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1 Important Notices

All Phantom camera’s and peripherals have been designed and produced according to the relevant
safety standards. Although the mechanical design is extremely rugged and stable, the content, high-
tech micro electronics deserves a careful handling.

1.1 Safety Instructions

Enter topic text here.

1.1.1 General

Do not open the product; there are no user serviceable parts inside. All maintenance and service work
should be performed by qualified service personnel. The camera’s are intended to be used in
restricted access areas.

1.1.2 Installation

Do not expose your cameras and peripherals to excessive heat, moisture or dirt. The Phantom
cameras are intended to be used in a controlled environment, unless precautions have been taken for
outdoor use.

The cameras and peripherals should only be powered from an appropriate DC power supply that fulfills
the local safety and EMC (Electro-Magnetic Charge) demands or the appended AC adapter.

Do not install the Phantom camera in an excessively humid environment or near water.

Avoid liquids or any foreign object to get into the product.

The unit must be placed in a sufficiently ventilated area.

It is important that ventilation air can move freely around the unit.

1.1.3 Shipping

When shipping the Phantom camera’s and accessories, use the carton in which the unit was originally
delivered. If you must frequently ship your camera, you may wish to purchase an accessory carrying
case that has been designed for this purpose.

1.1.4 Precautions

A laser beam focused on the sensor of a Phantom camera, either directly or by reflection, can cause
permanent damage to the sensor. Any laser powerful enough to produce localized heating at the
surface of the sensor will cause damage, even if the camera power is off. A sensor damaged by laser
light is NOT covered by warranty.
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1.2 Operational Instructions

1.2.1 Phantom 65/Phantom HD

Phantom 65/Phantom HD

1. It is important to note that making a single setup and recording parameter change via the
Phantom Camera Control software will change all the setup and recording parameters, as
defined in the Phantom Camera Control>Acquisition>Setup and Recording... dialogue window
when either the OK or Update buttons are depressed. 

Conversely making changes to the setup and recording parameters via the On-Camera Control
buttons will not change the settings in the Phantom Camera Control>Acquisition>Setup and
Recording... dialogue window when a setup parameter is selected.

2. The Sample Rate will automatically be changed to the maximum allowable frame rate based on
the selected Resolution when operating in Run/Stop Mode.

3. The color of the Phantom CineMag record cine files will be different that that of the cine files
recorded in the cameras DRAM frame buffer.

4. Only the entire contents of the Phantom CineMag can be erased, the system does not allow a
user to specified a single cine file to be erased.

5. The Erase Protect feature has not yet been enabled even though the Erase Protect Indicator is
active, when the Erase Protect Switch, located underneath the Phantom CineMag, is in the
locked position, indicating the CineMag is in Erase Protect Mode.

6. Presently both the Phantom 65 and Phantom HD only support the use of a color ViewFinder.
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2 Product Overview

At the time of this writing, the members of the Cinematography and Broadcast Phantom product family
include the Phantom 65 and Phantom HD camera models.

2.1 Phantom 65

Cinematography takes a giant step forward with the first digital camera that rivals 65mm
film cameras!

Vision Research’s newest camera, the Phantom 65,
with its 4,096 x 2,440 pixel CMOS sensor is the first
high speed digital camera to rival traditional 65mm film
cameras.

This multi standard compliant camera will revolutionize
the world of high speed cinematography recording 125
frames per second at full resolution. With features such
as its ViewFinder with component video, on-camera
controls, and “hot-swappable” Phantom CineMag
memory magazine with docking station make this
camera user-friendly in either on-set or post-production
environments.

• Full frame 2.2:1 aspect ratio CMOS sensor composed of 4,096 x 2,440 pixels (51.2mm x 30.5mm)
equivalent to 65mm film

• 140 frame per second full resolution with 14-bit image depth

• On-camera control

• Variable progressive shutter to 2 microseconds

• Multi-standard compliant camera; multiple HD-SDI output formats (720p, 1080p, 1080i, 1080psf)

• Linear or circular image storage buffer

• 8 Gigabyte DRAM memory (standard); 16 or 32 Gigabyte modules available

• 256, or 512 Gigabyte “Hot-Swappable” Phantom CineMag memory magazine w/docking station

• 645, 667, PL, Super-PL, and F-mount lens mount available

• ViewFinder port with component video, plus power

• Gigabit Ethernet control
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2.2 PhantomHD

H D broadcast quality high speed digital imaging arrives!

Vision Research sets another standard with the design
of their Phantom HD high speed digital camera. With
its new 1,920 x 1,080 active pixel CMOS sensor users
will experience the highest quality imaging capabilities
of any high speed digital camera anywhere. The 24mm
x 13.5mm active pixel area makes this camera fully
compatible with all 35mm equipment as well.

Phantom HD users will find the “On-camera” controls
easy to use, while it’s ViewFinder with component
video makes shooting any subject clear and precise.
“Hot-swappable” Phantom CineMag memory magazine
eliminates the need to download the recorded images
before shooting consecutive takes.

• Full frame aspect ratio CMOS sensor composed of 2,048 x 2,048 pixels

• Allocated format for standard HD 16:9 (1920 X 1080 pixels) and 35mm mopic at 1.85:1 using an
active pixel area of 25.6mm x 13.85mm (2048 X 1108 pixels) making this camera fully compatible
with all 35mm equipment as well

• 1000 pictures per second HD (1920 X 1080) resolution with 14-bit image depth

• On-camera control

• Variable shutter to 2 microseconds

• Mutli-standard compliant camera; multiple HD-SDI output formats (720p, 1080p, 1080i, 1080psf)

• Linear or circular image storage buffer

• 8 Gigabyte DRAM memory (standard); 16 or 32 Gigabyte modules available

• 256, or 512 Gigabyte “Hot-Swappable” Phantom CineMag memory magazine w/docking station

• PL lens mount (standard) F-mount lens available

• ViewFinder port with component video, plus power

• Gigabit Ethernet control
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2.3 Phantom CineMag

The Phantom CineMag is hot-swappable,
non-volatile memory for the Phantom Digital
Cinema cameras.

The Phantom CineMag comes in two sizes—
256GB and 512GB. Record directly into a CineMag
on the Phantom HD at speeds up to 450fps at
2048 x 1080. At higher speeds, record into the
camera's RAM and “upload” to the Phantom
CineMag in seconds. With the Phantom 65, record
directly into a CineMag at up to 90fps. On both
cameras, higher direct recording speeds are
available at lower resolutions, see tables below.

Phantom HD

Phantom HD at 1920 x 1080, 14-bit depth, 16GB memory, into 256GB CineMag (double these times
for a 512GB CineMag):

Phantom 65

Phantom 65 at 4096 x 2440, 14-bit depth, 16GB memory, into 256GB CineMag (double these times for
a 512GB CineMag):

Access of the data in the Phantom CineMag is done from the Phantom Software, just as if you were
accessing recordings stored in a camera. All the familiar tools are available. You can view stored
scenes, trim them, and save them onto a hard disk for later processing and conversion. Or, trim them,
make image enhancements and “play” them out over dual HD-SDI.
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2.4 Phantom 65/Phantom HD Operational Modes

2.4.1 Loop Mode

In the Loop Mode the camera stores the recorded image data into the camera's DRAM buffer. In this
mode the Phantom CineMag operates like any other Flash card, after a cine file is recorded into the
camera's DRAM frame buffer, you can manually save it into the CineMag using the "Flash Memory"
dialogue window which can be accessed in either the Setup and Recording or ViewCine dialogue
windows.

2.4.2 Run/Stop Mode

In Run/Stop Mode the image data is recorded, up to 450fps at HD resolution (2048 x 1080), directly
into the Phantom CineMag.
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3 Defining the Video Out Parameters

This section provides information related to various procedures that must be performed, via the
Phantom Camera Control software, in order to properly use the On-Camera Controls on either the
Phantom 65 or Phantom HD camera models with an attached compatible monitor or sending the
analog video output to an analog video storage device, such as a tape drive. The information
contained within this section can also be found in the Phantom Camera Control Software - Help File

Example Acquisition>Camera Options Dialogue Window

3.1 Selecting the Video System

Clicking the Video System down arrow allows the user to specify the type of video signal format the
camera will transmit to a monitor. Format types include:

Analog NTSC

When selected the camera will transmit the NTSC (National Television System Committee) video
signal format; 59.94 half frames (called fields) per second and 525 lines per field, (480 lines in
each field are the image, and the last 45 are the "vertical blanking interval" (VBI), designed to give
the electron gun time to reposition itself from the bottom of the last field to the top of the next), to
attached compatible monitor.

NOTE

NTSC is the analog television system in use in Canada, Japan, South Korea, the United States,
and some other places, mostly in the Americas.

Analog PAL

When selected the camera will transmit the PAL (Phase Alternating Line) video signal format; 25
fields per second and 625 lines per field, to attached compatible monitor.

NOTE

PAL is the analog television system used in most of Western Europe, Australia and other
countries.
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HDTV 720p60 

When selected the camera will transmit 720 lines of vertical resolution, with a horizontal resolution
of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of of 1280 lines
and a frame resolution of 1280 × 720 or about 0.92 million pixels; progressively scanned, (non-
interlaced); at a frame rate of 60Hz to an attached HD compatible monitor.

HDTV 720p59.9

When selected the camera will transmit 720 lines of vertical resolution, with a horizontal resolution
of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of 1of 1280
lines and a frame resolution of 1280 × 720 or about 0.92 million pixels; progressively scanned,
(non-interlaced); at a frame rate of 59.94Hz to an attached HD compatible monitor.

HDTV 720p50 

When selected the camera will transmit 720 lines of vertical resolution, with a horizontal resolution
of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of of 1280 lines
and a frame resolution of 1280 × 720 or about 0.92 million pixels; progressively scanned, (non-
interlaced); at a frame rate of 50Hz to an attached HD compatible monitor.

HDTV 1080p30

When selected the camera will transmit 1080 lines of vertical resolution, with a horizontal
resolution of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of
1920 dots across and a frame resolution of 1920 × 1080 or over two million pixels; progressively
scanned, (no-interlaced); at a frame rate of 30Hz to an attached HD compatible monitor.

HDTV 1080p29.9

When selected the camera will transmit 1080 lines of vertical resolution, with a horizontal
resolution of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of
1920 dots across and a frame resolution of 1920 × 1080 or over two million pixels; progressively
scanned, (non-interlaced); at a frame rate of 29.97Hz to an attached HD compatible monitor.

HDTV 1080p25

When selected the camera will transmit 1080 lines of vertical resolution, with a horizontal
resolution of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of
1920 dots across and a frame resolution of 1920 × 1080 or over two million pixels; progressively
scanned, (non-interlaced); at a frame rate of 25Hz to an attached HD compatible monitor.

HDTV 1080p24

When selected the camera will transmit 1080 lines of vertical resolution, with a horizontal
resolution of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of
1920 dots across and a frame resolution of 1920 × 1080 or over two million pixels; progressively
scanned, (non-interlaced); at a frame rate of 24Hz to an attached HD compatible monitor.

HDTV 1080p23.9

When selected the camera will transmit 1080 lines of vertical resolution, with a horizontal
resolution of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of
1920 dots across and a frame resolution of 1920 × 1080 or over two million pixels; progressively
scanned, (non-interlaced); at a frame rate of 23.976Hz to an attached HD compatible monitor.

NOTE

1080p is currently the digital standard for filming digital motion pictures.



Phantom 65/PhantomHD Operations20

© 2007 Vision Research, Inc.

HDTV 1080i30 

When selected the camera will transmit 1080 lines of vertical resolution, with a horizontal
resolution of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of
1920 dots across and a field resolution of 1920 × 1080 or over two million pixels; interlaced
scanned, at a field rate of 30Hz to an attached HD compatible monitor.

HDTV 1080i29.9

When selected the camera will transmit 1080 lines of vertical resolution, with a horizontal
resolution of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of
1920 dots across and a field resolution of 1920 × 1080 or over two million pixels, interlaced
scanned at a field rate of 29.97Hz to an attached HD compatible monitor.

HDTV 1080i25 

When selected the camera will transmit 1080 lines of vertical resolution, with a horizontal
resolution of 1280 pixels and an aspect ratio of 16:9, implying a horizontal (display) resolution of
1920 dots across and a field resolution of 1920 × 1080 or over two million pixels, interlaced
scanned at a field rate of 25Hz to an attached HD compatible monitor. 

NOTE:

Progressive Segmented Frame (PSF) is a High Definition video format used to store
progressive content on interlaced media.

Each progressive frame is segmented into two interlaced fields without inter-field motion, or
combing. PSF is an alternative to 3:2 pull-down, wherein certain frames are pulled down across
multiple fields, resulting in output with an irregular frame rate.

Motion picture film cameras produce progressive images, usually at 24 frames per second. In
order to display those images on NTSC television, whose frame rate is 29.97 frames per second
interlaced (59.94 fields per second), each frame must be split into alternating groups of 3 and 2
fields. This is known as 3:2 pull-down.

Certain high definition tape formats, such as HDCAM allow frame rates other than 29.97. It is
therefore possible, using PSF, to store true 24 frames per second progressive images without
pull-down, which then play back at the original frame rate. Thus the 24psf and 23.976psf (for
compatibility with NTSC) formats were devised, which exist on tape as 48 (or 47.952) fields per
second interlaced. When set up correctly, a progressive scan monitor will read these interlaced
fields two at a time, and display each pair as a single progressive frame, temporally identical to
the source. PSF content can also be played back on interlaced displays, but the image will
flicker.

HDTV 1080psf30

Will scan at a frame rate of 30Hz.

HDTV 1080psf29.9

Will scan at a frame rate of 29.9Hz.

HDTV 1080psf25

Will scan at a frame rate of 25Hz.
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3.2 OSD (On-Screen Display) Parameters

By clicking the down arrow next to the OSD (On Screen Display) field the user can select which of the
following is to be displayed: 

Disable OSD

No information will be displayed.

Name,status

Displays the name and current status of the camera

+acqui params

Displays the setting specified via the Acquisition menu, along with the name and current status of
the camera

+time,playback

Displays the absolute time and the playback rate, along with the name and current status of the
camera, and  specified via the Acquisition menu

+range data

Displays the camera name, current status of camera, the acquisition parameters, and all range
data information 

Other OSD options includes:

No Digital OSD

When enabled, (checked), the OSD field will not be displayed on an attached monitor or
viewfinder.

Colors

Allows the user to change the OSD background color by selecting one of the options from the pull-
down selection list

OSD Opaque

Removes the background color (black) from the OSD informational fields when disabled, not
checked.

OSD Position

Allows the user to move the OSD informational fields upward (top), left, and/or right. Increasing the
number move the displayed OSD information in the opposite direction. Example increasing the
Top entry field moves the OSD information downward.

Image Position

Allows the user to center the image by adjusting the x and y axis 
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3.3 Tone Control Parameters

Tone curves adjust the apparent image contrast without changing the black and white points of the
image (and thus maintain the dynamic range of the image). There are currently three presets:

Tone 1

Applies a medium contrast

Tone 2

Applies a strong contrast

Tone 3

This is intended to be used for images that have a high ratio of highlight to mid-tones.

Tone 4

Maps to a linear function; it could be set by the user for a custom curve (not fully implemented at
the time of this writing).

3.4 Image Adjustments

Defaults - Resets the following adjustment sliders back to their default settings:

• Brightness

• Gain

• Gamma

• Saturation

3.5 Video Player Control

The Video Output Control feature provides the user with the ability to control any Phantom Ethernet
camera attached to a monitor. This feature will be extremely effective with the higher resolution
cameras since most computer monitors do not refresh the screen images quickly enough to produce a
smooth visual display.

By default the Video Output Control window will display a live image on the monitor. The user can also
place the camera into capture mode and trigger it. The user may perform a quick edit of the recorded
cine by easily selecting the range of images to be played back.

Once captured the user can playback the recorded cine file from the cameras memory, using the video
play back buttons along with adjusting the speed of the playback.
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When the Video Player button is select the Video Output Control window will be displayed. 

Example Video Output Control Dialogue Window

Below is a brief description of the Video Output Control buttons, pull-down menus, and entry fields.

Capture Button

This button puts the camera into the default recording mode. When the Capture button is clicked,
images are continuously recorded in an endless loop to an image storage area until the camera
has received one of the three different types of triggers.

1. If not, click the Capture button.

2. If the Capture buffer has retained a previous recorded file the following Warning message
will be displayed: Cine(s) may already be stored in camera(s) memory and will be overwritten
by this operation. Continue?

3. Click the Yes button to continue, No to cancel the instruction.

Trigger Button

When the camera is in Capture mode selecting the Trigger button provides a soft trigger to the
camera that instruct the camera to stop capturing and recording images to the storage buffer. It is
just one of three possible ways to trigger the Phantom cameras the other two, with the camera in
Capture mode, include:

• Press Alt-T on the keyboard.

• Provide a dry switch closure or a low TTL pulse to the BNC connector marked Trigger on the
Capture breakout cable attached to the rear panel of the camera. 

NOTE:

When the camera is in Waiting for Pre-trigger mode, selecting the the trigger button provides a
soft pre-trigger signal to the camera instructing the camera to start capturing and recording
images to the storage buffer.
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Video Control Buttons

Play Fast Reverse Decrements every 10 images.

Play Fast Forward Increments every 10 images.

Standard Play Reverse Decrements 1 image at a time.

Standard Play Forward Increments 1 image at a time.

Pause Playback Stops/Pauses the playback process.

Play Single Frame Reverse Advance backwards 1 image only.

Play Single Frame Forward Advance forward 1 image only.

Recording Speed

This informational field displays the speed at which the cine was recorded in fps (frames per
second).

Playback Speed

This informational field displays the speed at which the cine in being played back at, in fps (frames
per second). This field will automatically adjust as you change the playback rate using the
Playback Speed Slider, described below.

Pb/Rec

This filed indicates the percentage rate the images are being played back at based on the frame
rate used to record them. It also displays the ratio of the playback rate in parenthesis.

Play Each Image

Enabling (checking) this option instructs the camera to playback every image in the recorded cine.

Limit to Range

Presently enable.

Endless Loop

Presently disabled.

Playback Speed Slider

This slider is used to adjust the speed of the cine playback. This adjustment only applies when the
Standard Play Forward and Standard Play Reverse buttons have been selected. It also displays
the percentage of the playback speed.

Rewind Button

The image number next to the (R)ewind button specifies the number of the image being displayed
on the monitor. Image number zero represents the moment of trigger.

The (R)ewind button to the right of the image box is used to rewind to the start of the cine.
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Save Button

Provide the end user with the ability to save the cine file stored in the camera's DRAM.

Selection Range Edit

Many recorded cine files contain a lot of unnecessary information both before and after the actual
motion of interest. The Selection Range can be used to edit unnecessary images from the
beginning and the end of the recorded cine prior to playing back the cine. Editing the cine will
create smaller files, reduce download times and make cine playbacks more interesting.

The blue area in the Cine Editor Bar represents the clip. The number displayed at the left end of
the Selection Range refers to the first image in the entire cine sequence. The number at the right
end refers to the last image in the entire cine sequence. The numbers in between the Begin and
End buttons are the first and last image numbers in the cine clip to be displayed. 

NOTE:

Frame number zero always refers to the moment in time when the trigger was received by the
camera regardless of what sample rate or resolution settings where made in the Setup screen.
All negative numbers represent Pre-trigger frames and all positive numbers represent the
number of Post Trigger frames entered in the Setup and Recording screen.
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4 The Monitor/ViewFinder Display Screens

The information displayed in the OSD (On-Screen Display) can vary based on how the user defines
what information he/she desires via the Phantom Camera Control>Acquisition>Camera Options...
>Video Out>OSD pull-down selection list.

Below are the various display screen we will cover in this section:

• LIVE PRE Display Screen (without Phantom CineMag attached)

• LIVE Display Screen (with Phantom CineMag attached)

• Setup Display Screen (without/with Phantom CineMag attached)

• LIVE WTR Display Screen (without/with Phantom CineMag attached)

• LIVE TRG Display Screen (without/with Phantom CineMag attached)

• LIVE CST Display Screen (without/with Phantom CineMag attached)

• Select Cine for Playback Display Screen (without/with Phantom CineMag attached)

• PLAY CST Display Screen (without/with Phantom CineMag attached)



The Monitor/ViewFinder Display Screens 29

© 2007 Vision Research, Inc.



Phantom 65/PhantomHD Operations30

© 2007 Vision Research, Inc.

4.1 LIVE PRE/LIVE Display Screens

The LIVE PRE, (live image preview, waiting for pretrigger) mode, is the operational state the camera
will startup in when it is first powered up when there is no Phantom CineMag attached to the camera. If
a Phantom CineMag is attached to the camera when the camera is powered up, the camera will be
placed into the LIVE mode. What this means, in either mode, the camera will display a live image on
the monitor or viewfinder screen, however the camera is not yet recording any image data or frames to
the camera memory buffer or Phantom CineMag.

In this state the user can:

• View a live image to focus in on the subject

• Zoom in 2x to assist in targeting the subject when attached to a 720p monitor or viefinder

• Define the recording parameters

• Determine if any image area is over exposed

• Examine the recording duration time and the number of frames that will be recorded within the
recording time frame

4.1.1 The On-Screen Display Fields

4.1.1.1 Without an Attached Phantom CineMag
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LIVE PRE - Live Preview Mode without an attached Phantom CineMag

Below is a brief description of the information that could be displayed in the LIVE PRE display
screen:

Camera State Designators

The camera state designation is comprised of two items; the Phantom logo and text display. The
color of the Phantom logo will change based on the state of the camera. The Phantom logo will be
cyan (blue) when the camera is in the LIVE PRE mode. The text, to the right of the Phantom logo,
indicates the present state or operational mode of the camera.

Date and Time

The date and time stamp field indicates; day number/hour:minute:second:microsecond.

Resolution

This field indicates the active pixel area, (Width x Height), of the sensor defined by the user.

Sample Rate

This field specifies the rate the Phantom camera will capture or record image data, (frames), into
the camera's memory.

Shutter Angle

This field shows the current, user defined, Shutter Angle or exposure setting of the camera.

Memory Buffer Graphical Representation

This is a graphical representation of the camera's memory buffer. It acts as a memory gauge that
consists of two basic components when the camera is in the LIVE PRE state. 

The first component, of the graphical representation is the line which represents the total frames
that can be stored in the camera,s buffer. The second component is a "T" on top of the line. The
"T" represents a trigger point that is defined by the user. Any frames that are captured after a
trigger signal is detected by the camera are referred to as Post Trigger frames, and the frames
recorded prior to the trigger signal are referred to as Pre-Triggered frames.

Maximum Recording Time

This field indicates the total length of recording time. The recording duration is based on the
amount of memory in the camera, along with the resolution and sample rate settings. This field will
change based on these variables.

Maximum Recordable Frames

This field indicates how many images or frames will be recorded within the Duration time. This field
will also change based on how the amount of memory in the camera, and how the resolution and
sample rate are set and will change accordingly.
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4.1.1.2 With an Attached Phantom CineMag

LIVE - Live Preview Mode with an attached Phantom CineMag

Below is a brief description of the information that could be displayed in the display screen:

Camera State Designator

The camera state designation is comprised of the Phantom logo. The color of the Phantom logo
will change based on the state of the camera. The Phantom logo will be cyan (blue) when the
camera is in the LIVE mode.

Phantom CineMag Status Indicator

The Camera State Designator indicates the operation state of the camera. Various states
designators include:

MagInit

Indicates the Phantom CineMag has been detected either during camera power-up, or when a
Phantom CineMag has been inserted onto the camera.

MagScan

Indicates that the Phantom CineMag is running through it power-up, self-diagnostics routines.
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MagReady

Indicates that the Phantom CineMag has passes its power-up, self-diagnostices routines.

MagErase

Indicates that the Phantom CineMag has been instructed to erase its contents, and is performing
the erasure procedure.

Number of Takes

This field indicates the number of takes or cine files, (movies), recorded to the Phantom CineMag.
As takes are recorded the Number of Takes field will increment.

Memory Usage

This field indicates the amount of bytes used to store recorded frames. As takes are recorded the
Memory Usage field will increment.

Memory Size

This field indicates the total number of bytes, or the memory size, of the Phantom CineMag. 

Resolution

This field indicates the active pixel area, (Width x Height), of the sensor defined by the user.

Sample Rate

This field specifies the rate the Phantom camera will capture or record image data, (frames), into
the camera's memory.

Shutter Angle

This field shows the current, user defined, Shutter Angle or exposure setting of the camera.

Memory Buffer Graphical Representation

This is a graphical representation of the camera's memory buffer. It acts as a memory gauge that
consists of two basic components. 

The first component, of the graphical representation is the line which represents the total frames
that can be stored in the camera,s buffer. The second component is a "T" on top of the line. The
"T" represents a trigger point that is defined by the user. Any frames that are captured after a
trigger signal is detected by the camera are referred to as Post Trigger frames, and the frames
recorded prior to the trigger signal are referred to as Pre-Triggered frames.

Maximum Recording Time

This field indicates the total length of recording time. The recording duration is based on the
amount of memory in the camera, along with the resolution and sample rate settings. This field will
change based on these variables.

Maximum Recordable Frames

This field indicates how many images or frames will be recorded within the Duration time. This field
will also change based on how the amount of memory in the camera, and how the resolution and
sample rate are set and will change accordingly.
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4.2 Setup Display Screen

The Setup Display Screen can be access from either the LIVE PRE (w/o an attached Phantom
CineMag), LIVE (with an attached Phantom CineMag), or LIVE WTR display windows. It is in this
setup display window the user will select various camera setup and recording parameters to record
image data or frames, using the cameras On-Camera Control buttons.

4.2.1 The On-Screen Display Fields

Looking at the Setup Screen you can see that various color schemes are used. For example the color
of the Phantom logo will change based on the state of the camera. The Phantom logo will be cyan
(blue) when the camera is in the LIVE PRE or LIVE modes, or red when it is in the LIVE WTR mode.

The text, to the right of the Phantom logo, which indicates the present state or operational mode of the
camera, will be green, and the various setup and recording parameters will either be yellow, (not
selected), or red, (selected). The selected parameter is the parameter you have selected to change or
set.

4.2.1.1 Loop Mode

LIVE PRE Display - Setup Loop Mode

Below is a brief description of the fields that displayed on the screen:

Camera State Designators
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As mention in the "LIVE PRE Display Screen - The On-Screen Display Fields" topic, earlier in this
document, the camera state designation is comprised of two items; the Phantom logo and text
display.

The setup and recording parameters that can be set via the On-Camera Controls are:

Operational Mode

This filed is used to select if the camera is to run in either Loop or Run/Stop Mode.

In the Loop Mode the camera stores the recorded image data into the camera's DRAM buffer. In
this mode the Phantom CineMag operates like any other Flash card, after a cine file is recorded
into the camera's DRAM frame buffer, you can manually save it into the CineMag using the "Flash
Memory" dialogue window which can be accessed in either the Setup and Recording or ViewCine
dialogue windows.

In Run/Stop Mode the image data is recorded, up to 450fps at HD resolution (2048 x 1080),
directly into the Phantom CineMag.

EI (Exposure Index) 

An amount by which it is possible to over or underexpose a light sensitive material and, with
standard processing, still produce acceptable results. By referring to the exposure index in the
viewfinder and working in stops, you can fine tune your exposure. 

TC (Tonal Curve)

GM (Gamma)

Gamma is the nonlinear relationship between signal level and brightness output of pixels, (a small
signal level change at low voltage produces a larger variation in brightness than the same change
in level at high voltage); gamma correction for monitors is the compensation for this non-linearity.
In the Phantom camera gamma adjustment is used to bring out details of the image. One can
think of that gamma adjustment as selective contrast adjustment.

PD (Pedestal)

Used to change the voltage level corresponding to black or to the maximum limit of black peaks.

CR - (Chroma)

Short for "chrominance", is the attributes of a color, which include its hue (frequency) and
saturation (amount of black).

WB (White Balance)

This process is used to balance the active pixels of the image sensor to the overall color
temperature of the lighting. The user only needs to perform a white balance at the beginning of the
day or when a major change occurs in the lighting, such as going from indoors to outdoors , or
using a different setup with color gel on the lights.

BB (Black Balance)

This process is used to remove any inconsistencies between pixels that make up the active pixel
area of a cameras sensor. There are two common unwanted effects in all imaging sensors that
can seriously reduce the quality of the images recorded they are:

Fixed Pattern Noise

Also known as spatial noise. It is the unwanted variation of the response of all pixels in the
image. It is expressed as an offset in volts or in Analog-to-Digital Conversion (ADC) bits. It
does not vary with time.
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Photo Response Non-Uniformity

The fact that each individual photodiode or pixel has a different amplification factor or gain. It is
a different flavor of FPN (Fixed Pattern Noise).

Both of these unwanted sensor byproducts are corrected, electronically, when a black balance is
performed.

PA (Production Area) 

The camera will highlight the production area specified by under exposing the area outside the
production are by 1-stop, and changing it to monochrome. This production area can be  though as
the area of the captured image that will be used in the final production.

Resolution

Resolution refers to the shape of the captured area in pixels. It represents the number of pixels
enabled to capture an image. For example, if 800 x 600 is set the full sensor space available it is
called “Full Frame.” 

The Resolution setting allows the user to change the dimensions, or aspect ratio, of the sensors
active pixel area. The aspect ratio is the width to height ratio of the image being recorded. Each
type of camera has a specific maximum resolution. 

Changing the Resolution settings to match the dimensions of the subject of interest allows the
user the option of recording at higher sample rates, or longer recording times at the same sample
rate. Smaller resolutions ‘crop’ the capture image by enabling a subset of pixels. This allows you to
customize the shape of the capture area to the application. For example, if you are capturing a
linear environment such as a rocket car, you do not need to capture the static sky above and
ground below the subject. 

Frame Rate

The Frame Rate is the rate at which images are recorded. The Sample Rate field selection list will
change according to the Resolution selected. The larger the selection area the lower the maximum
frame rate.  

NOTE
Set the Resolution before setting the Sample Rate. To set high sample rates, or increase the 
recording time, reduce the selected Resolution (Width x Height).

Shutter Angle

Adjusting the shutter angle affects the amount of time that sensor is exposed to light. A larger
shutter angle may result in increased motion blur on moving objects.

Post Trigger (via Memory Buffer Graphical Display)

The Post Trigger value represents how many pictures will be recorded after the trigger signal is
detected by the Phantom camera. Since the memory is scrolling memory, the Post Trigger value
also sets the number of pre-trigger images captured. 

When a Post Trigger value is defined in the Phantom Camera Control software, the camera will
continue to record and store, to the camera’s DRAM buffer, image data after a trigger signal is
detected for n fames, where n is the number of post trigger frames specified. 

After the trigger signal is detected by the camera, recording continues for an exact number of
frames, n, and stored in the image buffer, then recording stops; n will depend the number of post
trigger frames defined by the user.
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It’s important to note that the camera can only store a finite number of images into the memory
buffer based on the resolution, sample rate, image bit depth settings, and the memory size. 

When a post trigger value has been defined the camera will only store the maximum image count
allowed, for the particular capture settings.  The camera will only display the frames stored in the
memory buffer, the last x images, where x is the total number of images recorded or stored in the
image buffer.

At this point the recorded images can be viewed or saved into a file on the Phantom Camera
Phantom Control Unit or, optionally saved to Phantom CineMag memory magazine. 

Maximum Recording Time

This field indicates the total length of recording time. The recording duration is based on the
amount of memory in the camera, along with the resolution and sample rate settings. This field will
change based on these variables.

Maximum Recordable Frames

This field indicates how many images or frames will be recorded within the Duration time. This field
will also change based on how the amount of memory in the camera, and how the resolution and
sample rate are set and will change accordingly.
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4.2.1.2 R/S (Run/Stop) Mode

LIVE Display - Setup R/S (Run/Stop) Mode

Below is a brief description of the fields that displayed on the screen:

Camera State Designator

As mention in the "LIVE PRE Display Screen - The On-Screen Display Fields" topic, earlier in this
document, the camera state designation is comprised of two items; the Phantom logo and text
display.

The setup and recording parameters that can be set via the On-Camera Controls are:

Operational Mode

This filed is used to select if the camera is to run in either Loop or Run/Stop Mode.

In the Loop Mode the camera stores the recorded image data into the camera's DRAM buffer. In
this mode the Phantom CineMag operates like any other Flash card, after a cine file is recorded
into the camera's DRAM frame buffer, you can manually save it into the CineMag using the "Flash
Memory" dialogue window which can be accessed in either the Setup and Recording or ViewCine
dialogue windows.

In Run/Stop Mode the image data is recorded, up to 450fps at HD resolution (2048 x 1080),
directly into the Phantom CineMag.

EI (Exposure Index) 
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An amount by which it is possible to over or underexpose a light sensitive material and, with
standard processing, still produce acceptable results. By referring to the exposure index in the
viewfinder and working in stops, you can fine tune your exposure. 

TC (Tonal Curve)

GM (Gamma)

Gamma is the nonlinear relationship between signal level and brightness output of pixels, (a small
signal level change at low voltage produces a larger variation in brightness than the same change
in level at high voltage); gamma correction for monitors is the compensation for this non-linearity.
In the Phantom camera gamma adjustment is used to bring out details of the image. One can
think of that gamma adjustment as selective contrast adjustment.

PD (Pedestal)

Used to change the voltage level corresponding to black or to the maximum limit of black peaks.

CR - (Chroma)

Short for "chrominance", is the attributes of a color, which include its hue (frequency) and
saturation (amount of black).

WB (White Balance)

This process is used to balance the active pixels of the image sensor to the overall color
temperature of the lighting. The user only needs to perform a white balance at the beginning of the
day or when a major change occurs in the lighting, such as going from indoors to outdoors , or
using a different setup with color gel on the lights.

BB (Black Balance)

This process is used to remove any inconsistencies between pixels that make up the active pixel
area of a cameras sensor. There are two common unwanted effects in all imaging sensors that
can seriously reduce the quality of the images recorded they are:

Fixed Pattern Noise

Also known as spatial noise. It is the unwanted variation of the response of all pixels in the
image. It is expressed as an offset in volts or in Analog-to-Digital Conversion (ADC) bits. It
does not vary with time.

Photo Response Non-Uniformity

The fact that each individual photodiode or pixel has a different amplification factor or gain. It is
a different flavor of FPN (Fixed Pattern Noise).

Both of these unwanted sensor byproducts are corrected, electronically, when a black balance is
performed.

PA (Production Area) 

The camera will highlight the production area specified by under exposing the area outside the
production are by 1-stop, and changing it to monochrome. This production area can be  though as
the area of the captured image that will be used in the final production.

Resolution

Resolution refers to the shape of the captured area in pixels. It represents the number of pixels
enabled to capture an image. For example, if 800 x 600 is set the full sensor space available it is
called “Full Frame.” 
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The Resolution setting allows the user to change the dimensions, or aspect ratio, of the sensors
active pixel area. The aspect ratio is the width to height ratio of the image being recorded. Each
type of camera has a specific maximum resolution. 

Changing the Resolution settings to match the dimensions of the subject of interest allows the
user the option of recording at higher sample rates, or longer recording times at the same sample
rate. Smaller resolutions ‘crop’ the capture image by enabling a subset of pixels. This allows you to
customize the shape of the capture area to the application. For example, if you are capturing a
linear environment such as a rocket car, you do not need to capture the static sky above and
ground below the subject. 

Frame Rate

The Frame Rate is the rate at which images are recorded. The Sample Rate field selection list will
change according to the Resolution selected. The larger the selection area the lower the maximum
frame rate.  

NOTE
Set the Resolution before setting the Sample Rate. To set high sample rates, or increase the 
recording time, reduce the selected Resolution (Width x Height).

Shutter Angle

Adjusting the shutter angle affects the amount of time that sensor is exposed to light. A larger
shutter angle may result in increased motion blur on moving objects.

Post Trigger (via Memory Buffer Graphical Display)

The Post Trigger value represents how many pictures will be recorded after the trigger signal is
detected by the Phantom camera. 

NOTE

Since the Phantom CineMag memory is linear memory buffer, the Post Trigger value must be
set to 1. 

Total Time Available

This field indicates the the length of recording time left. The recording duration is based on the
amount of memory in the camera, along with the resolution and frame rate settings. This field will
change based on these variables. As takes are recorded the Total Time Available will decrease in
real time.

Total Frames Available

This field indicates how many images or frames can still be recorded into the Phantom CineMag.
As takes are recorded the Total Frames Available will decrease in real time.
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4.3 LIVE WTR Display Screen

The LIVE WTR, (live image preview, waiting for trigger) mode, is the operational state the camera will 
be in once the camera has been instructed to capture or record the image data or frames to the
cameras memory buffer or directly into the Flash memory of an attached Phantom CineMag. 

When the camera is set to the Loop Operational Mode, the camera continues to display a live image
on monitor or viewfinder screen, just as it did when the camera was in the LIVE PRE mode. The
camera will continue to capture or write image data into the camera scrolling memory buffer locations
until a trigger signal has been sent and detected by the camera.

When set to the R/S (Run/Stop) Mode, the camera displays a live image on monitor or viewfinder
screen, and starts writing image data directly into the Phantom CineMag linear buffer.

4.3.1 The On-Screen Display Fields

LIVE WTR Display - Recording, Waiting for Trigger Mode without an attached Phantom CineMag
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LIVE WTR Display - Recording, Waiting for Trigger Mode with an attached Phantom CineMag

Below is a brief description of the fields that displayed on the screen:

Camera State Designators

The Phantom logo will be red when the camera is in the LIVE WRG mode.

Date and Time

The date and time stamp field indicates; day number/hour:minute:second:microsecond.

Resolution

This field indicates the active pixel area, (Width x Height), of the sensor defined by the user.

Sample Rate

This field specifies the rate the Phantom camera will capture or record image data, (frames), into
the camera's memory.

Shutter Angle

This field shows the current, user defined, Shutter Angle or exposure setting of the camera.

Memory Buffer Graphical Representation

The graphical representation of the cameras memory buffer, which acts as a memory gauge will
display a Recording to Memory Location Indicator, (an up-arrow), that will scroll backwards from
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the trigger point, (T), indicating that the memory buffer is in the process of being filled the moment
the camera has been placed into the LIVE WTR mode. 

When the indicator reaches the beginning of the line the cameras memory buffer is full. This does
not mean that the camera stops recording since the camera utilizes a scrolling buffer technique to
fill the buffer. What this means is that the camera writes the captured image data or frame into the
first available memory location, the second frame into the second available memory location, and
so on until all available memory locations have been written into with image data or frames. Once
all the memory locations have been written into the next frame that is captured will overwrite the
image data that is presently stored in that first memory location, the next frame overwrites the next
location and so on. This process of overwriting memory locations will continue until a trigger signal
has been detected by the camera and any user defined post trigger frame requirements have been
recorded. It is only at this point the camera will stop overwriting the captured images or frame
stored in the memory buffer.

Recording to Memory Location Indicator

The up arrow is a graphical representation of the memory location the displayed image will be
stored into.

Maximum Recording Time

This field indicates the total length of recording time. The recording duration is based on the
amount of memory in the camera, along with the resolution and sample rate settings. This field will
change based on these variables.

Maximum Recordable Frames

This field indicates how many images or frames will be recorded within the Duration time. This field
will also change based on how the amount of memory in the camera, and how the resolution and
sample rate are set and will change accordingly.
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4.4 LIVE TRG Display Screen

The LIVE TRG, (live image preview, camera triggered) mode, is the operational state the camera will 
be in when once the camera has detected a valid trigger signal. The camera continues to display a live
image on monitor or viewfinder screen, just as it did when the camera was in the LIVE PRE or LIVE
WTR modes. 

In Loop Mode the camera will stop capturing or writing image data into the camera scrolling memory
buffer locations upon receipt of the trigger signal once the user defined post trigger definition, if any,
has been satisfied.

In R/S (Run/Stop) Mode the camera will immediately stop capturing or writing image data into the
Phantom CineMag Flash memory locations upon the receipt of the trigger signal.

4.4.1 The On-Screen Display Fields

LIVE TRG Display - Camera Triggered Mode without an attached Phantom CineMag
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LIVE TRG Display - Camera Triggered Mode with an attached Phantom CineMag

Below is a brief description of the fields that displayed on the screen:

Camera State Designators

The Phantom logo will be yellow when the camera is in the LIVE TRG mode.

Date and Time

The date and time stamp field indicates; day number/hour:minute:second:microsecond.

Resolution

This field indicates the active pixel area, (Width x Height), of the sensor defined by the user.

Sample Rate

This field specifies the rate the Phantom camera will capture or record image data, (frames), into
the camera's memory.

Shutter Angle

This field shows the current, user defined, Shutter Angle or exposure setting of the camera.

Memory Buffer Graphical Representation

The graphical representation of the cameras memory buffer, which acts as a memory gauge will
display a Recording to Memory Location Indicator, (an up-arrow), will scroll forward from the
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trigger point, (T), indicating that the post trigger frames are being written into the cameras memory
buffer. 

When the indicator reaches the end of the line the cameras memory buffer is full, and the users
defined post trigger frame requirements as been satisfied the camera stops recording image data
or frames. Once this process has completed the camera will go into the LIVE CST, (live image
preview, cine stored), mode.

Recording to Memory Location Indicator

The up arrow is a graphical representation of the memory location the displayed image will be
stored into.

Maximum Recording Time

This field indicates the total length of recording time. The recording duration is based on the
amount of memory in the camera, along with the resolution and sample rate settings. This field will
change based on these variables.

Maximum Recordable Frames

This field indicates how many images or frames will be recorded within the Duration time. This field
will also change based on how the amount of memory in the camera, and how the resolution and
sample rate are set and will change accordingly.
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4.5 LIVE CST Display Screen

As mentioned in the "LIVE TRG Display Screen - The On-Screen Display Fields" topic, when the
camera's memory buffer is full, and the user's defined post trigger frame requirements as been
satisfied the camera stops recording image data or frames. Once this process has completed the
camera will be placed into the LIVE CST, (live image preview, cine stored), mode, indicating that the
camera has recorded a cine in its memory buffer for review, editing, and saving.

4.5.1 The On-Screen Display Fields

LIVE CST Display - Cine Stored Mode without an attached Phantom CineMag
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LIVE CST Display - Cine Stored Mode with an attached Phantom CineMag

Below is a brief description of the fields that displayed on the screen:

Camera State Designators

The Phantom logo will be green when the camera is in the LIVE CST mode.

Date and Time

The date and time stamp field indicates; day number/hour:minute:second:microsecond.

Resolution

This field indicates the active pixel area, (Width x Height), of the sensor defined by the user.

Sample Rate

This field specifies the rate the Phantom camera will capture or record image data, (frames), into
the camera's memory.

Shutter Angle

This field shows the current, user defined, Shutter Angle or exposure setting of the camera.

Memory Buffer Graphical Representation

The graphical representation of the cameras memory buffer, which acts as a memory gauge will
display a Mark In Point, (the vertical line on the far left of the line), and a Mark Out Point, (the



The Monitor/ViewFinder Display Screens 49

© 2007 Vision Research, Inc.

vertical line on the far right of the line). The Recording to Memory Location Indicator, (the up-
arrow), will be placed just below the Mark In Point. The the trigger point, (T), indicates the image or
frame the trigger signal was sent to and detected by the camera.

Image Location Reference Point

The up arrow is a graphical representation of the stored memory location of the displayed image
within the camera's DRAM or non-volatile Flash location within an attached Phantom CineMag.

Maximum Recording Time

This field indicates the total length of recording time. The recording duration is based on the
amount of memory in the camera, along with the resolution and sample rate settings. This field will
change based on these variables.

Maximum Recordable Frames

This field indicates how many images or frames will be recorded within the Duration time. This field
will also change based on how the amount of memory in the camera, and how the resolution and
sample rate are set and will change accordingly.
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4.6 Select Cine for Playback Display Screen

The "SELECT Display Screen" is used to select which cine to be reviewed, edited, or saved, and the
location of the image data (RAM or Phantom CineMag). Cine file stored in a Phantom CineMag will be
displayed numerically, while a cine file stored in the camera's DRAM will be displayed with the
nomenclature RAM.

4.6.1 The On-Screen Display Fields

SELECT Mode Display Screen without an attached Phantom CineMag
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SELECT Mode Display Screen with an attached Phantom CineMag

Below is a brief description of the fields that displayed on the screen:

Camera State Designators

The Phantom logo will be green when the camera is in the SELECT mode.

Date and Time

The date and time stamp field indicates; day number/hour:minute:second:microsecond.

Displayed Image Number

The Displayed Image Number field specifies the number of the image being displayed in the
playback window. Zero represents the first image or the trigger point frame. Pre-trigger frames will
be represented in negative numbers, while post trigger frames will be positive numbers.

Display Cine Indicator

This field indication where the image data to be reviewed, edited, or saved has been stored. Cine
file stored in a Phantom CineMag will be displayed numerically, while a cine file stored in the
camera's DRAM will be displayed with the nomenclature RAM.

Resolution

This field indicates the active pixel area, (Width x Height), of the sensor defined by the user.

Sample Rate
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This field specifies the rate the Phantom camera will capture or record image data, (frames), into
the camera's memory.

Shutter Angle

This field shows the current, user defined, Shutter Angle or exposure setting of the camera.

Memory Buffer Graphical Representation

The graphical representation of the cameras memory buffer, which acts as a memory gauge will
display a Mark In Point, (the vertical line on the far left of the line), and a Mark Out Point, (the
vertical line on the far right of the line). The Recording to Memory Location Indicator, (the up-
arrow), will be placed just below the Mark In Point. The the trigger point, (T), indicates the image or
frame the trigger signal was sent to and detected by the camera.

Edited/Recorded Cine Duration

In this mode the Maximum Recording Time field change from a single number to two. The first of
the two numbers represents the duration of the cine contained within the Mark In and Mark Out
points. The second number represents the duration or length of the cine file stored in the camera
memory buffer.

Maximum Recordable Frames

This field indicates how many images or frames will be recorded within the Duration time. This field
will also change based on how the amount of memory in the camera, and how the resolution and
sample rate are set and will change accordingly.
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4.7 PLAY CST Display Screen

It is from the PLAY CST, (playback, cine stored), mode the user can playback the captured cine file, or
set desired Mark In and Mark Out Points to review the capture cine file prior to saving the file to an
external storage device. The user can play the cine file forward or in reverse, or pause the playback,
using the On-Camera Control buttons.

4.7.1 The On-Screen Display Fields

PLAY CST - Playback Cine Stored in Camera DRAM
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PLAY CST - Playback Cine Stored in Phantom CineMag

Below is a brief description of the fields that displayed on the screen:

Camera State Designators

The Phantom logo will be green when the camera is in the SELECT mode.

Date and Time

The date and time stamp field indicates; day number/hour:minute:second:microsecond.

Displayed Image Number

The Displayed Image Number field specifies the number of the image being displayed in the
playback window. Zero represents the first image or the trigger point frame. Pre-trigger frames will
be represented in negative numbers, while post trigger frames will be positive numbers.

Display Cine Indicator

This field indication where the image data to be reviewed, edited, or saved has been stored. Cine
file stored in a Phantom CineMag will be displayed numerically, while a cine file stored in the
camera's DRAM will be displayed with the nomenclature RAM.

Edit Cine Selector

This field is used to define and save the Mark In and/or Mark Out Points of the cine, and/or save
the cine file stored in the camera's DRAM to the non-volatile Flash memory of an attached
Phantom CineMag.
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Memory Buffer Graphical Representation

The graphical representation of the cameras memory buffer, which acts as a memory gauge will
display a Mark In Point, (the vertical line on the far left of the line), and a Mark Out Point, (the
vertical line on the far right of the line). The Recording to Memory Location Indicator, (the up-
arrow), will be placed just below the Mark In Point. The the trigger point, (T), indicates the image or
frame the trigger signal was sent to and detected by the camera.

Selectable Mark In Point

Indicates the user defined Mark In Point defined using the Edit Cine Selector field.

Image Location Reference Point

The up arrow is a graphical representation of the stored memory location of the displayed image
within the camera's DRAM or non-volatile Flash location within an attached Phantom CineMag.

Selectable Mark Out Point

Indicates the user defined Mark Out Point defined using the Edit Cine Selector field.

Edited/Recorded Cine Duration

In this mode the Maximum Recording Time field change from a single number to two. The first of
the two numbers represents the duration of the cine contained within the Mark In and Mark Out
points. The second number represents the duration or length of the cine file stored in the camera
memory buffer.

Maximum Recordable Frames

This field indicates how many images or frames will be recorded within the Duration time. This field
will also change based on how the amount of memory in the camera, and how the resolution and
sample rate are set and will change accordingly.
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5 The Control Buttons

Both the Phantom 65 and Phantom HD cameras can be controlled via On-Camera Control buttons. 
Below are the On-Camera Control buttons we will cover in this section:

• Zoom Button

• Trigger Button

• Select Setup Button

5.1 Zoom

This button is used to toggle through live preview, zoom, and threshold modes, when the camera is in
the Preview, Waiting for Pre-Trigger (LIVE PRE) and Preview, Waiting for Trigger (LIVE WTR) or
Capture modes.

NOTE
The zoom mode is only applicable with 720p.

When the camera is in the cine recorded, stored in memory, (LIVE CST) state the Zoom button will be
used to place the camera into the playback (PLAY CST) mode. When the camera is in the playback,
PLAY CST, mode the Zoom button will be used to play and/or  stop the playback of the recorded/
stored cine file.

5.2 Trigger

The Trigger button is used to change the camera's operational state when the camera is in either the;
Pre-Trigger LIVE PRE (Preview, Waiting for Pre-Trigger), and Capture, LIVE WTR (Preview, Waiting
for Trigger), modes. It is also used to access the cine SELECT screen, and provide a soft-trigger to the
camera when the camera is in the Capture, LIVE WTR (Preview, Waiting for Trigger) mode.

When the camera is in the playback, PLAY CST, mode the Trigger button is used to play and/or  stop
the playback of the recorded/stored cine file.
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5.3 Select Setup

This button is used to select the camera,s setup and recording parameters. The camera's parameters
can be defined when the camera is in either the Pre-Trigger LIVE PRE (Preview, Waiting for Pre-
Trigger), and  Capture, LIVE WTR (Preview, Waiting for Trigger), modes.

It also allows you to scroll through the cine file stored in the camera's DRAM image buffer and the
Phantom CineMag Flash memory for playback. 

The Setup Select button can also be used to scroll through a recorded cine file to easily find images
that you wish to define as Mark-In and Mark-Out points of the file.
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6 Step-by-Step Processes

6.1 Preview, Zoom, Threshold

The Zoom button is used to toggle through live preview, zoom, and threshold modes, when the
camera is in the; LIVE PRE (Preview, Waiting for Pre-Trigger), and LIVE WTR (Preview, Waiting for
Trigger), modes. 

By default the camera displays a live preview on the attached monitor or viewfinder. 

1. Depressing this button one time will instruct the camera to zoom in on the subject area with a 2x
zoom to help in the focusing process when attached to a 720p monitor or viewfinder otherwise
the display skips to the Threshold mode.

2. Depressing the button a second time place the camera into Threshold mode. This field is used
to display the areas of the image that are overexposed.

3. Depressing the button a third time return the camera to it default preview mode.

6.2 Defining the Operational Mode

6.2.1 Via the Phantom Camera Control Software

1. Start the Phantom Camera Control Software application

2. Open the Acquisition pull-down menu

3. Select the Setup and Recording... command from the Acquisition menu

4. Select the Phantom CineMag Operational Mode

a. In the Setup and Recording dialogue window click on the Flash mem... button

b. In the Flash memory dialogue window:

1) Disable, (uncheck), the "Record to magazine" enable box to operate in Loop Mode.

2) Enable, (check), the "Record to magazine" enable box to operate in Run/Stop Mode.

3) Click the Update button.

4) Click the OK button.

6.2.2 Via the On-Camera Control Buttons

1. From the LIVE PRE (Preview, Waiting for Pre-Trigger), or LIVE display screen:

a. Press the Select Setup button one time, then 

b. Rotate the button to the Operational Mode field parameter. The field will change from yellow to
red indicating the field has been selected for changed.
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2. Once the Operational Mode field has been selected selected: 

a. Hold in the Select Setup button, and 

b. Rotate the button to the desired operational mode:

Loop

In the Loop Mode the camera stores the recorded image data into the camera's DRAM buffer. In
this mode the Phantom CineMag operates like any other Flash card, after a cine file is recorded
into the camera's DRAM frame buffer, you can manually save it into the CineMag using the
"Flash Memory" dialogue window which can be accessed in either the Setup and Recording or
ViewCine dialogue windows.

R/S (Run/Stop)

In Run/Stop Mode the image data is recorded, up to 450fps at HD resolution (2048 x 1080),
directly into the Phantom CineMag.

6.3 Changing the Cameras Operational States

The Trigger button is used to change the cameras operational state. 

By default a camera will start in the LIVE PRE (Preview, Waiting for Pre-Trigger) state.

Depressing the Trigger button one time will place the camera into the LIVE WTR (Preview, Waiting for
Trigger) or capture/recording mode.

NOTE

If the camera is set to record pre-trigger images the Memory Buffer Graphical Display will show
the memory allocation progress, indicating how much of the memory buffer has been filled
with image data or frames. It does not however display the cameras ability to continuously re-
allocate newer images into its scrolling buffer.

6.4 Defining Setup and Recording Parameters

The Select Setup button is used to set the camera's recording parameters. The process to set the
various recording parameters are as follows:

1. Select the parameter to be configured

a. Depress the Select Setup button one time, then 

b. Rotate the button to the desired parameter to be set. The parameter field color will change from
yellow to red indicating the selected field to be changed.

2. Define the selected parameters setting

a. Hold in the Select Setup button, and 

b. Rotate the button to the desired settings
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Below is a brief description of the available parameters

Operation Mode

Loop

In the Loop Mode the camera stores the recorded image data into the camera's DRAM buffer. In
this mode the Phantom CineMag operates like any other Flash card, after a cine file is recorded
into the camera's DRAM frame buffer, you can manually save it into the CineMag using the "Flash
Memory" dialogue window which can be accessed in either the Setup and Recording or ViewCine
dialogue windows.

Run/Stop

In Run/Stop Mode the image data is recorded, up to 450fps at HD resolution (2048 x 1080),
directly into the Phantom CineMag.

EI (Exposure Index)

To increase the Exposure Index hold in Select Setup button and rotate clockwise, to decrease the
Exposure Index hold in and rotate counter clockwise. 

TC (Tonal Curve)

To select a Tonal Curve setting hold in Select Setup button and rotate clockwise to step up  in
Tonal Curve choices or rotate counter clockwise to step down.

GM (Gamma)

To increase the Gamma value hold in Select Setup button and rotate clockwise, to decrease the
Gamma hold in and rotate counter clockwise.

PD (Pedestal)

To increase the Pedestal value hold in Select Setup button and rotate clockwise, to decrease the
Pedestal hold in and rotate counter clockwise.

CR - (Chroma)

To increase the Chroma value hold in Select Setup button and rotate clockwise, to decrease the
Chroma hold in and rotate counter clockwise.

WB (White Balance)

To perform a White Balance Adjustment hold in the Select Setup button and rotate the button to
the OK setting. Ensure that the area to calculate the White Balance adjustment on is not saturated
and is completely over a white reference. Release the Select Setup button.

The camera will indicate  a display counter next to the WB (White Balance) field indicating that it is
performing the White Balance Adjustment.

BB (Black Balance)

To perform a Black Balance or Black Reference Adjustment, place the lens cover on the lens, then
hold in the Select Setup button and rotate the button to the OK setting, and release. 

The camera will indicate replaces the BB (Black Balance) field with a counter indicating that it is
performing the Black Balance Adjustment.

PA (Production Area) 

To increase the Production Area hold in Select Setup button and rotate clockwise, to decrease the
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Production Area hold in and rotate counter clockwise. 

Resolution

To increase the Resolution hold in Select Setup button and rotate clockwise, to decrease the
Resolution hold in and rotate counter clockwise.

The image aspect ratio will be displayed with the defined Resolution setting.

Sample Rate

To increase the Sample Rate hold in Select Setup button and rotate clockwise, to decrease the
Sample Rate hold in and rotate counter clockwise.

Shutter Angle

To increase the Shutter Angle hold in Select Setup button and rotate clockwise, to decrease the
Shutter Angle hold in and rotate counter clockwise.

Post Trigger (via Memory Buffer Graphical Display)

To decrease the the number of Post Trigger frames to be recorded hold in Select Setup button
and rotate clockwise, to increase the number of Post Trigger frames to be recorded hold in and
rotate counter clockwise.

Maximum Recording Time

This field indicates the total length of recording time. The recording duration is based on the
amount of memory in the camera, along with the resolution and sample rate settings. This field will
change based on these variables.

Maximum Recordable Frames

This field indicates how many images or frames will be recorded within the Duration time. This field
will also change based on how the amount of memory in the camera, and how the resolution and
sample rate are set and will change accordingly.

6.5 Providing a Soft Trigger

Depressing the Trigger button when the camera is in the LIVE WTR mode will provide a soft trigger to
the camera. 

If the camera was set to capture post trigger frames, (Loop Mode only), the camera will be placed into
the LIVE TRG (Recording, Cine Triggered) state. When the camera stops recording the desired
number of user defined post trigger frame into the cameras memory, the camera will be placed into the
LIVE CST (Cine Stored or ready for playback) state.

6.6 Play/Pause a Stored Cine File

Once a cine file has been recorded the camera will be placed into the LIVE CST mode.

6.6.1 Selecting a Cine for Playback

With the camera is in the playback, PLAY CST, mode 

1. Hold the Trigger button in for 1 second  to display the cine SELECT screen.

2. Hold in and rotate the Select Setup button until the desired cine is displayed.



Phantom 65/PhantomHD Operations66

© 2007 Vision Research, Inc.

3. Release the Select button.

6.6.2 Placing the Camera into the PLAY CST Mode

Depressing the Zoom button one time it will place the camera into the PLAY CST (ViewCine) state.

6.6.3 Play/Pause Stored Cine Forward

With the camera in the PLAY CST mode:

1. Depressing the Zoom button a one time to instruct the camera to forward through the memory
buffer or play the images stored in the memory buffer one image at a time until the end of the
recording as been reach or the user pauses the playback process.

2. Depressing the button a second time to pause the playback process.

6.6.4 Play/Pause Stored Cine Reverse

With the camera in the PLAY CST mode:

1. Depressing the Trigger button one time instructs the camera to play the image in reverse,
continuously one image at a time.

2. Depressing the button a second time will pause the playback process.

6.6.5 Step Through Stored Cine File

With the camera in the PLAY CST mode:

1. Rotate the Select Setup button clockwise will step forward through the recorded images one
image at a time. 

2. Rotating the button counter-clockwise will step backwards through the recorded images one
image at a time.
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6.7 Defining Mark In and End Mark Points

To mark the beginning of a recorded cine file the camera must be in the PLAY CST, (playback cine
stored), mode.

6.7.1 Setting the Mark In Point

To mark the beginning of the cine file:

1. Rotate the Select Setup button to the Memory Buffer Graphical Representation field, the

2. Hold in and rotate the Select Setup button until the desired starting image is displayed on the
monitor or in the viewfinder, then

3. Release the Select Setup button

4. Rotate the Setup Select button to the Edit field, and

5. Hold in the Select Setup button, and 

6. Rotate it until the MARK IN option is displayed on the monitor or viewfinder, and

7. Release

NOTE

The graphical representation of the memory buffer will now display a vertical line marking the
starting point for the cine file to be played back.

6.7.2 Setting the End Mark Point

To Mark the End of a recorded cine:

1. Rotate the Select Setup button to the Memory Buffer Graphical Representation field, the

2. Hold in and rotate the Select Setup button until the desired starting image is displayed on the
monitor or in the viewfinder, then

3. Release the Select Setup button

4. Rotate the Setup Select button to the Edit field, and

5. Hold in the Select Setup button, and 

6. Rotate it until the MARK OUT option is displayed on the monitor or viewfinder, and 

7. Release

NOTE

The memory buffer graphical representation will now display a vertical line marking the end
point of the cine file to be played back.

6.8 Retuning the Camera to the Capture Mode

To return to the LIVE WTR, (Preview, Waiting for Trigger), mode hold the button in for 5 seconds.
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6.9 Phantom CineMag Procedures

6.9.1 Recording to the Phantom CineMag in Loop Mode

Use this option when you wish to manually edit and save a cine file stored in the cameras DRAM
frame buffer to the optional Phantom CineMag non-volatile Flash memory unit.

1. Start the Phantom Camera Control Software application

2. Open the Acquisition pull-down menu

3. Select the Setup and Recording... command from the Acquisition menu

4. Manually Save the camera stored cine file to Flash 

a. Click on the Flash Mem... button to open the Flash Memory dialogue window after a cine has
been recorded to the dynamic memory of the camera

 

1) Specify the image range to be saved to Flash

a) Enter the image number of the first image to be saved in the First field
b) Enter the number of images to be saved in the Count field

2) Click on the Save button

NOTE
After clicking the Save button a status window will pop up and a status bar will show the
progress and estimated time remaining in the save.
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When the save is complete the Flash Memory dialogue window will list the file(s) stored in non-
volatile flash memory identified by the trigger time of each file. There will also be a small box
that displays the Flash Cine Count; the number of files stored in Flash memory.

 

NOTE
The file stored in the cameras memory buffer will remain untouched in the cameras memory
buffer until power is removed from the camera, or the instructed by you to delete the cine file.

3) Click the Close button to exit the Flash Memory dialogue window
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6.9.2 Start/Stop Recording to the Phantom CineMag in Run/Stop Mode

1. Place the camera into Capture (Record) Mode

a. Push the on-camera control Trigger button for one second to start recording directly into the
Phantom CineMag.

b. Notice that the Activity and Record indicators are active, and the Total Time Available and
Number of Frames Available fields, on the On-Screen Display, are decrementing.

2. Trigger the Camera

a. Push the on-camera control Trigger button again to stop recording.

b. Take note of the Phantom CineMag indicators, and the On-Screen Display information.

NOTE
If you prefer to not to use the on-camera control button, you can use the Capture and Trigger
buttons located in the Setup and Recording dialogue window.

6.9.3 Viewing a Cine File Stored in Phantom CineMag

6.9.3.1 Via the Phantom Camera Control Software

To view or save cine files stored in the Phantom CineMag:

1. Open the ViewCine playback display window.

2. Click the Camera radio button located in the Cine Source fields.

3. Click the down arrow to the right of the Cine# field, and select the cine #, stored in flash, to be
viewed. The file stored in non-volatile flash will be indicated by the letter “F” preceding the cine file
count, i.e., F1, F2, F3, etc.

4. Edit the selected cine file.

5. Click the Save button to save the selected cine.

NOTE
The color of the Phantom CineMag record cine files will be different that that of the cine files
recorded in the cameras DRAM frame buffer.

6.9.3.2 Via the On-Camera Control Buttons

To view how to select and view cine files stored in a Phantom CineMag refer to: "Step-by-Step
Processes>Play/Pause a Stored Cine File".



Step-by-Step Processes 71

© 2007 Vision Research, Inc.

6.9.4 Erasing Files from the Phantom CineMag

CAUTION
Be sure to Save all of the cine files stored in Phantom CineMag you want to keep before
erasing the Phantom CineMag Flash memory. This is an all-or-nothing selection, the memory
can only be erased in its entirety, individual files cannot be purged separately. 

Also the Erase Protect feature has not yet been enabled even though the Erase Protect
Indicator is active, when the Erase Protect Switch, located underneath the Phantom CineMag,
is in the locked position, indicating the CineMag is in Erase Protect Mode.

1. Start the Phantom Camera Control Software application

2. Open the Acquisition pull-down menu

3. Select the Setup and Recording... command from the Acquisition menu

4. Erase All the files stored in Flash memory 

a. Click on the Flash Mem... button to open the Flash Memory dialogue window after a cine has
been recorded to the dynamic memory of the camera

1) Ensure that the Continuous record to Flash feature is disabled (unchecked). 

2) Click the Erase All button

3) When the following Warning message appears, click the Yes button to erase all the file stored
in non-volatile Flash memory.
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Result:

The system will display the status of the erasing procedure.

4) When the deletion process is complete, click the Close button.
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7 Appendix A: Connectors and Indicators

7.1 Phantom 65

For details refer to:

• Phantom 65/HD Ethernet Connector (8-Pin Female)

• Phantom 65/HD Capture Connector (8-Pin Male)

• Phantom 65/HD Power Connector (3-Pin Male)

• Phantom 65/HD ViewFinder Connector (7-Pin Female)

• Phantom 65/HD Remote Connector (5-Pin Female)

• Phantom HD/SDI Connector (BNC)

• Phantom 65/HD Control Buttons and Indicators
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7.2 Phantom HD

For details refer to:

• Phantom 65/HD Ethernet Connector (8-Pin Female)

• Phantom 65/HD Capture Connector (8-Pin Male)

• Phantom 65/HD Power Connector (3-Pin Male)

• Phantom 65/HD ViewFinder Connector (7-Pin Female)

• Phantom 65/HD Remote Connector (5-Pin Female)

• Phantom HD/SDI Connector (BNC)

• Phantom 65/HD Control Buttons and Indicators
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7.3 Phantom CineMag

The Phantom CineMag consist of two groups of indicators. A group of five indicators on the rear-left of
the unit, from left to right, Power, Erase Protect, Activity, FPGA Loaded, and Recording. The of eight
LEDs on the rear-right of the unit indicate the amount of non-volatile memory storage area used/
available in the Phantom CineMag.

Phantom CineMag (rear view)

For details refer to Phantom CineMag Indicators.
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7.4 Connector Reference

The Phantom camera models listed below are described within this topic:

• Phantom 65

• Phantom HD

7.4.1 Phantom 65/HD Capture Connector

This connector provides all I/O connectivity such as trigger, Ready, Frame Sync, IRIG-In, IRIG-Out,
and Strobe.

The pin out for this connector is as follows:

1 ISOGND Ground/Shield

2 IRIG-In Phantom 65 and Phantom HD cameras provide unmodulated IRIG B time code
input. The input withstands signals of up to +/- 15v. The input threshold is 1.5V, so
the input is also compatible with TTL levels.

All IRIG i/os are not isolated.

3 PGND The power input and the acquisition control signals are isolated from the camera
system ground. This isolation is designed to avoid system ground loops only, and
should not be subject to high voltages.

4 IRIG-Out Phantom 65 and Phantom HD cameras provide unmodulated IRIG B time code
output. The output swings to RS-232 levels of +/-9V.

All IRIG i/os are not isolated.

5 FSYNC Frame Sync is a bi-directional isolated signal.

6 Ready-Out Isolated open collector output, with 1k pull-up. When high, indicates that the
camera is in capture mode. In a multiple camera system, the READY outputs of
up to 4 cameras can be connected together; the resulting signal will be high when
all the cameras in the system are in capture mode.

7 Strobe-Out Isolated open collector output, with 1k pull-up. When asserted (low) Strobe
indicates that the camera integrates (the shutter is open). Strobe is low for the
duration of the exposure.

8 Trigger-In Isolated input. Active low. Can be activated by a switch to ground. On early
cameras  the trigger was level-sensitive, and was accepted if asserted (low) at the
end of an exposure. As such, the trigger signal should have lasted at least as
much as the reciprocal of the frame rate to guarantee it was recognized.

Now the trigger is edge-sensitive, and the exact time of the trigger edge is
recorded. The trigger pulse needs to be at lest 3µs long.
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7.4.2 Phantom 65/HD Ethernet Connector

This connector provides a means to connect the controlling laptop or PC to the camera. The Ethernet
connector provides connectivity to other cameras in a multi-camera setup.

The pin out for this connector is as follows:

1 ETHRXP 10/100/1000BASE-T Ethernet Receive (positive)

2 ETHRXN 10/100/1000BASE-T Ethernet Receive (negative)

3 ETHTXP 10/100/1000BASE-T Ethernet Transmit (positive)

4 ETHTXN 10/100/1000BASE-T Ethernet Transmit (negative)

5 MDI2P 10/100/1000BASE-T Media Dependent Interface 2 (positive)

6 MDI2N 10/100/1000BASE-T Media Dependent Interface 2 (negative)

7 MDI2P 10/100/1000BASE-T Media Dependent Interface 3 (positive)

8 MDI3N 10/100/1000BASE-T Media Dependent Interface 3 (negative)
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7.4.3 Phantom 65/HD Power Connector

This connector is used to provide the necessary power (+24VDC) to the camera.

The pin out for this connector is as follows:

1 +24VDC Provides +24VDC (Direct Current) positive power to the Phantom camera.

2 CHGND Chassis Ground

3 PGND Power Ground
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7.4.4 Phantom 65/HD +12VDC/1.5A max ViewFinder Connector

This Viewfinder connector is only available on the Phantom 65 and Phantom HD camera models.

7.4.5 Phantom 65/HD Remote Connector

This connector is for use by VRI Engineering Only.

7.4.6 Phantom HD/SDI Connector

The HD/SDI (High-Definition/Serial Digital Interface) connector is available on the Phantom 65, HD,
v10, v9.1, and v7.3 camera models.

The pin out for this connector is as follows:

1 SDI OUT1 The serial digital interface coaxial cable with BNC connector has a nominal
impedance of 75 ohms. This is the same type of cable used in analog video
setups, which potentially makes for easier upgrades (though higher quality cables
may be necessary for long runs at the higher bit rates). The specified signal
amplitude at the source is 800 mV (±10%) peak-to-peak; far lower voltages may be
measured at the receiver owing to attenuation. Using equalization at the receiver, it
is possible to send 270 Mbit/s SDI over 300 meters without use of repeaters, but
shorter lengths are preferred. The HD bit rates have a shorter maximum run
length, typically 100 meters.

2 CHGND Chassis Ground
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7.5 On-Camera Control Buttons and Indicators

7.5.1 Control Buttons

The Phantom 65 and Phantom HD camera model provide on camera control via the following set of
buttons:

Zoom

This button is used to toggle through live preview, zoom, and threshold modes, when the camera
is in the Preview, Waiting for Pre-Trigger (LIVE PRE) and Preview, Waiting for Trigger (LIVE
WTR) or Capture modes.

When the camera is in the cine recorded  and stored in memory (LIVE CST) state the Zoom
button will be used to place the camera into the playback (PLAY CST) mode. It also instruct the
camera to play the recorded or stored cine file forward.

Trigger

The Trigger button is used to change the cameras operational state when the camera is in either
the; Pre-Trigger LIVE PRE (Preview, Waiting for Pre-Trigger), and Capture, LIVE WTR (Preview,
Waiting for Trigger), modes. It also provides a soft-trigger to the camera when the camera is in the
Capture, LIVE WTR (Preview, Waiting for Trigger) mode.

When the camera is in the playback, PLAY CST, mode the Zoom button will be used to play the
recorded/stored cine file in reverse.

Select Setup

This button is used to select the cameras setup and recording parameters. The cameras
parameters can be defined when the camera is in either the Pre-Trigger LIVE PRE (Preview,
Waiting for Pre-Trigger), and  Capture, LIVE WTR (Preview, Waiting for Trigger), modes.

7.5.2 Power Indicator

The Power LED provides a visual indication of camera power status and firmware integrity. If power is
being supplied to the camera, and this LED is not lit, it indicates an error has occurred in the camera
firmware. If this happens it is best to reboot the camera to correct the error.

7.5.3 Capture Indicator

The Capture LED provides a visual indication of the cameras operational states. By factory default, the
camera is placed into the Preview - Waiting for Pre-trigger mode when the camera is powered on,
unless it has otherwise been user configured to start in the Recording waiting for trigger (capture)
mode. Once in the Capture mode the camera starts recording images into the cameras circular
memory buffer (DRAM). Upon detection of a trigger signal the camera is instructed to stop writing to
the cameras internal memory buffer, once the number of specified Post Trigger frames has been
reached, and the camera will be placed into the Preview mode. If the camera has been configured to
automatically save the images to Flash the camera will, at this point write the images stored in the
cameras DRAM to the Phantom CineMag memory module.

User intervention is required to either save the cine to an external drive, or to put the camera back into
capture mode from the Setup and Recording screen.

The following will indicate the camera's operational state described above:
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Off Preview or Preview - Waiting for Trigger

On Recording waiting for trigger (capture)

7.5.4 Ethernet Activity Indicator

When active the LED indicates data is being transferred between the camera and the Phantom Control
Unit computer.

7.5.5 Ethernet Link Indicator

When active the LED indicates that the camera is detected and is connected to an Ethernet network.
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7.6 Phantom CineMag Indicators

7.6.1 Power Indicator

The Power LED, (when ON), provides a visual indication that power is being supplied to the Phantom
CineMag.

7.6.2 Erase Protect Indicator

The Erase Protect LED, (when ON), indicates that the Erase Protect Switch, located underneath the
Phantom CineMag, is in the locked position.

7.6.3 Activity Indicator

When active, (ON), the LED indicates data is being transferred to/from the camera and the Phantom
CineMag.

7.6.4 FPGA Loader Indicator

The FPGA Loader LED will be:

• ON during power-up diagnostics

• OFF when Phantom CineMag FPGA’s, (Field Programmable Gate Arrays), are programmed
properly

7.6.5 Recording Indicator

When active the LED indicates data is being transferred into the Phantom Phantom CineMag.

7.6.6 Phantom CineMag Memory Usage Indicators

The Phantom CineMag Memory Usage Indicators consist of a group of eight LEDs. 

• When the Phantom CineMag is empty all the LEDs will be ON. 

• As the Phantom CineMag fills up, the LEDs will turn OFF from right to left.

• The left LED will be the last to turn OFF and will blink 10 seconds before the Phantom CineMag
is full.





Part
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8 Appendix B: EULA (End User License Agreement)

8.1 Phantom Camera Control Software EULA

PH ANTOM E ND USER L IC E NSE AGRE E M E NT

This run-time copy of Phantom ("the Software Product") and accompanying documentation are licensed and not
sold.  The Software Product is protected by copyright  laws and treaties,  as  well  as  laws and treaties related to
other  forms  of  intellectual  property.   Vision  Research,  Inc.  or  its  subsidiaries,  affiliates,  and  suppliers
(collectively "VRI") own intellectual property rights in the Software Product.  The licensee's ("you" or "your")
ability to download, use, or copy the Software Product is subject to and governed by the terms and conditions of
this End User License Agreement ("Agreement").  

1. A cceptance
YOU  ACCEPT  AND  AGREE  TO  BE  BOUND  BY  THE  TERMS  AND  CONDITIONS  OF  THIS

AGREEMENT  BY  SELECTING  THE  "ACCEPT"  OPTION  AND  DOWNLOADING  THE  SOFTWARE
PRODUCT  OR  BY  INSTALLING,  USING,  OR  COPYING  THE  SOFTWARE  PRODUCT.   YOU  MUST
AGREE TO ALL OF THE TERMS AND CONDITIONS OF THIS AGREEMENT BEFORE YOU WILL BE
ALLOWED TO DOWNLOAD THE SOFTWARE PRODUCT.  IF YOU DO NOT AGREE TO ALL OF THE
TERMS  OF  THIS  AGREEMENT,  YOU  MUST  SELECT  "DECLINE"  AND  YOU  MUST  NOT  INSTALL,
USE, OR COPY THE SOFTWARE PRODUCT.  

2. L icense G rant
Subject to the terms and conditions hereof, VRI grants you a non-exclusive and non-transferable right to

(a) install  and execute on a single central  processing unit within a computer one copy of  the Software Product
and (b) make one additional copy of the Software Product for backup and archival purposes only.  The archival
copy must  be on a  storage medium other than a  hard drive,  and may only be used  for  the  reinstallation  of  the
Software  Product.   This  Agreement  does  not  permit  the  installation  or  use  of  multiple  copies  of  the  Software
Product, or the installation of the Software Product on more than one computer at  any given time, on a system
that allows shared used of applications, on a multi-user network, or on any configuration or system of computers
that  allows  multiple  users.   Multiple  copy  use  or  installation  is  only  allowed  if  you  obtain  an  appropriate
licensing agreement for each user and each copy of the Software Product.  Except as expressly set forth herein or
in a separate written agreement, you shall be solely responsible for the entire installation, supervision, training,
management,  support,  maintenance  and  control  of  the  Software  Product,  including  all  responsibility  for
installation  and  for  maintenance  of  hardware  and  proper  machine  configuration.   The  Software  Product,
including  any  and  all  updates  and  upgrades,  shall  be  deemed  accepted  by  you  immediately  upon  download,
copying, or receipt from VRI.  The rights granted to you under this Agreement are rights that may be exercised
solely by you.

3. Restr ictions  

3.1 Restr ictions on T ransfer
Without  first  obtaining  the  express  written  consent  of  VRI,  you  shall  not  assign  your  rights  or

obligations  under  this  Agreement,  or  redistribute,  encumber,  sell,  rent,  lease,  sublicense,  or  otherwise  transfer
your rights to the Software Product.  Subject to the foregoing, this Agreement will be binding upon and inure to
the benefit of the parties, their respective successors and permitted assigns.  

  

3.2 Restr ictions on Use
You  may  use  the  Software  Product  only  as  expressly  provided  in  Section  2.   Without  limiting  the

foregoing, you shall not: use, copy, or install the Software Product on any system with more than one computer,
or permit the use, copying, or installation of the Software Product by more than one user or on more than one
computer.  If you hold multiple, validly licensed copies, you may not use, copy, or install the Software Product
on  any  system  with  more  than  the  number  of  computers  permitted  by  license,  or  permit  the  use,  copying,  or
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installation by more users, or on more computers than the number permitted by license.  

You  shall  not  decompile,  "reverse-engineer",  disassemble,  or  otherwise  attempt  to  derive  the  source
code for the Software Product.

You shall  not use the database portion of the Software Product in connection with any software  other
than the Software Product

3.3 Restr ictions on A lteration
You shall not modify the Software Product, or any portion thereof, or create any derivative work of the Software
Product or its accompanying documentation. Derivative works include but are not limited to translations.  You
may not alter any files or libraries in any portion of the Software Product.  You may not reproduce the database
portion  or  create  any  tables  or  reports  relating  to  the  database  portion.   You  shall  not  change  any  proprietary
rights notices which appear in the Software Product.

3.4 Restr ictions on Copying
You shall not copy any part of the Software Product (digitally, electronically, in writing or otherwise),

except  to the extent  that  licensed use inherently demands the creation of  a  temporary copy stored in  computer
memory and not  permanently  affixed on a  storage medium.  You may make  one  archival  copy which  must  be
stored on a medium other than a computer hard drive.

4. Proprietary Rights 
You  agree  that  the  copyright(s),  patent(s),  trademark(s),  trade  secret(s)  and  all  other  intellectual

proprietary  rights  of  whatever  nature  in  the  Software  Product  and  related  documentation,  including  derivative
works,  are  and  shall  remain  the  exclusive  property  of  VRI  and  any  third  party  suppliers.  Nothing  in  this
Agreement should be construed as transferring any aspects of such rights to you or any third party. VRI reserves
any and all rights not expressly granted herein. PHANTOM is a trademark of Vision Research, Inc., and shall not
be used by you without VRI’s express written authorization. 

5. Limited Software Product Warranty 
For a period of sixty (60) days from the date of shipment, VRI warrants that when properly installed and

used under normal conditions, the Software Product will perform in accordance with VRI’s specifications

6. Limited Storage Medium Warranty
 For a period of ninety (90) days from the date of shipment, VRI warrants that when properly installed

and used under normal conditions, the storage medium on which the Software Product is shipped will be free of
material defects in material and workmanship.  

7. Disclaimer of Warranties and L imitation of L iability
UN L ESS O T H E R W ISE E XPL I C I T L Y A G R E E D T O IN W RI T IN G B Y V RI , N O A DDI T I O N A L

W A RR A N T I ES W H A TSO E V E R A R E  M A D E B Y  V RI . A F T E R E XPIR A T I O N O F  T H E  APPL I C A B L E
W A RR A N T Y  PE RI O D,  T H E  SO F T W A R E  PR O DU C T  IS  L I C E NSE D  " AS  IS, "  W I T H O U T  A N Y
W A RR A N T I ES  W H A TSO E V E R .  V RI  E XPR ESSL Y  DISC L A I MS,  A ND  Y O U  E XPR ESSL Y  W A I V E ,
A L L  W A RR A N T I ES,  W H E T H E R  E XPR ESS  O R  I MPL I E D ,  IN C L UDIN G ,  BU T  N O T  L I M I T E D  T O ,
W A RR A N T I ES  O F  M E R C H A N T A BI L I T Y ,  F I T N ESS  F O R  A  PA R T I C U L A R  PURPOSE ,
N O N-IN F RIN G E M E N T ,  SYST E M  IN T E G R A T I O N ,  N O N-IN T E R F E R E N C E  A ND  A C C UR A C Y  O F
IN F O R M A T I O N A L  C O N T E N T .  V RI  D O ES  N O T  W A RR A N T  T H A T  T H E  SO F T W A R E  PR O DU C T
W I L L  M E E T  Y O UR  R E Q UIR E M E N TS  O R  T H A T  T H E  OPE R A T I O N  O F  T H E  SO F T W A R E
PR O DU C T  W I L L  B E  SE C UR E ,  UNIN T E RRUPT E D  O R  E RR O R-F R E E ,  O R  T H A T  E RR O RS  W I L L
B E  C O RR E C T E D .  T H E  E N T IR E  RISK  O F  T H E  SO F T W A R E  PR O DU C T ’S  Q U A L I T Y  A ND
PE R F O R M A N C E IS W I T H Y O U .

UND E R  N O  C IR C U MST A N C ES  SH A L L  V RI ,  I TS  DIR E C T O RS,  O F F I C E RS,  E MPL O Y E ES  O R
A G E N TS  B E  L I A B L E  T O  Y O U  O R  A N Y  O T H E R  PA R T Y  F O R  INDIR E C T ,  C O NSE Q U E N T I A L ,
SPE C I A L ,  IN C ID E N T A L ,  PUNI T I V E ,  O R  E X E MPL A R Y  D A M A G ES  O F  A N Y  K IND  (IN C L UDIN G
L OST  R E V E NU ES  O R  PR O F I TS  O R  L OSS  O F  BUSIN ESS)  A RISIN G  F R O M  T H IS  A G R E E M E N T ,
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W H E T H E R  R ESU L T IN G  F R O M  I MPA IR E D  O R  L OST  D A T A ,  SO F T W A R E  O R  C O MPU T E R
F A I L UR E ,  O R  F R O M  T H E  F URNISH IN G ,  PE R F O R M A N C E ,  INST A L L A T I O N ,  O R  USE  O F  T H E
SO F T W A R E  PR O DU C T ,  W H E T H E R  DU E  T O  A  BR E A C H  O F  C O N T R A C T ,  BR E A C H  O F
W A RR A N T Y , O R T H E N E G L I G E N C E O F V RI O R A N Y O T H E R PA R T Y , E V E N I F V RI IS A D V ISE D
O F  T H E  POSSIBI L I T Y  O F  SU C H  D A M A G ES.   T O  T H E  E X T E N T  T H A T  T H E  APPL I C A B L E
JURISDI C T I O N L I M I TS V RI'S A BI L I T Y  T O  DISC L A I M  A N Y  W A RR A N T I ES,  T H IS DISC L A I M E R
SH A L L B E E F F E C T I V E T O T H E M A X I M U M E X T E N T PE R M I T T E D B Y L A W .  

8. L imitation of Remedies and Damages
Your  sole  remedy  for  a  breach  of  this  Agreement  or  of  any  warranty  hereunder  is  the  correction  or

replacement  of  the  Software  Product,  at  VRI’s  option.   VRI  reserves  the  right  to  substitute  a  functionally
equivalent  copy  of  the  Software  Product  as  a  replacement.   If  VRI  is  unable  to  provide  a  replacement  or
substitute  the  Software  Product  or  corrections  to  the  Software  Product,  your  sole  alternate  remedy  shall  be  a
refund  of  payment  rendered  by  you  to  VRI  for  the  Software  Product,  exclusive  of  any  costs  for  shipping  and
handling 

Any claim must  be  made  within  the  applicable  warranty  period.   All  warranties  cover  only  defects
arising  under  normal  use  and  do  not  include  malfunctions  or  failure  resulting  from  misuse,  abuse,  neglect,
alteration,  problems  with  electrical  power,  acts  of  nature,  unusual  temperatures  or  humidity,  improper
installation, or damage determined by VRI to have been caused by you.  All warranties on the Software Product
are granted only to you and are non-transferable.  You agree to indemnify and hold VRI harmless from any and
all claims, judgments, liabilities, expenses, and/or costs (including reasonable attorneys' fees) arising from your
breach of this Agreement and/or acts or omissions.

9. Export Law Assurances 
You acknowledge and agree that  the Software Product  and accompanying camera(s)  (collectively,  the

“Products”)  may be subject  to U.S.  Export  Administration Regulations.   Diversion of  the Products contrary  to
U.S.  law  is  prohibited.   You  agree  that  the  Products  are  not  being  or  will  not  be  acquired  for,  shipped,
transferred,  or  re-exported,  directly  or  indirectly,  to  proscribed  or  embargoed  countries  or  their  nationals,  nor
will they be used for nuclear activities, chemical or biological weapons, or missile projects unless authorized by
the U.S. government.  Proscribed countries are set forth in U.S. Export Administration Regulations.  You certify
that you are not on the U.S. Department of Commerce's Denied Persons List and are not a citizen, national,  or
resident of, or under the control of the government of Cuba, Iran, Iraq, Libya, North Korea, Syria or any other
country to which the U.S. has prohibited export.   You are responsible for complying with any applicable local
laws, including but not limited to the export and import regulations of other countries.  
  

10. U .S. Government Restr icted Rights  
If  the  Software  Product  is  being  acquired  by  or  on  behalf  of  the  U.S.  Government  or  by  a  U.S.

Government  prime  contractor  or  subcontractor  (at  any  tier),  in  accordance  with  48  C.F.R.  227.7202-4  (for
Department of Defense ("DOD") acquisitions) and 48 C.F.R. 2.101 and 12.212 (for non-DOD acquisitions), the
government's  rights  in  the  Software  Product  and  any  documentation,  including  its  rights  to  use,  modify,
reproduce, release, perform, display or disclose the Software Product or any documentation, will be subject in all
respects to the license rights and restrictions provided in this Agreement.

11. Termination
VRI may terminate this Agreement immediately if you breach any of its provisions.  Upon expiration,

cancellation  or  other  termination  of  this  Agreement,  you  shall  immediately  destroy  all  copies  of  the  Software
Product.  Sections 3 through 10 shall survive the expiration or termination of this Agreement.   

12. Governing Law and Jurisdiction
This Agreement is governed by the laws of the State of New Jersey,  without regard to its  conflicts  of

law  provisions.    In  no  event  shall  the  United  Nations  Convention  on  Contracts  for  the  International  Sale  of
Goods or any adopted version of the Uniform Computer Information Transactions Act apply to, or govern, this
Agreement.  The parties consent to the exclusive jurisdiction of the courts of New Jersey.  

13. Severability
If any provision of  this  Agreement  shall  be held to be invalid or  unenforceable,  the remainder of  this
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Agreement  shall  remain  in  full  force  and  effect.   To  the  extent  any  express  or  implied  restrictions  are  not
permitted  by  applicable  laws,  these  express  or  implied  restrictions  shall  remain  in  force  and  effect  to  the
maximum extent permitted by such applicable laws.  

14. Miscellaneous
VRI’s failure to exercise  any right  or  remedy shall  not  be deemed a  waiver  of  such right  or  remedy. 

Unless otherwise agreed to in writing, any notice under this Agreement shall be delivered and addressed to you at
the address to which the Software Product is shipped, and to VRI at 100 Dey Road, Wayne, New Jersey 07470.
Notice  shall  be  deemed  received  by  any  party:  (a)  on  the  day  given,  if  personally  delivered  or  if  sent  by
confirmed facsimile transmission, receipt verified; (b) on the third day after deposit, if mailed by certified, first
class, postage prepaid, return receipt requested mail, or by reputable, expedited overnight courier; or (c) on the
fifth day after deposit, if sent by reputable, expedited international courier.  Either party may change its address
for notice purposes upon notice in accordance with this Section. This Agreement comprises the entire agreement
between  the  parties  relating  to  the  subject  matter  hereof  and  may  be  amended  or  modified  only  in  a  writing

executed by both parties. In addition,  if  you are  located in  Quebec,  Canada,  the  following clause  applies:  
The  parties  hereby  confirm that  they  have  requested  this  Agreement  be  drafted  in  English.   L es  parties
contractantes  confirment  qu’elles  ont  exigé  quele  présent  contrat  et  tous  les  documents  associés  soient
redigés en anglais.

1667200.2
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8.2 VRI Firmware EULA

VRI F IRMWARE E ND USER L IC E NSE AGRE E M E NT

The  software  embedded  in  the  accompanying  camera  and  independently  developed  by  or  on  behalf  of  Vision
Research, Inc. (the "Firmware"), and accompanying documentation, are licensed and not sold.  The Firmware is
protected  by  copyright  laws  and  treaties,  as  well  as  laws  and  treaties  related  to  other  forms  of  intellectual
property.  Vision Research, Inc. or its subsidiaries, affiliates, and suppliers (collectively "VRI") own intellectual
property rights in the Firmware.  The licensee's ("you" or "your") ability to download, use, or copy the Firmware
is subject to and governed by the terms and conditions of this End User License Agreement ("Agreement").  

1. A cceptance
YOU  ACCEPT  AND  AGREE  TO  BE  BOUND  BY  THE  TERMS  AND  CONDITIONS  OF  THIS

AGREEMENT  BY  PURCHASING,  RECEIVING,  OR  USING  THE  ACCOMPANYING  CAMERA  (THE
“CAMERA”).  

2. L icense G rant
Subject to the terms and conditions hereof, VRI grants you a non-exclusive and non-transferable right to

use the Firmware only as it exists in the Camera at the time of shipping and for the sole purpose of operating the
Camera  in  accordance  with  manufacturer  specifications.   The  Firmware,  including  any  and  all  updates  and
upgrades, shall be deemed accepted by you immediately upon receipt.

3. Restr ictions 
You may use the Firmware only as expressly provided in Section 2.  Without limiting the foregoing, you

shall not: (a) copy the Firmware onto any multi-user,  public or distributed network, or on any configuration or
system of  computers  that  allows multiple users;  (b)  copy any part  of  the Firmware (digitally,  electronically,  in
writing or otherwise), except to the extent that licensed use inherently demands the creation of a temporary copy
stored in computer memory and not permanently affixed on a storage medium; (c) change any proprietary rights
notices which appear in the Firmware; (d)  decompile,  "reverse-engineer",  disassemble,  or  otherwise attempt  to
derive  the  source  code  for  the  Firmware;  or  (e)  modify  the  Firmware,  or  any  portion  thereof,  or  create  any
derivative work (including but not limited to translations) of the Firmware or its accompanying documentation.
The rights  granted to you under  this  Agreement  are  rights  that  may  be  exercised  solely  by  you.   Without  first
obtaining  the  express  written  consent  of  VRI,  you  may  not  assign  your  rights  or  obligations  under  this
Agreement,  or  redistribute,  encumber,  sell,  rent,  lease,  sublicense,  or  otherwise  transfer  your  rights  to  the
Firmware.  Subject to the foregoing, this Agreement will be binding upon and inure to the benefit of the parties,
their respective successors and permitted assigns.  

4. Proprietary Rights 
You  agree  that  the  copyright(s),  patent(s),  trademark(s),  trade  secret(s)  and  all  other  intellectual

proprietary rights of whatever nature in the Firmware and related documentation, including derivative works, are
and shall remain the exclusive property of VRI and any third party suppliers. Nothing in this Agreement should
be construed as transferring any aspects of such rights to you or any third party. VRI reserves any and all rights
not expressly granted herein. PHANTOM is a trademark of Vision Research, Inc., and shall not be used by you
without VRI’s express written authorization. Although the Firmware is proprietary to VRI, certain other software
contained  in  the  Camera  is  subject  to  open source  licenses,  copies  of  which  are  attached.   These  open  source
licenses shall  continue  to  apply  to  any  and  all  uses  and  distributions  of  the  applicable  software  undertaken  by
you, even if outside the scope of this Agreement.  This Agreement shall not be deemed to replace or otherwise
amend any of your rights or obligations pursuant to any open source license.  

5. Warranties and L imitation of L iability
For a period of sixty (60) days from the date of shipment, VRI warrants that when properly installed and

used under normal conditions, the Firmware will perform substantially in accordance with VRI’s specifications.

N O A DDI T I O N A L W A RR A N T I ES W H A TSO E V E R A R E M A D E B Y V RI . Warranty claims must be made
within  the  applicable  warranty  period.   Warranties  cover  only  defects  arising  under  normal  use  and  do  not
include malfunctions or failure resulting from misuse, abuse, neglect, alteration, problems with electrical power,
acts of nature,  unusual  temperatures or  humidity,  improper installation,  or  damage determined by VRI to have
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been  caused  by  you.   Warranties  on  the  Firmware  are  granted  only  to  you  and  are  non-transferable.   After

expiration of the applicable warranty period, T H E  F IR M W A R E  IS L I C E NSE D  " AS IS, "  W I T H O U T  A N Y
W A RR A N T I ES  W H A TSO E V E R .  V RI  E XPR ESSL Y  DISC L A I MS,  A ND  Y O U  E XPR ESSL Y  W A I V E ,
A L L  W A RR A N T I ES,  W H E T H E R  E XPR ESS  O R  I MPL I E D ,  IN C L UDIN G  W A RR A N T I ES  O F
M E R C H A N T A BI L I T Y ,  F I T N ESS  F O R  A  PA R T I C U L A R  PURPOSE ,  N O N-IN F RIN G E M E N T ,
SYST E M  IN T E G R A T I O N ,  N O N-IN T E R F E R E N C E  A ND  A C C UR A C Y  O F  IN F O R M A T I O N A L
C O N T E N T .  V RI  D O ES  N O T  W A RR A N T  T H A T  T H E  F IR M W A R E  W I L L  M E E T  Y O UR
R E Q UIR E M E N TS  O R  T H A T  T H E  OPE R A T I O N  O F  T H E  F IR M W A R E  W I L L  B E  SE C UR E ,
UNIN T E RRUPT E D O R E RR O R-F R E E ,  O R  T H A T  E RR O RS W I L L  B E  C O RR E C T E D .  T H E  E N T IR E
RISK O F T H E F IR M W A R E ’S Q U A L I T Y A ND PE R F O R M A N C E IS W I T H Y O U .

UND E R  N O  C IR C U MST A N C ES  SH A L L  V RI ,  I TS  DIR E C T O RS,  O F F I C E RS,  E MPL O Y E ES  O R
A G E N TS  B E  L I A B L E  T O  Y O U  O R  A N Y  O T H E R  PA R T Y  F O R  INDIR E C T ,  C O NSE Q U E N T I A L ,
SPE C I A L ,  IN C ID E N T A L ,  PUNI T I V E ,  O R  E X E MPL A R Y  D A M A G ES  O F  A N Y  K IND  (IN C L UDIN G
L OST  R E V E NU ES  O R  PR O F I TS  O R  L OSS  O F  BUSIN ESS)  A RISIN G  F R O M  T H IS  A G R E E M E N T ,
W H E T H E R  R ESU L T IN G  F R O M  I MPA IR E D  O R  L OST  D A T A ,  SO F T W A R E  O R  C O MPU T E R
F A I L UR E ,  O R  F R O M  T H E  F URNISH IN G ,  PE R F O R M A N C E ,  INST A L L A T I O N ,  O R  USE  O F  T H E
F IR M W A R E ,  W H E T H E R  DU E  T O  A  BR E A C H  O F  C O N T R A C T ,  BR E A C H  O F  W A RR A N T Y ,  O R
T H E  N E G L I G E N C E  O F  V RI  O R  A N Y  O T H E R  PA R T Y ,  E V E N  I F  V RI  IS  A D V ISE D  O F  T H E
POSSIBI L I T Y O F  SU C H D A M A G ES.  T O  T H E  E X T E N T  T H A T  T H E  APPL I C A B L E  JURISDI C T I O N
L I M I TS  V RI'S  A BI L I T Y  T O  DISC L A I M  A N Y  W A RR A N T I ES,  T H IS  DISC L A I M E R  SH A L L  B E
E F F E C T I V E  T O  T H E  M A X I M U M  E X T E N T  PE R M I T T E D B Y  L A W .   Your sole remedy for a breach of
this Agreement or of any warranty hereunder is the correction or replacement of the Firmware/Camera, at VRI’s
option.  VRI reserves the right to substitute a functionally equivalent camera as a replacement.  If VRI is unable
to provide a replacement or substitute the Firmware/Camera or corrections to the Firmware, your sole alternate
remedy shall be a refund of payment rendered by you to VRI for the camera, exclusive of any costs for shipping
and handling.

You agree  to  indemnify  and  hold  VRI  harmless  from any  and  all  claims,  judgments,  liabilities,  expenses,  and
costs (including reasonable attorneys' fees) arising from your breach of this Agreement and/or acts or omissions.

6. Export Law Assurances 
You  acknowledge  and  agree  that  the  Firmware  and  accompanying  Camera(s)  (collectively,  the

“Products”)  may be subject  to U.S.  Export  Administration Regulations.   Diversion of  the Products contrary  to
U.S.  law  is  prohibited.   You  agree  that  the  Products  are  not  being  or  will  not  be  acquired  for,  shipped,
transferred,  or  re-exported,  directly  or  indirectly,  to  proscribed  or  embargoed  countries  or  their  nationals,  nor
will they be used for nuclear activities, chemical or biological weapons, or missile projects unless authorized by
the U.S. government.  Proscribed countries are set forth in U.S. Export Administration Regulations.  You certify
that you are not on the U.S. Department of Commerce's Denied Persons List and are not a citizen, national,  or
resident of, or under the control of the government of Cuba, Iran, Iraq, Libya, North Korea, Syria or any other
country to which the U.S. has prohibited export.   You are responsible for complying with any applicable local
laws, including but not limited to the export and import regulations of other countries.  

7. U .S. Government Restr icted Rights  
If  the  Firmware  or  Camera  is  being  acquired  by  or  on  behalf  of  the  U.S.  Government  or  by  a  U.S.

Government  prime  contractor  or  subcontractor  (at  any  tier),  in  accordance  with  48  C.F.R.  227.7202-4  (for
Department of Defense ("DOD") acquisitions) and 48 C.F.R. 2.101 and 12.212 (for non-DOD acquisitions), the
government's  rights  in  the  Firmware  and  any  documentation,  including  its  rights  to  use,  modify,  reproduce,
release,  perform, display  or  disclose  the  Firmware or  any  documentation,  will  be  subject  in  all  respects  to  the
license rights and restrictions provided in this Agreement.

8. Termination
VRI may terminate this Agreement immediately if you breach any of its provisions.  Upon expiration,

cancellation or other termination of this Agreement, you shall immediately destroy all copies of the Firmware. 
Sections 3 through 10 shall survive the expiration or termination of this Agreement.   
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9. Governing Law and Jurisdiction
This Agreement is governed by the laws of the State of New Jersey,  without regard to its  conflicts  of

law  provisions.    In  no  event  shall  the  United  Nations  Convention  on  Contracts  for  the  International  Sale  of
Goods or any adopted version of the Uniform Computer Information Transactions Act apply to, or govern, this
Agreement.  The parties consent to the exclusive jurisdiction of the courts of New Jersey.  

10. Miscellaneous

If any provision of this Agreement shall be held to be invalid or unenforceable, the remainder of this
Agreement shall remain in full force and effect, and such provision shall be deemed modified to the
minimum extent necessary to make such provision consistent with applicable law and, in its modified
form, such provision shall be enforceable and enforced.  VRI’s failure to exercise any right or remedy
shall not be deemed a waiver of such right or remedy.  Unless otherwise agreed to in writing, any
notice under this Agreement shall be delivered and addressed to you at the address to which the is
shipped, and to VRI at 100 Dey Road, Wayne, New Jersey 07470. Notice shall be deemed received by
any party: (a) on the day given, if personally delivered or if sent by confirmed facsimile transmission,
receipt verified; (b) on the third day after deposit, if mailed by certified, first class, postage prepaid,
return receipt requested mail, or by reputable, expedited overnight courier; or (c) on the fifth day after
deposit, if sent by reputable, expedited international courier.  Either party may change its address for
notice purposes upon notice in accordance with this Section. This Agreement comprises the entire
agreement between the parties relating to the subject matter hereof and may be amended or modified
only in a writing executed by both parties. In addition, if you are located in Quebec, Canada, the
following clause applies:  The parties hereby confirm that they have requested this Agreement be
drafted in English.  Les parties contractantes confirment qu’elles ont exigé quele présent contrat et
tous les documents associés soient redigés en anglais.

Files licensed pursuant to the GNU LGPL
pam_issue.c libmemusage.so** libnss_nis-2.2.3.so** libBrokenLocale
pam_mkhomedir.c libnsl-2.2.3.so** libnss_nisplus- -2.2.3.so**
ldconfig.c libnss_compat- 2.2.3.so** libcrypt-2.2.3.so**
sysctl.c 2.2.3.so** libpthread-0.9.so** libpcprofile.so*
ld-2.2.3.so** libnss_dns-2.2.3.so** libthread_db-1.0.so** libresolv-2.2.3.so**
libc-2.2.3.so** libnss_files-2.2.3.so** libSegFault.so** librt-2.2.3.so**
libdl-2.2.3.so** libnss_hesiod- libanl-2.2.3.so** libutil-2.2.3.so**
libm-2.2.3.so** 2.2.3.so** libproc.so.2.0.7

**May contain components which are freely distributable under the BSD License and licenses from Carnegie Mellon University
and others.  

Files licensed pursuant to the GNU GPL
bash-3.0 (various files) touch.c fdisk (various files) sulogin.c
cat.c true.c fsck.c (and others) swapon.c
chgrp.c umount.c genksyms.c tune2fs.c
chmod.c uname.c agetty.c gawk-3.1.5 (various 
chown.c fuser.c halt.c files)
chown-core.c grep, fgrep, egrep hwclock.c less-382 (various files)
chroot.c (various files) ifconfig.c,ifdown,ifup mesg.c
cp.c gzip/gunzip,uncompr ifinit passwd.c
cpio (various) ess,zcat insmod.c, rgrep (various files)
date.c loadkeys.c insmod.static smbclient ,smbmnt
dd.c mount, umount insmod_ksymoops_cle ,smbmount,smbumou
df.c (various files) an nt(various files)
dmesg.c netstat.c install-info.pl arp.c
echo.c pstree.c ipmaddr.c exportfs.c
false.c runparts.c iptunnel.c grpck.c
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hostname.c sed-4.1.4 (various kernelversion pwck.c
kill.c  files) killall5.c telnetd
ln.c setserial.c klogd.c lockd
ls.c tar-1.15.1 (various lspci.c mountd
mkdir.c files) mii-tool.c nfsd
mknod.c tempfile.c mke2fs.c statd
mv.c ls-vdir.c mkfs.c kbdrate
ping.c cut.c modinfo.c libconsole.so.0.0.0
pivot_root.c du.c plipconfig.c libcfont.so.0.0.0
pwd.c find.c rarp.c libctutils.so.0.0.0
readlink.c id.c resize2fs.c libe2p.a
rm.c su.c route.c losetup?

rmdir.c badblocks.c runlevel.c libe2p.so.2.3 
sleep.c depmod.c setpci.c libext2fs.a 
stty.c devfsd.c shutdown.c libext2fs.so.2.4 
su.c dumpe2fs.c slattach.c mkswap.c
sync.c e2fsck.c sln.c

?May contain components which are freely distributable under the BSD license.  

Files Licensed Pursuant to the “Original BSD” License
pam_rhosts_auth.c (© pmap_dump.c (© 1990 portmap.c (© 1990 California, 1991, 1992, 
1983, 1993, 1994 Regents Regents of Univ. of Regents of Univ. of 1993, 1994, 1995, 1996 
of Univ. of California) California) California) Keith Bostic)
ash-0.2 (various files) (© pmap_set.c (© 1990 nvi-1.79 (various files) telnetlogin.c (©2000 
1991 Regents of Univ. of Regents of Univ. of (© 1991, 1992, 1993, 1994 David A. Holland)
California) California) Regents of Univ. of 

Files licensed pursuant to a BSD type license
pam_deny.c (© 1996 pam_filter.c (© Andrew  pam_lastlog.c (© 1996 

pam_access.c (no © Andrew Morgan) Morgan) Andrew Morgan)
notice) pam_env.c (© 1997 Dave pam_ftp.c (© 1996 pam_limits.c (© 1996-
pam_cracklib.c (© 1996 Kinchlea, Andrew Andrew Morgan) 1997 Cristian Gafton)
Cristian Gafton) Morgan) pam_group.c (© 1996 

Andrew Morgan)
pam_listfile.c (© 1996 scp.c (© 1995 Timo libuuid.so.1.2 (© 1999, libnss_nis-2.2.3.so (© 
Elliot Lee, 1998 Rinne, Tatu Ylonen, 2000, 2003, 2004 1991Regents of Univ. of 
Christopher McCrory) 1999 Theo de Raadt, Theodore Ts’o) California)
pam_mail.c (© 1996 Aaron Campbell) libcrypto.a (©1998-1999 libnss_nisplus-2.2.3.so 
Andrew Morgan, 1997 telnet.c (© Regents of The OpenSSL Project, © (© 1991Regents of Univ. 
Dave Kinchlea, 1998 Univ. of California) 1995-1998 Eric Young, of California)
Chris Adams) ssh-keygen.c (© 1994 Tim Hudson) libpthread-0.9.so (© 
pam_motd.c (© Ben Tatu Ylonen) libssl.a  1998-1999 The 1991Regents of Univ. of 
Collins) sftp-server.c (© 2000, OpenSSL Project, © California)
pam_nologin.c (© 1996 2001, 2002 Markus 1995-1998 Eric Young, libthread_db-1.0.so (© 
Michael K. Johnson) Friedl) Tim Hudson)ld-2.2.3.so 1991Regents of Univ. of 
pam_permit.c (© 1996 ssh-keysign.c (© 2002 (© 1991Regents of Univ. California)
Andrew Morgan) Markus Friedl) of California) libSegFault.so (© 
pam_rootok.c (© 1996 sshd.c c (© 1995 Tatu libc-2.2.3.so (© 1991Regents of Univ. of 
Andrew Morgan) Ylonen, 2000, 2001, 2002 1991Regents of Univ. of California)
pam_securetty.c (© 1996 Markus Friedl, 2002 California) libanl-2.2.3.so (© 
Elliot Lee) Niels Provos) libdl-2.2.3.so (© 1991Regents of Univ. of 
pam_shells.c (© 1996 unix_chkpasswd.c (© 1991Regents of Univ. of California)
Erik Troan) 1996 Andrew Morgan) California) libBrokenLocale-2.2.3.so 
pam_stress.c (© 1996 inetd.c (©1983, 1991, libm-2.2.3.so (© (© 1991Regents of Univ. 
Andrew Morgan) 1993, 1994, 2002 Regents 1991Regents of Univ. of of California)
pam_tally.c (© 1997 Tim of Univ. of California) California) libcrypt-2.2.3.so (© 
Baverstock, 2005 Tomas tftpd (© 1983, 1993 libmemusage.so (© 1991Regents of Univ. of 
 Mraz, 2005 Sebastien Univ. of California) 1991Regents of Univ. of California)
Tricaud) libpamc.so.0.72 (no © California) libpcprofile.so (© 
pam_time.c (© 1996 notice) libnsl-2.2.3.so (© 1991Regents of Univ. of 
Andrew Morgan) libpam_misc.so.0.72 (no 1991Regents of Univ. of California)
pam_unix.so (no © © notice) California) libresolv-2.2.3.so (© 
notice) libpam.so.0.72 (no © libnss_compat-2.2.3.so 1991Regents of Univ. of 
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pam_userdb.h (© 1999 notice) (© 1991Regents of Univ California)
 Cristian Gafton) libncurses.so.5.2 (© 1998 of California) librt-2.2.3.so (©
pam_warn.c (© 1996 Free Software libnss_dns-2.2.3.so (© 1991Regents of Univ. of 
Andrew Morgan) Foundation) 1991Regents of Univ. of California)
pam_wheel.c (© 1996, libcom_err.so.2.0 (© 1987, California) libutil-2.2.3.so (© 
1997 Cristian Gafton) 1988 Student Information libnss_files-2.2.3.so (© 1991Regents of Univ. of 
login.c (© 1980, 1987, Processing Board of the 1991Regents of Univ. of California)
1988 Regents of Univ. of Massachusetts Institute of California) losetup (©2001 Dr. Brian 
California) Technology, Yann Dirson) libnss_hesiod-2.2.3.so (© Gladman, Max Vozeler, 
mktemp.c (©1996, 2000, libuuid.a (© 1999, 2000, 1991Regents of Univ. of Andries Brouwer, Frodo 
2001 Todd C. Miller) 2003, 2004 Theodore California) Looijaard, Richard 

Ts’o) Gooch, Jari Ruusu)

Files Licensed Pursuant to a quasi —“Original BSD” Licenses

more.c

syslog.d

Files Licensed pursuant to the Sleepycat License

libdb-3.2.so

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

 Copyright © 1991, 1999 Free Software Foundation, Inc. 51 Franklin St, 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
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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.

 GNU LESSER GENERAL PUBLIC LICENSE
   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”.)

  “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.
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    (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:

    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
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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.
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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.

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 a brief idea of what it does.> Copyright © <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 St, 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!

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

 Copyright © 1989, 1991 Free Software Foundation, Inc.
                       51 Franklin St, Fifth Floor, Boston, MA  02110-1301  USA
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 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 Library 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.

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

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

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

  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
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the limitation as if written in the body of this License.

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

Each version is given a distinguishing version number.  If the Program specifies a version number of this License which applies to it and
“any later version”, you have the option of following the terms and conditions either of that version or of any later version published by the
Free Software Foundation.  If the Program does not specify a version number of this License, you may choose any version ever published by
the Free Software Foundation.

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

NO WARRANTY

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

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

END OF TERMS AND CONDITIONS

   How to Apply These Terms to Your New Programs

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

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

    <one line to give the program’s name and a brief idea of what it does.> Copyright © <year>  <name of author>

    This program is free software; you can redistribute it and/or modify it under the terms of the GNU General Public License as published
by the Free Software Foundation; either version 2 of the License, or  (at your option) any later version.

    This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU General Public License for more details.

    You should have received a copy of the GNU General Public License along with this program; if not, write to the Free Software
    Foundation, Inc., 51 Franklin St, 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 © 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:
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  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
Library General Public License instead of this License.

Original BSD license

Copyright (c) <YEAR>, <OWNER>. All rights reserved.

This software was developed by the Computer Systems Engineering group at Lawrence Berkeley Laboratory under DARPA
contract BG 91-66 and contributed to Berkeley.

All advertising materials mentioning features or use of this software must display the following acknowledgement: This
product includes software developed by the University of California, Lawrence Berkeley Laboratory.

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. 

3. All advertising materials mentioning features or use of this software must display the following acknowledgement:
This product includes software developed by the University of California, Berkeley and its contributors. 

4. Neither the name of the University 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 REGENTS 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 REGENTS 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.

BSD license

Copyright (c) <YEAR>, <OWNER>
All rights reserved.

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

• Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer. 

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

• Neither the name of the <ORGANIZATION> 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
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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.

Quasi-original BSD license

Copyright (C) 1980 The Regents of the University of California.

 All rights reserved.

 Redistribution and use in source and binary forms are permitted provided that the above copyright notice and this paragraph
are  duplicated in all such forms and that any documentation,  advertising materials, and other materials related to such
distribution and use acknowledge that the software was developed by the University of California, Berkeley.  The name of the
University may not be used to endorse or promote products derived from this software without specific prior written
permission.

 THIS SOFTWARE IS PROVIDED ``AS IS'' AND WITHOUT ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,
WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

Carnegie Mellon license

               Mach Operating System
               Copyright (C) 1991,1990,1989 Carnegie Mellon University
               All Rights Reserved.

          Permission to use, copy, modify and distribute this software and its documentation is hereby granted, provided that both
          the copyright notice and this permission notice appear in all copies of the software, derivative works or modified
          versions, and any portions thereof, and that both notices appear in supporting documentation.

          CARNEGIE MELLON ALLOWS FREE USE OF THIS SOFTWARE IN ITS "AS IS" CONDITION.  CARNEGIE MELLON
DISCLAIMS ANY LIABILITY OF ANY KIND FOR ANY DAMAGES WHATSOEVER RESULTING FROM THE USE OF THIS
SOFTWARE.

          Carnegie Mellon requests users of this software to return to

                Software Distribution Coordinator
                School of Computer Science
                Carnegie Mellon University
                Pittsburgh PA 15213-3890

          or <Software.Distribution@CS.CMU.EDU> any improvements or extensions that they make and grant Carnegie Mellon the
          rights to redistribute these changes.

SLEEPYCAT LICENSE

Copyright (c) 1990-1999 Sleepycat Software. All rights reserved.

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

• Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer. 

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

• Redistributions in any form must be accompanied by information on how to obtain complete source code for the DB
software and any accompanying software that uses the DB software. The source code must either be included in the
distribution or be available for no more than the cost of distribution plus a nominal fee, and must be freely
redistributable under reasonable conditions. For an executable file, complete source code means the source code for
all modules it contains. It does not include source code for modules or files that typically accompany the major
components of the operating system on which the executable file runs. 
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THIS SOFTWARE IS PROVIDED BY SLEEPYCAT SOFTWARE ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT, ARE DISCLAIMED. IN NO EVENT SHALL SLEEPYCAT SOFTWARE
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.

 

Copyright (c) 1990, 1993, 1994, 1995 The Regents of the University of California. All rights reserved.

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

• Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer. 

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

• Neither the name of the University 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 REGENTS 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 REGENTS 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.

 

Copyright (c) 1995, 1996 The President and Fellows of Harvard University. All rights reserved.

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

• Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer. 

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

• Neither the name of the University 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 HARVARD AND ITS 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 HARVARD OR ITS 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.

1668448
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