates the 
rules and protocols for communication across the network.
Corresponding Source conveyed, and Installation Information provided, in accord with this section must be in a format that is publicly 
documented (and with an implementation available to the public in source code form), and must require no special password or key for 
unpacking, reading or copying.

7.	 Additional Terms.
“Additional permissions” are terms that supplement the terms of this License by making exceptions from one or more of its conditions. 
Additional permissions that are applicable to the entire Program shall be treated as though they were included in this License, to the extent 
that they are valid under applicable law. If additional permissions apply only to part of the Program, that part may be used separately under 
those permissions, but the entire Program remains governed by this License without regard to the additional permissions.
When you convey a copy of a covered work, you may at your option remove any additional permissions from that copy, or from any part of 
it. (Additional permissions may be written to require their own removal in certain cases when you modify the work.) You may place additional 
permissions on material, added by you to a covered work, for which you have or can give appropriate copyright permission.
Notwithstanding any other provision of this License, for material you add to a covered work, you may (if authorized by the copyright holders of 
that material) supplement the terms of this License with terms:

* a)	 Disclaiming warranty or limiting liability differently from the terms of sections 15 and 16 of this License; or
* b)	 Requiring preservation of specified reasonable legal notices or author attributions in that material or in the Appropriate Legal 

Notices displayed by works containing it; or
* c)	 Prohibiting misrepresentation of the origin of that material, or requiring that modified versions of such material be marked in 

reasonable ways as different from the original version; or
* d)	 Limiting the use for publicity purposes of names of licensors or authors of the material; or
* e)	 Declining to grant rights under trademark law for use of some trade names, trademarks, or service marks; or
* f)	 Requiring indemnification of licensors and authors of that material by anyone who conveys the material (or modified versions of it) 

with contractual assumptions of liability to the recipient, for any liability that these contractual assumptions directly impose on those 
licensors and authors.

All other non-permissive additional terms are considered “further restrictions” within the meaning of section 10. If the Program as you 
received it, or any part of it, contains a notice stating that it is governed by this License along with a term that is a further restriction, you 
may remove that term. If a license document contains a further restriction but permits relicensing or conveying under this License, you may 
add to a covered work material governed by the terms of that license document, provided that the further restriction does not survive such 
relicensing or conveying.
If you add terms to a covered work in accord with this section, you must place, in the relevant source files, a statement of the additional terms 
that apply to those files, or a notice indicating where to find the applicable terms.
Additional terms, permissive or non-permissive, may be stated in the form of a separately written license, or stated as exceptions; the above 
requirements apply either way.
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8.	Termination.
You may not propagate or modify a covered work except as expressly provided under this License. Any attempt otherwise to propagate 
or modify it is void, and will automatically terminate your rights under this License (including any patent licenses granted under the third 
paragraph of section 11).
However, if you cease all violation of this License, then your license from a particular copyright holder is reinstated (a) provisionally, unless 
and until the copyright holder explicitly and finally terminates your license, and (b) permanently, if the copyright holder fails to notify you of the 
violation by some reasonable means prior to 60 days after the cessation.
Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder notifies you of the violation by some 
reasonable means, this is the first time you have received notice of violation of this License (for any work) from that copyright holder, and you 
cure the violation prior to 30 days after your receipt of the notice.
Termination of your rights under this section does not terminate the licenses of parties who have received copies or rights from you under this 
License. If your rights have been terminated and not permanently reinstated, you do not qualify to receive new licenses for the same material 
under section 10.

9.	Acceptance Not Required for Having Copies.
You are not required to accept this License in order to receive or run a copy of the Program. Ancillary propagation of a covered work 
occurring solely as a consequence of using peer-to-peer transmission to receive a copy likewise does not require acceptance. However, 
nothing other than this License grants you permission to propagate or modify any covered work. These actions infringe copyright if you do 
not accept this License. Therefore, by modifying or propagating a covered work, you indicate your acceptance of this License to do so.

10.	 Automatic Licensing of Downstream Recipients.
Each time you convey a covered work, the recipient automatically receives a license from the original licensors, to run, modify and propagate 
that work, subject to this License. You are not responsible for enforcing compliance by third parties with this License.
An “entity transaction” is a transaction transferring control of an organization, or substantially all assets of one, or subdividing an organization, 
or merging organizations. If propagation of a covered work results from an entity transaction, each party to that transaction who receives 
a copy of the work also receives whatever licenses to the work the party’s predecessor in interest had or could give under the previous 
paragraph, plus a right to possession of the Corresponding Source of the work from the predecessor in interest, if the predecessor has it or 
can get it with reasonable efforts.
You may not impose any further restrictions on the exercise of the rights granted or affirmed under this License. For example, you may not 
impose a license fee, royalty, or other charge for exercise of rights granted under this License, and you may not initiate litigation (including a 
cross-claim or counterclaim in a lawsuit) alleging that any patent claim is infringed by making, using, selling, offering for sale, or importing the 
Program or any portion of it.

11.	 Patents.
A “contributor” is a copyright holder who authorizes use under this License of the Program or a work on which the Program is based. The 
work thus licensed is called the contributor’s “contributor version”.
A contributor’s “essential patent claims” are all patent claims owned or controlled by the contributor, whether already acquired or hereafter 
acquired, that would be infringed by some manner, permitted by this License, of making, using, or selling its contributor version, but do not 
include claims that would be infringed only as a consequence of further modification of the contributor version. For purposes of this definition, 
“control” includes the right to grant patent sublicenses in a manner consistent with the requirements of this License.
Each contributor grants you a non-exclusive, worldwide, royalty-free patent license under the contributor’s essential patent claims, to make, 
use, sell, offer for sale, import and otherwise run, modify and propagate the contents of its contributor version.
In the following three paragraphs, a “patent license” is any express agreement or commitment, however denominated, not to enforce a patent 
(such as an express permission to practice a patent or covenant not to sue for patent infringement). To “grant” such a patent license to a 
party means to make such an agreement or commitment not to enforce a patent against the party.
If you convey a covered work, knowingly relying on a patent license, and the Corresponding Source of the work is not available for anyone to 
copy, free of charge and under the terms of this License, through a publicly available network server or other readily accessible means, then 
you must either (1) cause the Corresponding Source to be so available, or (2) arrange to deprive yourself of the benefit of the patent license for 
this particular work, or (3) arrange, in a manner consistent with the requirements of this License, to extend the patent license to downstream 
recipients. “Knowingly relying” means you have actual knowledge that, but for the patent license, your conveying the covered work in a 
country, or your recipient’s use of the covered work in a country, would infringe one or more identifiable patents in that country that you have 
reason to believe are valid.
If, pursuant to or in connection with a single transaction or arrangement, you convey, or propagate by procuring conveyance of, a covered work, 
and grant a patent license to some of the parties receiving the covered work authorizing them to use, propagate, modify or convey a specific 
copy of the covered work, then the patent license you grant is automatically extended to all recipients of the covered work and works based on it.
A patent license is “discriminatory” if it does not include within the scope of its coverage, prohibits the exercise of, or is conditioned on the 
non-exercise of one or more of the rights that are specifically granted under this License. You may not convey a covered work if you are a 
party to an arrangement with a third party that is in the business of distributing software, under which you make payment to the third party 
based on the extent of your activity of conveying the work, and under which the third party grants, to any of the parties who would receive the 
covered work from you, a discriminatory patent license (a) in connection with copies of the covered work conveyed by you (or copies made 
from those copies), or (b) primarily for and in connection with specific products or compilations that contain the covered work, unless you 
entered into that arrangement, or that patent license was granted, prior to 28 March 2007.
Nothing in this License shall be construed as excluding or limiting any implied license or other defenses to infringement that may otherwise be 
available to you under applicable patent law.

12.	 No Surrender of Others’ Freedom.
If conditions are imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, they do not 
excuse you from the conditions of this License. If you cannot convey a covered work so as to satisfy simultaneously your obligations under 
this License and any other pertinent obligations, then as a consequence you may not convey it at all. For example, if you agree to terms that 
obligate you to collect a royalty for further conveying from those to whom you convey the Program, the only way you could satisfy both those 
terms and this License would be to refrain entirely from conveying the Program.
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13.	 Use with the GNU Affero General Public License.
Notwithstanding any other provision of this License, you have permission to link or combine any covered work with a work licensed under 
version 3 of the GNU Affero General Public License into a single combined work, and to convey the resulting work. The terms of this License 
will continue to apply to the part which is the covered work, but the special requirements of the GNU Affero General Public License, section 
13, concerning interaction through a network will apply to the combination as such.

14.	 Revised Versions of this License.
The Free Software Foundation may publish revised and/or new versions of the GNU General Public License from time to time. Such new 
versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.
Each version is given a distinguishing version number. If the Program specifies that a certain numbered version of the GNU General Public 
License “or any later version” applies to it, you have the option of following the terms and conditions either of that numbered version or of 
any later version published by the Free Software Foundation. If the Program does not specify a version number of the GNU General Public 
License, you may choose any version ever published by the Free Software Foundation.
If the Program specifies that a proxy can decide which future versions of the GNU General Public License can be used, that proxy’s public 
statement of acceptance of a version permanently authorizes you to choose that version for the Program.
Later license versions may give you additional or different permissions. However, no additional obligations are imposed on any author or 
copyright holder as a result of your choosing to follow a later version.

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

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

17.	 Interpretation of Sections 15 and 16.
If the disclaimer of warranty and limitation of liability provided above cannot be given local legal effect according to their terms, reviewing 
courts shall apply local law that most closely approximates an absolute waiver of all civil liability in connection with the Program, unless a 
warranty or assumption of liability accompanies a copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs
If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free 
software which everyone can redistribute and change under these terms.
To do so, attach the following notices to the program. It is safest to attach them to the start of each source file to most effectively state the 
exclusion of warranty; and each file should have at least the “copyright” line and a pointer to where the full notice is found.
	 <one line to give the program’s name and a brief idea of what it does.>
	 Copyright (C) <year>  <name of author>
	 This program is free software: you can redistribute it and/or modify it under the terms of the GNU General Public License as published by 

the Free Software Foundation, either version 3 of the License, or (at your option) any later version.
	 This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of 

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU General Public License for more details.
	 You should have received a copy of the GNU General Public License along with this program.  If not, see <http://www.gnu.org/licenses/>.
Also add information on how to contact you by electronic and paper mail.
If the program does terminal interaction, make it output a short notice like this when it starts in an interactive mode:
	 <program>  Copyright (C) <year>  <name of author>
	 This program comes with ABSOLUTELY NO WARRANTY; for details type `show w’.
	 This is free software, and you are welcome to redistribute it under certain conditions; type `show c’ for details.
The hypothetical commands `show w’ and `show c’ should show the appropriate parts of the General Public License. Of course, your 
program’s commands might be different; for a GUI interface, you would use an “about box”.
You should also get your employer (if you work as a programmer) or school, if any, to sign a “copyright disclaimer” for the program, if 
necessary. For more information on this, and how to apply and follow the GNU GPL, see <http://www.gnu.org/licenses/>.
The GNU General Public License does not permit incorporating your program into proprietary programs. If your program is a subroutine 
library, you may consider it more useful to permit linking proprietary applications with the library. If this is what you want to do, use the GNU 
Lesser General Public License instead of this License. But first, please read <http://www.gnu.org/philosophy/why-not-lgpl.html>.
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GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 
51 Franklin Street, Fifth Floor, Boston, MA  02110-1301  USA 

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

[This is the first released version of the Lesser GPL.  It also counts as the successor of the GNU Library Public License, version 2, hence the 
version number 2.1.]

Preamble
The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU General Public 
Licenses are intended to guarantee your freedom to share and change free software--to make sure the software is free for all its users.
This license, the Lesser General Public License, applies to some specially designated software packages--typically libraries--of the Free 
Software Foundation and other authors who decide to use it. You can use it too, but we suggest you first think carefully about whether this 
license or the ordinary General Public License is the better strategy to use in any particular case, based on the explanations below.
When we speak of free software, we are referring to freedom of use, not price. Our General Public Licenses are designed to make sure that you 
have the freedom to distribute copies of free software (and charge for this service if you wish); that you receive source code or can get it if you 
want it; that you can change the software and use pieces of it in new free programs; and that you are informed that you can do these things.
To protect your rights, we need to make restrictions that forbid distributors to deny you these rights or to ask you to surrender these rights. 
These restrictions translate to certain responsibilities for you if you distribute copies of the library or if you modify it.
For example, if you distribute copies of the library, whether gratis or for a fee, you must give the recipients all the rights that we gave you. You 
must make sure that they, too, receive or can get the source code. If you link other code with the library, you must provide complete object 
files to the recipients, so that they can relink them with the library after making changes to the library and recompiling it. And you must show 
them these terms so they know their rights.
We protect your rights with a two-step method: (1) we copyright the library, and (2) we offer you this license, which gives you legal permission 
to copy, distribute and/or modify the library.
To protect each distributor, we want to make it very clear that there is no warranty for the free library. Also, if the library is modified by 
someone else and passed on, the recipients should know that what they have is not the original version, so that the original author`s 
reputation will not be affected by problems that might be introduced by others.
Finally, software patents pose a constant threat to the existence of any free program. We wish to make sure that a company cannot effectively 
restrict the users of a free program by obtaining a restrictive license from a patent holder. Therefore, we insist that any patent license obtained 
for a version of the library must be consistent with the full freedom of use specified in this license.
Most GNU software, including some libraries, is covered by the ordinary GNU General Public License. This license, the GNU Lesser General 
Public License, applies to certain designated libraries, and is quite different from the ordinary General Public License. We use this license for 
certain libraries in order to permit linking those libraries into non-free programs.
When a program is linked with a library, whether statically or using a shared library, the combination of the two is legally speaking a combined 
work, a derivative of the original library. The ordinary General Public License therefore permits such linking only if the entire combination fits 
its criteria of freedom. The Lesser General Public License permits more lax criteria for linking other code with the library.
We call this license the “Lesser” General Public License because it does Less to protect the user`s freedom than the ordinary General Public 
License. It also provides other free software developers Less of an advantage over competing non-free programs. These disadvantages are 
the reason we use the ordinary General Public License for many libraries. However, the Lesser license provides advantages in certain special 
circumstances.
For example, on rare occasions, there may be a special need to encourage the widest possible use of a certain library, so that it becomes a 
de-facto standard. To achieve this, non-free programs must be allowed to use the library. A more frequent case is that a free library does the 
same job as widely used non-free libraries. In this case, there is little to gain by limiting the free library to free software only, so we use the 
Lesser General Public License.
In other cases, permission to use a particular library in non-free programs enables a greater number of people to use a large body of free 
software. For example, permission to use the GNU C Library in non-free programs enables many more people to use the whole GNU 
operating system, as well as its variant, the GNU/Linux operating system.
Although the Lesser General Public License is Less protective of the users` freedom, it does ensure that the user of a program that is linked 
with the Library has the freedom and the wherewithal to run that program using a modified version of the Library.
The precise terms and conditions for copying, distribution and modification follow. Pay close attention to the difference between a “work 
based on the library” and a “work that uses the library”. The former contains code derived from the library, whereas the latter must be 
combined with the library in order to run.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION
0.	 This License Agreement applies to any software library or other program which contains a notice placed by the copyright holder or other 

authorized party saying it may be distributed under the terms of this Lesser General Public License (also called “this License”). Each 
licensee is addressed as “you”.

A “library” means a collection of software functions and/or data prepared so as to be conveniently linked with application programs (which 
use some of those functions and data) to form executables.
The “Library”, below, refers to any such software library or work which has been distributed under these terms. A “work based on the Library” 
means either the Library or any derivative work under copyright law: that is to say, a work containing the Library or a portion of it, either 
verbatim or with modifications and/or translated straightforwardly into another language. (Hereinafter, translation is included without limitation 
in the term “modification”.)
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“Source code” for a work means the preferred form of the work for making modifications to it. For a library, complete source code means 
all the source code for all modules it contains, plus any associated interface definition files, plus the scripts used to control compilation and 
installation of the library.
Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act of running a 
program using the Library is not restricted, and output from such a program is covered only if its contents constitute a work based on the 
Library (independent of the use of the Library in a tool for writing it). Whether that is true depends on what the Library does and what the 
program that uses the Library does.
1.	 You may copy and distribute verbatim copies of the Library`s complete source code as you receive it, in any medium, provided that you 

conspicuously and appropriately publish on each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the 
notices that refer to this License and to the absence of any warranty; and distribute a copy of this License along with the Library.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a fee.
2.	 You may modify your copy or copies of the Library or any portion of it, thus forming a work based on the Library, and copy and distribute 

such modifications or work under the terms of Section 1 above, provided that you also meet all of these conditions:
a)	 The modified work must itself be a software library.
b)	 You must cause the files modified to carry prominent notices stating that you changed the files and the date of any change.
c)	 You must cause the whole of the work to be licensed at no charge to all third parties under the terms of this License.
d)	 If a facility in the modified Library refers to a function or a table of data to be supplied by an application program that uses the facility, 

other than as an argument passed when the facility is invoked, then you must make a good faith effort to ensure that, in the event 
an application does not supply such function or table, the facility still operates, and performs whatever part of its purpose remains 
meaningful.

(For example, a function in a library to compute square roots has a purpose that is entirely well-defined independent of the application. 
Therefore, Subsection 2d requires that any application-supplied function or table used by this function must be optional: if the application 
does not supply it, the square root function must still compute square roots.)
These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Library, and can be 
reasonably considered independent and separate works in themselves, then this License, and its terms, do not apply to those sections when 
you distribute them as separate works. But when you distribute the same sections as part of a whole which is a work based on the Library, 
the distribution of the whole must be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus 
to each and every part regardless of who wrote it.
Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the 
right to control the distribution of derivative or collective works based on the Library.
In addition, mere aggregation of another work not based on the Library with the Library (or with a work based on the Library) on a volume of a 
storage or distribution medium does not bring the other work under the scope of this License.
3.	 You may opt to apply the terms of the ordinary GNU General Public License instead of this License to a given copy of the Library. To 

do this, you must alter all the notices that refer to this License, so that they refer to the ordinary GNU General Public License, version 
2, instead of to this License. (If a newer version than version 2 of the ordinary GNU General Public License has appeared, then you can 
specify that version instead if you wish.) Do not make any other change in these notices.

Once this change is made in a given copy, it is irreversible for that copy, so the ordinary GNU General Public License applies to all subsequent 
copies and derivative works made from that copy.
This option is useful when you wish to copy part of the code of the Library into a program that is not a library.
4.	 You may copy and distribute the Library (or a portion or derivative of it, under Section 2) in object code or executable form under the terms 

of Sections 1 and 2 above provided that you accompany it with the complete corresponding machine-readable source code, which must 
be distributed under the terms of Sections 1 and 2 above on a medium customarily used for software interchange.

If distribution of object code is made by offering access to copy from a designated place, then offering equivalent access to copy the source 
code from the same place satisfies the requirement to distribute the source code, even though third parties are not compelled to copy the 
source along with the object code.
5.	 A program that contains no derivative of any portion of the Library, but is designed to work with the Library by being compiled or linked 

with it, is called a “work that uses the Library”. Such a work, in isolation, is not a derivative work of the Library, and therefore falls outside 
the scope of this License.

However, linking a “work that uses the Library” with the Library creates an executable that is a derivative of the Library (because it contains 
portions of the Library), rather than a “work that uses the library”. The executable is therefore covered by this License. Section 6 states terms 
for distribution of such executables.
When a “work that uses the Library” uses material from a header file that is part of the Library, the object code for the work may be a 
derivative work of the Library even though the source code is not. Whether this is true is especially significant if the work can be linked without 
the Library, or if the work is itself a library. The threshold for this to be true is not precisely defined by law.
If such an object file uses only numerical parameters, data structure layouts and accessors, and small macros and small inline functions 
(ten lines or less in length), then the use of the object file is unrestricted, regardless of whether it is legally a derivative work. (Executables 
containing this object code plus portions of the Library will still fall under Section 6.)
Otherwise, if the work is a derivative of the Library, you may distribute the object code for the work under the terms of Section 6. Any 
executables containing that work also fall under Section 6, whether or not they are linked directly with the Library itself.
6.	 As an exception to the Sections above, you may also combine or link a “work that uses the Library” with the Library to produce a work 

containing portions of the Library, and distribute that work under terms of your choice, provided that the terms permit modification of the 
work for the customer`s own use and reverse engineering for debugging such modifications.

You must give prominent notice with each copy of the work that the Library is used in it and that the Library and its use are covered by this 
License. You must supply a copy of this License. If the work during execution displays copyright notices, you must include the copyright 
notice for the Library among them, as well as a reference directing the user to the copy of this License. Also, you must do one of these things:
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a)	 Accompany the work with the complete corresponding machine-readable source code for the Library including whatever changes 
were used in the work (which must be distributed under Sections 1 and 2 above); and, if the work is an executable linked with the 
Library, with the complete machine-readable “work that uses the Library”, as object code and/or source code, so that the user can 
modify the Library and then relink to produce a modified executable containing the modified Library. (It is understood that the user 
who changes the contents of definitions files in the Library will not necessarily be able to recompile the application to use the modified 
definitions.)

b)	 Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one that (1) uses at run time a copy of the 
library already present on the user`s computer system, rather than copying library functions into the executable, and (2) will operate 
properly with a modified version of the library, if the user installs one, as long as the modified version is interface-compatible with the 
version that the work was made with.

c)	 Accompany the work with a written offer, valid for at least three years, to give the same user the materials specified in Subsection 6a, 
above, for a charge no more than the cost of performing this distribution.

d)	 If distribution of the work is made by offering access to copy from a designated place, offer equivalent access to copy the above 
specified materials from the same place.

e)	 Verify that the user has already received a copy of these materials or that you have already sent this user a copy.
For an executable, the required form of the “work that uses the Library” must include any data and utility programs needed for reproducing 
the executable from it. However, as a special exception, the materials to be distributed need not include anything that is normally distributed (in 
either source or binary form) with the major components (compiler, kernel, and so on) of the operating system on which the executable runs, 
unless that component itself accompanies the executable.
It may happen that this requirement contradicts the license restrictions of other proprietary libraries that do not normally accompany the 
operating system. Such a contradiction means you cannot use both them and the Library together in an executable that you distribute.
7. You may place library facilities that are a work based on the Library side-by-side in a single library together with other library facilities not 
covered by this License, and distribute such a combined library, provided that the separate distribution of the work based on the Library and 
of the other library facilities is otherwise permitted, and provided that you do these two things:

a)	 Accompany the combined library with a copy of the same work based on the Library, uncombined with any other library facilities. This 
must be distributed under the terms of the Sections above.

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

8.	 You may not copy, modify, sublicense, link with, or distribute the Library except as expressly provided under this License. Any attempt 
otherwise to copy, modify, sublicense, link with, or distribute the Library is void, and will automatically terminate your rights under this 
License. However, parties who have received copies, or rights, from you under this License will not have their licenses terminated so long 
as such parties remain in full compliance.

9.	 You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or 
distribute the Library or its derivative works. These actions are prohibited by law if you do not accept this License. Therefore, by modifying 
or distributing the Library (or any work based on the Library), you indicate your acceptance of this License to do so, and all its terms and 
conditions for copying, distributing or modifying the Library or works based on it.

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

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

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is intended to 
apply, and the section as a whole is intended to apply in other circumstances.
It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity of any such 
claims; this section has the sole purpose of protecting the integrity of the free software distribution system which is implemented by public 
license practices. Many people have made generous contributions to the wide range of software distributed through that system in reliance 
on consistent application of that system; it is up to the author/donor to decide if he or she is willing to distribute software through any other 
system and a licensee cannot impose that choice.
This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.
12.	If the distribution and/or use of the Library is restricted in certain countries either by patents or by copyrighted interfaces, the original 

copyright holder who places the Library under this License may add an explicit geographical distribution limitation excluding those 
countries, so that distribution is permitted only in or among countries not thus excluded. In such case, this License incorporates the 
limitation as if written in the body of this License.

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

Each version is given a distinguishing version number. If the Library specifies a version number of this License which applies to it and “any 
later version”, you have the option of following the terms and conditions either of that version or of any later version published by the Free 
Software Foundation. If the Library does not specify a license version number, you may choose any version ever published by the Free 
Software Foundation.
14.	If you wish to incorporate parts of the Library into other free programs whose distribution conditions are incompatible with these, write 

to the author to ask for permission. For software which is copyrighted by the Free Software Foundation, write to the Free Software 
Foundation; we sometimes make exceptions for this. Our decision will be guided by the two goals of preserving the free status of all 
derivatives of our free software and of promoting the sharing and reuse of software generally.
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NO WARRANTY
15.	BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED 

BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES 
PROVIDE THE LIBRARY “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT 
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS 
TO THE QUALITY AND PERFORMANCE OF THE LIBRARY IS WITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME 
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

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

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Libraries
If you develop a new library, and you want it to be of the greatest possible use to the public, we recommend making it free software that 
everyone can redistribute and change. You can do so by permitting redistribution under these terms (or, alternatively, under the terms of the 
ordinary General Public License).
To apply these terms, attach the following notices to the library. It is safest to attach them to the start of each source file to most effectively 
convey the exclusion of warranty; and each file should have at least the “copyright” line and a pointer to where the full notice is found.
one line to give the library`s name and an idea of what it does.
Copyright (C) year  name of author
This library is free software; you can redistribute it and/or modify it under the terms of the GNU Lesser General Public License as published 
by the Free Software Foundation; either version 2.1 of the License, or (at your option) any later version.
This library is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of 
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public
License along with this library; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA  02110-1301  USA
Also add information on how to contact you by electronic and paper mail.
You should also get your employer (if you work as a programmer) or your school, if any, to sign a “copyright disclaimer” for the library, if 
necessary. Here is a sample; alter the names:
Yoyodyne, Inc., hereby disclaims all copyright interest in the library `Frob` (a library for tweaking knobs) written by James Random Hacker.
signature of Ty Coon, 1 April 1990
Ty Coon, President of Vice
That`s all there is to it!
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Dropbear
Dropbear contains a number of components from different sources, hence there are a few licenses and authors involved. All licenses are 
fairly non-restrictive. 
The majority of code is written by Matt Johnston, under the license below. Portions of the client-mode work are (c) 2004 Mihnea Stoenescu, 
under the same license:

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

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

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

LibTomCrypt and LibTomMath are written by Tom St Denis, and are Public Domain.

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

loginrec.c 
loginrec.h 
atomicio.h atomicio.c and strlcat() (included in util.c) are from OpenSSH 3.6.1p2, and are licensed under the 2 point BSD license. 
loginrec is written primarily by Andre Lucas, atomicio.c by Theo de Raadt. strlcat() is (c) Todd C. Miller

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

PuTTY is copyright 1997-2003 Simon Tatham.

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

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

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

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

curve25519-donna: 

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

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met: 

Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer. 
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Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the 
documentation and/or other materials provided with the distribution. 

Neither the name of Google Inc. nor the names of its contributors may be used to endorse or promote products derived from this software 
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS * “AS IS” AND ANY EXPRESS OR IMPLIED 
WARRANTIES, INCLUDING, BUT NOT * LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR * A 
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT * OWNER OR CONTRIBUTORS BE LIABLE FOR 
ANY DIRECT, INDIRECT, INCIDENTAL, * SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT * LIMITED TO, 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, * DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER 
CAUSED AND ON ANY * THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT * (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE * OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

curve25519-donna: Curve25519 elliptic curve, public key function http://code.google.com/p/curve25519-donna/  
Adam Langley <agl@imperialviolet.org>

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

More information about curve25519 can be found here http://cr.yp.to/ ecdh.html

djb’s sample implementation of curve25519 is written in a special assembly language called qhasm and uses the floating point registers.

This is, almost, a clean room reimplementation from the curve25519 paper. It uses many of the tricks described therein. Only the crecip 
function is taken from the sample implementation.
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PTPd2
Copyright (c) 2005-2008 Kendall Correll, Aidan Williams. All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:
1.	 Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.
2.	 Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the 

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHORS ``AS IS’’ AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT 
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN 
NO EVENT SHALL THE AUTHORS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, 
OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS 
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN 
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS 
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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