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1 Scope

This document describes the following:

- Compatibilities with FC-AV Standards

- Gravity 64-bit FCAV Hardware Operation

- Using Gravity 64-bit FCAV cards with GRAVityFCAVTest Application Software
- Using Gravity 64-bit FCAV cards for transmit and receive of FC-AV video

This document provides a high level description of the hardware, but does not include
register definitions and details for controlling the card. For users developing custom
software, please consult the EFC APl Users Guide. For customers using custom firmware,
please consult the appropriate addendum for that firmware revision.

1.1 Products Covered-Gravity 64-bit FCAV

This Hardware User’s Manual describes hardware functionality of, and low-level interface to,
the Great River's FC-AV products.

Unless otherwise indicated, this document describes the functionality of Great River’s
standard firmware load for Gravity FC-AV. This firmware provides capabilities for several
standard image sizes and pixel packing methods.

1.2 Customer Specific Firmware

It is intended that the Gravity FCAV card support customer specific FC-AV implementations.
These implementations may cover less common image sizes, pixel packing methods, header
definitions, and/or compression methods. For customers using special firmware loads, Great
River will assign a unique, customer specific part number. Additional details for a customer
specific FC-AV protocol will be covered in a customer specific ICD.

1.3 Reference Documents

ANSI X3.230-1994 Fibre Channel - Physical and Signaling Interface
(FC-PH)

ANSI X3.297-1997 Fibre Channel — Physical and Signaling Interface — 2
(FC-PH-2)

ANSI X3.303-1998 Fibre Channel - Physical and Signaling Interface - 3
(FC-PH-3)

ANSI INCITS 356-2002 Fibre Channel — Audio Video (FC-AV), 25 November
2002
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2 Overview of Gravity FC-AV

2.1 Product Description

The Gravity FC-AV products are intended to support implementations of ANSI INCITS 356-
2002 Fibre Channel — Audio Video (FC-AV) for transporting digital video. Fibre Channel
provides a reliable, high bandwidth video link for video networks, point-to-point video
connections (up to 500 meters using multi mode fiber and up to 10km using single mode
fiber).

Each Gravity FC-AV card is Fibre Channel compliant at the FC-0, FC-1, and FC-2 layers. The
cards use Frame Header Control Protocol (FHCP) and described in Clause 7 of the FCAV
standard. FHCP is an easy to implement, low overhead, protocol based on the FC-AV
container system. FC-AV containers are described in Clause 5 of the FC-AV standard.

The cards can be ordered for 1.0625 Gbps or 2.125Gbps link speed. Customers can special
order other link speeds between 1 and 3.1875 Gbps.

The cards have a total of 256Mbits data storage. This allows for 8Mbyte (2Mx32bit) for ping
and 8MB (2Mx32bit) for pong image stores. With ping and pong memory storage areas, the
PCI bus can access image memory during live transmit and receive. The cards have
dedicated SXGA video ports so that incoming video can be viewed live without loading the
PCI Bus.

Gravity64 FC-AV is a 64/66 PCI card that can achieve 160Mbytes/sec transfer rates over
PCI.

These cards are compatible with Great River's DVI receiver mezzanine card. When ordered
with the Mezzanine card and DVI capture firmware, the cards can be used to transfer
standard DVI video onto fiber. With the mezzanine, the Gravity FC-AV cards can be directly
connected to any graphics card with DVI output, to transfer real-time full motion rendered
graphics onto fiber.

The following sections describe the cards compatibility with Fibre Channel Standards when
using the standard firmware load.

2.2 Fibre Channel Compatibility

The Gravity FC-AV cards are Fibre Channel compatible at the FC-0, FC-1, and FC-2 as
described below.

2.2.1 Compatibility with FC-0, FC-1, FC-2
2.2.1.1 Physical

Gravity FC-AV card can be configured with either optical or copper interfaces (or both).

All cards can be factory loaded with SFF Transceivers that operate at 850 nm or 1310 nm.
These transceivers are compatible with standard LC multimode or single mode fiber cable.

GRAV_FCAV_USERSMANUAL.PDF 6/26/2009 PAGE 6



Lower baud rate’(<1.5Gbps) cards can also be factory loaded with high-speed transformer
coupled electrical interfaces. The copper interfaces uses two "differential 1x3" shrouded
connectors compatible with 150-Ohm FCN1010 type cable.

See the Product Specification sheet for ordering options.

2.2.1.2 Signaling/Encoding

All cards use 8B/10B Encoding (per ANSI X3.230-1994 -FC-PH) for all signaling
transmission.

2.2.1.3 Signaling Speed

Standard signaling speed is 1.0625 Gbps or 2.125 Gbps. Non-standard baud rates can also
be achieved through special factory loaded oscillators.

2.2.1.4 Fibre Channel Frames and Ordered sets

All cards use Fibre Channel Frames and Ordered sets as defined in ANSI X3.230-1994 (FC-
PH)

2.2.2 Compatibility with the FC-AV Standard

When using Great River’'s standard firmware along with the GRAVityFCAVTest application
software, the Gravity FC-AV cards transport digital video using Frame Header Control
Protocol (FHCP) as described in the FC-AV Standard Clause 7.

More specifically, Gravity FC-AV cards use FHCP to transport FC-AV Containers (FC-AV
Standard Clause 5), where a single Video frame is loaded into a single simple mode
container.

2.2.3 Compatibility with other FC equipment

Gravity FC-AV cards use FC frames as the basic unit of transport for video and header data.
FC frames are further discussed in the referenced FC-PH specification. As such, the digital
video link will be compatible with commercial off-the-shelf Fibre Channel development tools.
FC-AV is not compatible with other data oriented protocols used with Fibre Channel such as
SCSI or RDMA.

2.2.4 Non-standard implementations

Gravity FCAV cards supports customer specific FC-AV implementations through special
firmware loads. These implementations may cover less common image sizes, pixel packing
methods, header definitions, and/or compression methods. These implementations may
deviate from FC standards in order to meet the need of proprietary video interfaces.
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3 Gravity FC-AV Hardware Operation
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Figure 3.0.1 Hardware Block Diagram
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Figure 3.0.2 Circuit Card LED Indicators

GRAV_FCAV_USERSMANUAL.PDF 6/26/2009 PAGE 9



VGA Video
Monitor Port

Fibre Optic
Transceiver

Mezzanine Configuration PROM
Expansion Programming Cable
DVI Input card - Port

14
18
i

P Basngesin (8 Sl
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3.1 Recommended System Configuration

The FCAV hardware manages the majority of the tasks needed to receive and display FC
video images on VGA display.

Motherboard 64 bit PCI slots for each card or PCle slots if using the Gravity PCle
Memory, min of 512Meg RAM (1 Gig is better)

High performance graphics card with low latency

Processor should be fast enough such as 2.4 G or greater Intel Pentium
Operating System, Windows XP or 2K is ok.

wy W W W W

For storage to disk real-time, a RAID 0 is best for speed, but does not offer redundancy, if
redundancy is required look to RAID 5.

The majority of the image processing is performed in the FCAV hardware. FCAV hardware
will process video images from FC link to a VGA display without requiring significant PC
system bandwidth. System performance will impact the response time of the application, and
time to transfer images from hardware memory to PC memory. The maximum bandwidth for
the PCI 64bit/66Mhz bus is 528MBps. The maximum bandwidth for the PCI 32bit/33Mhz bus
is 132MBps. The FCAV hardware typically achieves a bandwidth of 160MBps in a PCI
64bit/66Mhz. This is sufficient to support FCAV applications from 1.0625Gbps or 2.125Ghbps
link speed and displaying VGA images. Operating the FCAV card in a 32-bit slot will impact
image loading and retrieval, but not real time capture and display of video images from FC
link to VGA display.
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3.2 Critical System Information

These system notes will help you get the most out of Great River Technologies card in your
system.

3.2.1 System Memory

The EFCAPI device driver cannot be used on Windows or Linux systems with more than 3G
bytes of memory and PAE turned on, This limitation requires that PAE (Physical Address
Extension) not be used.

A system can be checked by showing Properties of “My Computer”. The box should look similar
to the following. Note memory is 3G bytes or less or there is no PAE

If more than 3G of memory is installed and PAE is turned off, the driver will work correctly.

For information on Linux and PAE, refer to the EFCAPI Linux Installation Guide.

Refer to Windows support for information on how to turn off PAE, but basically the boot.ini file
must be modified to include the following line.

[fastdetect/noexecute=alwaysoff NOPAE

Sysian Proped tes
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3.2.2 Graphics Card

The graphics card in your PC will have a big effect on the GUI update rate.

The GRAVITY card will transfer data via the DMA bus on a 64 bit PCI slot at about
120Mbytes/sec in the card to PC direction (RCVR).

Then if the user requires the image to be updated on the display, the video card can sometimes
take between 1 and 30Ms to refresh the image.

A fast video card is typically less than 1 Ms and these are fairly inexpensive.

Take care in selecting a capable graphics card for your system.

3.2.3 Hard drives and storage

Hard drives can be very slow and must be selected to match the data rate of your cards
throughput. Use a SATA drive over a IDE interface and a RAID system is typically required
for a recording system to keep up with the received images. Frames will be lost if the hard
drive is not selected carefully.
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3.3 Memory Operation

The hardware has two 2MB by 32-bit memory spaces referred to as Ping and Pong memory.
The memory is single port SDRAM. These memory spaces are used for several tasks. The
memory is used to store video images received on the FC link, to write stored video images
to the VGA output and move video images to and from PC memory via the PCI bus. The Ping
and Pong memory spaces can be accessed by one operation at a time. Therefore, two
memory spaces are required to facilitate display of live video images to VGA display
operating in a Ping, Pong alternating fashion.

Typically the VGA will display currently loaded image from either Ping or Pong while a new
image is loaded from FC link to the other memory space either Ping or Pong. In this manner,
real time display of video images is accomplished. Proper control of the Ping and Pong
memory access is critical for proper acquisition and display of FC images.

The FCAV applications allows for direct control of the Ping and Pong memory spaces. The
user must take care to properly select and configure the use of the Ping and Pong memory
space. Failure to do so will result in corrupted images and possible application lock up. This
is only a concern when the user is trying to override the default settings of the application. In
general, there are three modes in which the Ping and Pong memory space is accessed.

1. The first mode is to load a bit map to the Ping or Pong memory space. In this
mode real time capture of FC images and display of stored images to the VGA
display should be disabled.

2. The second mode is real time capture and display of FC images to the VGA
display. Do not attempt to transfer an image from Ping of Pong memory to PC
memory during real time capture and display.

3. The third mode, is retrieving a stored FC image to PC memory via the PCI bus.
In this mode the real time capture of FC images and display of stored images to
the VGA must be disabled.

The application allows the user to load bit maps into Ping and Pong memory for display to a
VGA display and output on FC link. The bit maps must be 24-bit true color format. Each pixel
in the bit map is represented by three 8-bit bytes for Red, Green, and Blue. When the bit map
is loaded into Ping and Pong memory each pixel is represented by four 8-bit bytes or one 32-
bit word. The byte order from MSB to LSB is Alpha, Red, Green, and Blue. Where Alpha is
always a value of 0x00.

Bits 31-24 Bits 23-16 Bits 15-8 Bits 7-0

Alpha (0x00) Red Green Blue

On the FC link the order of bytes transmitted is Blue, Greed, Red. Alpha is not transmitted on
the link. When a stored image in Ping or Pong is loaded to PC memory and saved as a bit
map the Alpha byte is dropped to support the 24 bit true color bit map format.

See section 4.4 Memory Map for Ping and Pong memory allocation.
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3.4 PCl Interface

The Gravity64 FC-AV cards have 64-bit PCI interfaces that run at 66 MHz which drive +3.3
volt logic levels on outputs and have +5 volt tolerant inputs.

3.5 VGA Monitor interface

The Gravity FC-AV cards have standard VGA 15 pin connectors. The connector has a fused
+5V output set for 500mA. The SXGA interface has sufficient drive strength for standard
computer monitors with RGB 75 Ohm terminations.

Standard computer monitors require precise frame timing. When the SXGA output is turned
on, the Gravity FC-AV card is tolerant of incoming video frame rates that are a multiple of
16.67 ms (+/- 0.1%).

3.6 Fiber Interface

3.6.1 Transmit Operation

The GRAVITY FC-AV cards can be used to transmit stored video images. In this mode of
operation, images are loaded via PCI and transmitted over the fiber as shown in Figures
3.5.1. Complete images can be loaded or parts of image memory can be modified while the
transmitter is active. Therefore, the cards can be used to transmit static video or video that is
updated at the bandwidth limits of PCI.

Stored
Images

Figure 3.5.1 Stored Image Transmit

3.6.2 Receive Operation

The GRAVITY FC-AV cards can be used to capture images over PCI or display live video on
the dedicated VGA output port. Full-motion video (received from fiber) can be viewed on
standard computer monitors connected directly to the Gravity card. When displaying video

on the VGA port there is no loading of the PCI bus. Images may also be retrieved over PCI
at the bandwidth limits of PC.
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Figures 3.5.2 indicates the operation of the cards in the receive mode.

[ ]

v
_ = 7 Live Video

sE=—=(—" Video Stream

Figure 3.5.2 Image Capture and VGA Display

3.6.3 Viewing live video on VGA

There are two image buffers on the Gravity card. When one of these buffers is receiving
image data from the fiber, data from the other buffer is being sent to the VGA output. The
vertical and horizontal line timing being sent to the VGA is independent of that being received
over the FC-AV link. Therefore, the VGA timing can be tuned independent of what is being
received, and consequently, can have precise control over horizontal timing (and jitter) to
meet the requirements of standard computer monitors.

The receive circuit used does not impose any timing requirements for the incoming video on
the fiber. The VGA images will always be displayed. There is no requirement that the
horizontal line timing (FC frame timing within the container) be uniform on the fiber. There is
also no requirement for the timing of containers — the card is tolerant of any incoming vertical
rate between 1 Hz and 65 Hz.

In cases where the incoming video is not precisely 60.00Hz, the update of images on VGA
will be reduced to 30Hz (every other frame). For very slow vertical rates on the fiber, the
update rate on the VGA port may reduce further.

3.6.4 FC-AV Loop though

The Gravity card can be used to monitor FC-AV traffic between an FC-AV source and
receiver. When receiving FC-AV video, the Gravity card automatically re-transmits the
received video through the optical module transmit port.
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To use the card as a loop through monitor, the standard LC connector Tx/Rx plug must be
separated, with one fiber coming from the FC-AV transmitter, and the other fiber going to the
receiver.

Fiber optic to FC-AV

video source (upper

LC insert) \ =
Fiber optic from FV- / T

AV video source
(lower LC insert)

The re-transmitted output is re-clocked by the Gravity card and will have a 21-word latency
from the input. The output will preserve all timing characteristics of the input and will
maintain the number of ordered sets between fiber channel frames.

Loop through is only active when the card is configured as a receiver. When the card is
configured as a transmitter, the content of the on-board memory determines the out going
container payload.

3.7 Fibre Channel DVI Cards

Gravity FC-AV PCI cards are compatible with Great River’'s DVI receiver mezzanine card.
This card can interface to any standard graphics card with DVI-D output.

With the DVI mezzanine associated DVI firmware, the Gravity FC-AV PCI card can convert
DVI video streams into FC-AV video streams. The DVI video streams may be real-time

rendered graphics and/or video from stored MPEG Files. In either case, the uncompressed
digital video is inserted into FC frames per FC-AV recommendations.

Figures 3.4 indicates the operation of the cards in transmit mode.

=—{T= > Video Stream

Figure 3.4 DVI play through to fiber
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*Note: Some Gravity cards using the DVI Mezzanine do not have VGA output ports and,

Figure 3.5 Gravity back plate with DVI input connector

therefore, cannot be used to play fiber through the VGA.

Operating the Gravity FCAV card with a DVI mezzanine is further described in section 4.4

3.8 Supported Video Formats

Specific video parameters, such as frame rate, image size, pixel information, and number of

video lines per FC frame, are referred to as a video profile.

Great River's FC-AV cards, with the standard firmware load, support the following video

profiles:

Format #|Pixel Format |Resolution FMV Rate | Pixels/line | Lines/frame | Bits/pixel
1 8:8:8 Color XGA Variable 1024 768 24
2 8:8:8 Color  |SXGA Variable 1280 1024 24

Table 3.6 Supported Video Profiles — 32 bit PCI card with 1.0625 Gbps Interface

Contact GRT for additional profiles supported in the 64 bit PCI cards and/or cards using the

2.125Gbps interface.

The full-motion video (FMV) rate is the rate at which a complete new frame can be updated

on the VGA monitor port. The VGA output refresh rate is always at 60Hz.
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4 Using GRAVIityFCAVTest with Gravity FC-AV cards

GRAVityFCAVTest (Figure 4.0) is provided as a useful tool to transmit and receive
images in a variety of applications.
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Figure 4.0 GRAVityFCAVTest GUI

Area for loading and getting images, header utility, and diagnostics utility.
Application information. Shows the Software version, FPGA version and type.
Shows Application type and Mode Selection.

Shows card number that has been enumerated for the application.

Area where image is displayed.

Control functions for Flow Transmit and Receive, Memory, Data Watch and Status.

oukrwnE

4.1 Software Installation

To Install the GRAVityFCAVTest software, please refer to the following documents:
EFC API install Guide n (efc_api_installguide.pdf REV B or later)
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4.2 System Memory Allocation

GRAVityFCAVTest allocates large buffers in system memory to store transmit and receive
data. The Application uses approx 48 Mbytes for each instance opened.

4.3 Selection of FC-AV transmit and receive modes

The GRAVIityFCAVTest software is capable of transmitting and receiving multiple formats
(see 3.7 supported video formats and also the FCAV API User Manual). On the right side of
the main screen there is a control area in where you can configure GRAVityFCAVTest to
transmit, receive and monitor status (Figure 4.1).

I
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Figure 4.3 GRAVityFCAVTest Controls
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4.3.1 Transmitting using Quick Modes

The Mode Select pull down, located in the control panel to the right, is used to select the
FCAV profile for transmit and receive. For the software to correctly transmit the FC-AV, this

setting must match the profile of the incoming FCAV. The video rate for the selected mode is
displayed below the mode.

Mode Select

ASYI_DMT

F ate| ST

GRAVityFCAVTest offers a Quick Modes option located on the toolbar. By selecting Load
Transmit Patterns, GRAVityFCAVTest will automatically load a default pattern (Figure 4.2) in
both Ping and Pong banks ready to be transmitted.

] GRAVity FCAV Test 0 (GRAVITY 64 bit Test Applicy
File Qptions

Quick Mades

Help

Transmit {XMIT)
Receive (RO ﬁ E\
Load Transmit Fatberns — |[STSSE St

Memory Test PP —
Reset to Defaulks w
[ |

Load Image

Figure 4.2

Once the image loads you can then select Transmit (XMIT) .

E_iGRH\\'ity FCAY Test 0 {GRA¥ITY6+ bit Test Applicatiol

File Options | Cuick Modes  Help

Transmit (XMIT)
Receive (RCY)
Load Image L Load Transmit Patkerns
Mernory Test

Reset to Defaults

Diagniostics

GRAV_FCAV_USERSMANUAL.PDF 6/26/2009 PAGE 20



GRAVityFCAVTest will now be transmitting the test pattern across both Fiber and Copper.

4.3.2 Transmitting using manual controls

Use Mode Select pull down to select the desired FCAV profile for transmit. For the software
to correctly transmit the FC-AV, this setting must match the profile of the incoming FCAV.
The video rate for the selected mode is displayed below the mode.

ASVI_DMT

Fate|

Once the correct mode is selected, you can load bitmap images in to the card using the
“Load image” button. These images can be loaded into one of the image store (Ping or
Pong) or both image stores. You can also load solid images using the “Load Solid” button.

You can stretch and odd sized bitmap to fit the profile or rotate the image 90 degrees by using these
check boxes.

LuUagu iaygc I Lau g

Image Lo

i

To start transmitting, select “XMIT” in the Flow Control box. By selecting either the
Optic/Copper checkboxes you can transmit video out Optic, Copper or both.

1 i 1 The green light indicates that
- . EFC_FCAV is transmitting. In
y this mode, video can be
- transmitted across Optic and/or
v Copper.
v
* b
|
Hline £

4.3.3 Transmitting from Ping/Pong image stores

The image transmitted on the FC-AV link can be from either the Ping or Pong image store
depending on the radio buttons selected on the Memory Control area.

For normal operation the “AUTO” check box should not be selected and the Ping and Pong

radio button will determine the transmitted image. With this setting the previously loaded
image is transmitted at the designated frame rate on the FC-AV link. (Static)
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When the “AUTO” check box is selected, the transmitted video alternates between the Ping
and Pong image. This setting is not recommended since it is possible to transmit two distinct
images in a alternating sequence on the fiber.

Memory Control

. Ao

© © Ping
® Fong

[E IMT Enable

IMT Count IMT Rate

[ osfe0.004 ]

4.3.4 Receiving using Quick Modes

Before receiving with GRAVityFCAVTest, make sure that you have selected the correct
FPGA load that matches the transceiver.

bode S

15 Re—
ASV_DMT -

ASVI_DMT

aE o0 n04Hz

If you want to quickly view your incoming video you can select the Receive (RCV) on the Quick Modes
toolbar.

JBIGRAYity FCAY Test 0 (GRAVITY64 hit Test Applicatio

File Options | Quick Modes  Help
Transmit (XMIT)

Receive (RCW)

Load Transmit Patterns
Mernory Test
Reset to Defaults

Load Image | L Diagniostics

4.3.5 Receiving using manual controls

Use the Mode Select pull down to select the desired FCAV profile for receive. For the
software to correctly interpret received video, this setting must match the profile of the
incoming FCAV.

Mode Select

ASY|_DMT

ASVI_DMT

aE o0 n04Hz
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4.3.6 Receiving video and header data to the GUI

To start receiving, select “RCV” in the Flow Control box. By selecting either the
Optic/Copper checkboxes you can receive video by the Optic or Copper ports. Flow is started
and stopped using the Flow Control ON/OFF control.

Flow Control

QM '

OFF Continuos

R Port—
ﬂ ] p hc:

| W Conoer |
. S

Memory Control

P O Fing .
W Fong . Auta

I IMT Enable

INT Count INT Rate

| osiffeo.oo

The green light indicates that
GRAVityFCAVTest is receiving.
Video can be received by the
Optic or Copper ports.

Video image or header
data can be displayed.

The received video image can be displayed within the software GUI by making the following

selections.

Select the “AUTQ” checkbox in the Memory Control group. This allows the incoming video

to switch between both image stores.

Select the “INT Enable” checkbox in the Memory Control group. This enables interrupt to be

sent to the software for each received video frame.

Select the “GUI” checkbox. This indicates to the software that the incoming video frames can

be retrieved from the card and displayed in the GUI.

4.3.6.1 Image update rate in the GUI

The update rate of the video within the GUI will depend on several system variables including

the following:

CPU speed

PCI type (e.g., 32 v. 64 and clock speed)
Graphics card (time required to paint the GUI image)
PCI loading by other adapter cards

The Gravity card and the Application software will update the GUI as fast as possible

depending on the system variable indicated above; however, it is likely the update rate will be
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reduced from the FCAV container rate. This in effect will lead to a viewing of every Nth
frame, and therefore, the full motion quality of the video may be reduced.

4.3.6.2 Checking pixel values in the GUI

The user may check the pixel value of an image in the GUI by right clicking the mouse on the
region of interest in the GUI. Upon the right click the X and Y position, the memory location,
and the pixel value (in HEX) will be automatically displayed in text box above the image.

B oGE Ay FOAY Tesh @ (GRAFITEE bWk Test Apphiatass) Yoo LAS
Fin {ptiorw uid Mcdw  Heip

Pixel X and Y, memory
location, and pixel value
(HEX).

4.3.7 Receiving video to the VGA Port

The Video Port control box allows you to view the contents of the Ping and Pong buffers on
a standard computer monitor connected to the Gravity card. This can be a static image
captured from fiber or can be live video received on fiber.

The Memory Control box allows you to control the source for the video. You can use the
Ping/Pong radio buttons to switch between the two stores.

When the Flow Control is on, you can check the AUTO box to view live incoming video.

The “Suppress 60Hz” checkbox control will limit the VGA update rate to 30Hz (note that this
control only works with specific firmware versions).

Yideo Port

oM Memory Control

. Ato

. 2 Fing
® Fong

B INT Enable

IMT Count INT Rate

| s ffeo.oo

4.3.8 Image update rate on the VGA Port

The VGA output of the Gravity card uses 60 Hz refresh for all supported resolutions.
However, the update rate of images may be less that 60Hz depending on the incoming frame
rate for the FC-AV video.
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The Gravity card conforms to precise VESA output timing due to the fact that there are two
image buffers on the Gravity card. When one of these buffers is receiving image data from
the fiber, data from the other buffer is being sent to the VGA output. The vertical

and horizontal line timing being sent to the VGA is independent of that being received over
the FC-AV link. Therefore, the VGA timing can be tuned independent of what is being
received, and consequently, can have precise control over horizontal timing (and jitter) to
meet the requirements of standard computer monitors.

The receive circuit used does not impose any timing requirements for the incoming video on
the fiber. The VGA images will always be displayed. There is no requirement that the
horizontal line timing (FC frame timing within the container) be uniform on the fiber. There is
also no requirement for the timing of containers — the card is tolerant of any incoming vertical
rate between 1 Hz and 65 Hz.

In cases where the incoming video is not precisely 60.00Hz, the update of images on VGA
will be reduced to 30Hz (every other frame). For very slow vertical rates on the fiber, the
update rate on the VGA port may reduce further.

For 60Hz FC-AV inputs that are close to the VGA 60Hz, but are still asynchronous, the
synchronization circuit will update the VGA images at 60Hz whenever the SOFi of the FC-AV
input is aligned with the VGA’s VSYNC output. When these are not aligned, the update rate
will be 30Hz. The “Suppress 60Hz” checkbox control will limit the VGA update rate to 30Hz
in all cases even if the SOFi and VSYNC are aligned.

4.3.9 Receiver Status

You can check the status of incoming FCAV video by referring to the Status Indicators box.
Check the “Enable Auto Update” box to sense Sync Link, SOF/EOF Detect, Idle OS Detect,
Comma Det, 8B/10B Status and CRC Check.

Status Indicators

r . Sync Link
& 5SOF/EOF Detect
@ 1die 05 Detect

]— Latched

. Comma Det
‘ @ sB/108 Status
J @ CRC Check

B Erable &uto Update
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Status Indicators
1. Link Synchronization
- Green indicates that the serializer/encoder is able to recognize (and
synchronize on) 8b/10b codes

2. SOF/EOF Detect
-This indicator is green when both SOFi and EOFt ordered sets are detected by
the receiver.
-SOFi must occur at a rate faster than 7 Hz.
-There is no SOF/EOF Detect until flow is on.

3. Idle OS Detect
- Green indicates the presence of Idle Ordered Sets.
-This indicator is unlatched — will transition when receiving video.

4. Comma Detect
- Green indicates that a K28.5 comma character has been detected by the
receiver.
-This indicator is unlatched — will transition when receiving video.

5. 8B/10B Status
-Latched red when receiver detects any 8b/10b error.
-Failure is when code is not in 8b/10b table.
-This signal is latched, and must be reset by Clear button.

6. CRC Check
- Latched red when receiver detects any CRC error.
-CRC failure is when received CRC (for any FC frame) fails to match calculated
CRC.
-This signal is latched, and must be reset by Clear button.

7. Enable Auto Update
—Status Update
-Check “Enable Auto Update” to monitor link.
-Updates approximately every second.
-“Update All" for a one time sample of status.
—There are both latched and unlatched bits
-The latched indicators will persist until cleared.
-The unlatched bits will change in real time.

The horizontal line feature (H Line) can be used to add a scrolling horizontal line to the
transmitted video. The scrolling line, which moves one pixel down per frame, provides a
convenient method visually identify live video on the FCAV receiver.

e f ] ptil::
o XMIT E
pilly [

Chine [

The Interrupt enable check box (INT Enable) should be checked when automatic DMA
unloading of the image stores is desired.
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M emory Control

. Ao

Interrupt Count and Rate

2 Fing

® Fong
B INT Enable
IMT Court INT RHate

| osiffso.004]

The INT Count box shows the number of Ping and Pong interrupts and DMA transfers. This
value increments for each complete frame transferred. In Receive mode, if the GUI display is
On this count may not correspond to the number of frames in the incoming FC-AV, since the
DMA transfer on receive may be take longer than each incoming frame. The INT Rate box
shows the Ping/Pong Interrupt rate for images transferred. This rate may also be less than
the incoming frame rate when in receive mode when the GUI display is On.

4.4 Transmit with DVI

When Using a Gravity card with a DVI Mezzanine, make sure that the DVI input source is set
for the correct resolution. For instance, when working with FCAV interfaces at XGA
resolution, make sure the DVI source is set for XGA.

For best results, make sure that the DVI graphics card is set for 32 bit true color, and for
60Hz.

When using dual head cards, the recommended configuration is a “clone” output, where one
output can be used as the computers primary monitor and the second output can be used as
a DVI input to the Gravity card.

Most dual head graphics cards will have a control panel for this type configuration. For
example, nVidia has the following menus for selecting “clone” operation.

nview Deskkop Manager

|2l Sereen Resalution
|| Sereen Refresh Rate
| Color Qualicy

Wertical Span splay Settings

Horizontal Span b | I Performance & Quality Settings

W @ @ GRT FC DWI + Panasonic Analog Display
Single display v @ @ Panasonic Analog Display + GRT FC DY
- @ Calar Carrection

€ MVIDIA Display

about MYIDIA setkings...
Exit
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4.4.1 Verifying DVI input

Once input connections have been made to the DVI source, GRAVityFCAVTest may be
used to verify that the DVI input is configured correctly by capturing the DVI video to the GUI.

The following selections should be made to capture DVI to the GUI

=18 x|

Flow Control

OM ‘

OFF [ Continuous

i v Optic:
® s g0

Lines A

Memory Control

() @PFing o
* i Pong E s
[ IMT Enable

_IHT I:Z.:n_mt__ |”'|' |:= ate.

When these setting have been made, the software will capture DVI frames to the GUI view
port. The update rate will be limited by available PCI bandwidth and other system

performance characteristics.

4.4.2 Transferring DVI input to FCAV output

When transferring the incoming DVI onto the FCAV output it is important to check the DVI
Capture check box as well as the AUTO check box.

The figure below shows the correct settings:
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Flow Control

aM i
OFF [E Continuous

_ ﬂ |:||:|ti|::
Q@ XMIT B Copper

Lines [ES

- Memory Control

L) i Ping S
X o T I Ak
* ® Fong ﬂ g
B INT Enable
IEChont  Ihi:Hate

Once these settings have been made, turning on Flow control will begin the FCAV
transmission.

4.4.3 DVI frame rate

When transmitting FCAV that originates from a DVI source, the video frame rate will match
the rate of the DVI source. GRAVityFCAVTest will report this rate in the INT rate box in the

Memory Control group.

ﬂ Ll Capture
Memory Control

' @ Fing ™ 2

- Q d Ml Auto
[ 4 Pong B

[E INT Enable

_IHT I:Zn:nur'ut__ ) IH T Rate

4.4.4 Using GRAVityFCAVTest in XGA resolution

When the DVI source for the Gravity card is a Dual Head graphics card and this card supplies
video for the primary monitor, the required FCAV resolution may govern the resolution of the

primary monitor.

For instance, when setting up a dual head card as an XGA DVI source, it is likely, depending
on the graphics card used, that the primary control monitor will be forced into an XGA

resolution.
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Where this is the case, the GRAVityFCAVTest application can be optimized for XGA. To do
this, check the Compress Screen box as shown below:

—— 2 APT Ver 4.37
% FPGRA Ver 1011
Header | Diagnostics Type ASVI

Auto Load Header [l Comp

4.5 Ping and Pong Memory Map

The Ping and Pong image stores are memory mapped on the card as follows:

ADDRESS (BYTE | IMAGE DESCRIPTION

OFFSET) STORE

0x00000000 - Pl NG FC HEADER, COONTAI NER HEADER, ANCI LLARY DATA
0x0000007C FOR PI NG COLOR FORVATS.

0x00000080 - PI NG PI NG COLOR | MAGE DATA - STORED AS 32 BI T TRUE
0x007FFFFC COLOR.

0x00800000 - Pl NG FC HEADER, CONTAI NER HEADER, ANCI LLARY DATA
0x0080007C FOR PI NG MONO FORNATS.

0x00800080 - Pl NG PI NG MONO | MAGE DATA - STORED AS 8 BIT
0x00FFFFFC MONOCHROMVE.

0x01000000 - PONG FC HEADER, CONTAI NER HEADER, ANCI LLARY DATA
0x0100007C FOR PONG COLOR FORNATS.

0x01000080 - PONG PONG COLOR | MAGE DATA - STORED AS 32 BIT TRUE
0x017FFFFC COLOR.

0x01800000 - PONG FC HEADER, CONTAI NER HEADER, ANCI LLARY DATA
0x0180007C FOR PONG MONO FORMATS.

0x01800080 - PONG PONG MONO | MAGE DATA - STORED AS 8 BIT
0x01FFFEFC MONOCHROMVE.

0x01FFFFOO - PLD CONTROL AND STATUS REG STERS

0x01FFFFFF

Table 3.1 Local SDRAM Memory Allocation
Color images each have dedicated memory allocated in Ping and Pong. The header data
precedes the image in the memory map. The same memory locations are used when
transmitting and receiving.

For more information on the Ping and Pong memory map and configuration registers please
refer to the FCAV SDK documentation.
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4.6 Loading and retrieving images

To load an image, select the “Load Image” button and locate the file you wish to load.

¥

Load Image | Load Solid | Get Image | Header | Diagnostics

Load Image

L-:k'r:l_-"\.-uuo _j - B E

S[0F . BEF HFZ BMP
E] s b Huvaall b

Hiddny BI<_DlaL BEMP P Lo B

, C_OME EMP raiiar bmp

9 C_TWT EMF 11k bemp

Dz o CHECEER.EMP TESTRATT BMP
P EA G

TS EMP
‘ EFCEMP
My Dineumanty | = LLUES=ET= 10
q GPEOAGH b
i. GRTCOLS EMP
My Corredtn

-

-
Ty Betwor P

File nana: [ERTHE W BMP 5l

[t
Files of type: [T | Lot

You may also load solid-color images by selecting the “Load Solid” button. Type in the
values you want and click ok to load a solid color.

Laad Solid

Load Image Get Image | Header | Diagrostics

Load 5alid

"f-'— RGB Solid Color Selector x|

hite |

Enter Pixel Value Below Final Color

Walues in HEX
G cree G

Cancel |
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You can load images both in the PING and PONG buffer store areas by making the selection
under the Memory Control box. To automatically alternate between Ping and Pong buffers
while transmitting, you can select the “Auto” option. When Auto is unchecked
GRAVityFCAVTest will only transmit out of the selected buffer.

Memory Control

- Aauto

oo Firig
® Pong

[E INT Enable

IMT Ciourt INT Fate

[ osiffeo.00s)

To retrieve an image stored in the Ping or Pong buffer, use the Get Image button.

il 2 5

Load Image | Load Sofid | Get Igage | Header | Diagnostics

Nz

et Image

The images will be automatically displayed in the GUI and may then be stored to bitmap file.

Incoming video can be displayed in the GUI automatically by making the following control
selections:

Flow Control Continuous box = checked
Flow Control GUI = checked
Memory Control Auto box = checked

Flow Control Flow = ON
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4.7 Loading and retrieving headers

To load a header, use the Header button. Typically, a header file is loaded at the same time
as an image is loaded

=

Load Image | Load Solid | Get Image | Header | Diagnostics

%\ Press to read Press to

header data. write header

=
L'\C Freme: Hesd=r
1Word —
Q E_ETE Lol Bags_Ib  |eweon
1 esert on Source_Th|asdenn
E TTrl '; F_CTL
1 EEg_ID T3 oF_CTL T3 XE[_CNT [sr 00
PR T R3_ID T
5 Pacametar EALEORE
Contaimer Header
Word
§  Conbadnar Coont [DICBCICE
L) Elip TB el B R
n LL TR L) R
a LLeTE 2 Uik e e
10 wideo Fra Rats |97 Tranc. Rxts I; irscsrved| (08 (rexarvad] lae
11 Hads il Hombar =1 lilb::[ld [EXT Rt T 1] |ih Bxe_ Hundar bl.!-l.ii
12 Typa - iuu:l]ltr'..'; Eirk Fodnfar I; SFTW Indulﬁ
13 Cbject O Size el i
1d Object 0 Giffamt | 00458
15 dsonieedd st 1 e
18 Typs = kudic s Lirk Podmtsr I: ERIU Ind-:'ﬁ
17 Objese 1 Si=a el 0 el
1n COhyace 1 Offzet |00 008ER
[T LTS ok Ll Ll
20 Typs - Wideo L] Lick Fodmber [H EFDY Emdex |Bdbé
El oObjecc E Fza - e
Zi  biees I Odiemt |PRE0O9HN
B3 rmsad) et i el
24 Typa — Wides i Lick Paipmar [ﬂ SRV Ewdae (Dobehe
EF  Qhaesh 3 Fisa Ll Ll d
28 Object 3 Giffamt |SsBddddde
E7 i) st 1 e
Object O Arcillmcy Dmtm
Word
B Bhm of Lites [o1ns Bam of Cols[eden  Frams n
I I 1 T |. FAD " rrels =h =mp sr|'|n m|¢

a0 Cermeinag CRC opoodseon

a1 Tource Bowcur @i s £ Tyar rafined ¢aod
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Pressing the Header button brings up the Header utility (shown above). The Header utility
automatically opens the default header data for the currently selected Video Mode. It also
retrieves the header data format and displays the data using this format. The header data
format file name is taken from the INI file, but can be changed by selecting the “Open” button
and selecting a different header data format file. Note that the currently selected header
format file name is saved in the INI file on program exit.

To load the default header data into the card, press the Write button on the Header utility
display form. Note that the checkboxes to select Ping and Pong buffers will both be selected
by default. To write a header to just one of the buffers, select the appropriate checkbox.
Normally you will want to load headers into both buffers at the same time. If the default
header data is not acceptable you may alter the data before you load it by performing the
desired edits before pressing the Write button.

To read the header data from the card, select the radio button for the memory area to read,
then press the Read button to read the header data.

See the section titled “Header Data and Formats” for more information on header files,

header formats, and the usage of the Header Utility. This section contains more detail on the
usage of the Header Utility.
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4.8 Diagnostics Menu

Disclaimer: The diagnostic functions are provided for factory test and verification. Advanced
users may find some of the functions helpful for system verification, but it is possible to
override safety features of the application that can result in corrupted data, and system lock
up. The grayed out section of the menu box should not be accessed unless specifically
instructed by a factory representative.

HEdl=

Load Solid | Get Image Header

Y]

Load Image Diagnoskics |

Diagriostics

Read/Write
Diagnostics (Use at own risk 1) for Factory LUse Only.

Sets action of Go button
t anual Control and Diagnostics

Memory Address A 7 et i

(See Table) \ Byte Address [HE]

ulatulafulululi]

Data Value b{nnnnnnnn

Data [HEX)
Executes operation » Go
# of DWORDS to Read
D ata Yiew
View Status Registers k BLD R L BLD R ,’w‘

View Control Registers /

Close

= For Factory Use Only

The diagnostics menu can be used to view the contents of the PLD status registers and to
view the content of the Ping and Pong image stores or to change pixel values in memory.
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The PLD R button is used to retrieve the contents of status registers in the PLD and the PLD
R/W is used to retrieve content of the PLD control registers.

Ping and Pong memory contents can be observed using the following steps:
1. Enter the base address (In hex) in the top most entry box

2. Check the Read radio button

3. Enter the number of Double Words to read

4. Click the GO button

The memory contents will be displayed in the view port.

Ping and Pong memory, header and pixel data, can be modified using the following steps:
1. Enter the base address (In hex) in the top most entry box

2. Check the Write radio button

3. Enter the new value (In hex) in the bottom most entry box

4. Click the GO button

The memory contents will be displayed in the view port. Note that when a write command is
executed the number of displayed DWORDS is automatically set to 1.

4.8.1 Initialization and Reset

The Initialize/Reset Button can be used to perform a PLD reset to bring the control register
to its initial conditions. Under Quick Modes you can reset GRAVityFCAVTest by selecting
“‘Reset to Defaults”.

| Cuick Modes  Help
 Transmit (XMIT)
Receive (RCW
Load Transmik Patterns

Memoty Test
i Reset ko Defaults

4.8.2 HOSTGRAV.INI File settings

The file named HOST.INI will be in the root directory of GRAVityFCAVTest.EXE which is
typically C:\EFCAPI.

This file can be edited with a text editor to change entry values for configuration of the
EFCTEST software.

The following is a listing of the typical HOST.INI file.
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Aut oEnum=1

Dri ver Nunr0

Cust onX=640

Cust onX=480

Vi dDi r Col or =C: \ EFCAPI \ Vi deo\
Vi dDi r Mono= C:\ EFCAPI \ Vi deo\
Hdr Di r= C:. \ EFCAPI \ Header s\
SaveDi r= C:\ EFCAPI \ Vi deo\ Saved\
Col or =0

Medi a=

Title=

Hdr Fnt Fi | e=

Only three of the entries should be changed manually. The three entries that can be changed
manually are:

Aut oEnum

Dri ver Num

Col or

The Aut oEnumentry can be either 0 or 1. If it is 1 (preferred), then the driver number
opened is automatically incremented for each new FCAV TEST instance. This is the
preferred parameter setting and works well for PC’s with several Gravity cards installed.

If AutoEnum = 0, then the driver number opened will be the value in the Dr i ver Numentry. If
Dri ver Num= 1, and Aut oEnums= 0, then the driver opened will be 1. In cases where
AutoEnum = 0, and there are multiple cards in a PC, then a separate directory is required for
each Gravity card and each directory should have a copy of GRAVityFCAVTest.EXE and its
own HOST.INI. This allows the HOST.INI file to be associated with the
GRAVityFCAVTest.EXE that controls a particular card.

The Col or entry can be used to change the background color of the EFCTEST application.
The default is 0 which is black. The decimal RGB value defines the color.
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4.9 Data Watch Window

The Data Watch Window can be used to view the contents at different memory locations.

Make sure the checkbox for Enable Update on Int is checked.

Enter in a memory location.

Click on Add.

View the Address and Data in the window. Some data will be static and other dynamic.

Data Watch Windog

[v] Exit
5 R

@ Addr Data (Hex)

|01FFFES0 10023008 BN
(0000018 oooonoon
(01000018 D000000D
|no0o0000 oooosoon
(nono0o20 oooovoon

e

@

To remove a memory location, click on the down arrow in the memory location entry box(#2).
Select the memory location from the drop down list then click on the Delete button.

Refer to the Memory Map Table 3.1.

4.10 Compress Screen Mode

The GRAVIityFCAVTest application has been designed to work best with a computer display
resolution setting of 1280x1024 or greater. However, in some cases (such as when using the
DVI capture module) it is necessary to use the 1024x768 setting for the computer display,
The Compress Screen mode can be used if you require the computer display to be set to
the 1024x768 setting. Not that in this mode the FCAV image will always be displayed with
2-to-1 compression. To use this mode, check the Compress Screen checkbox shown below:

Check for Compress Screen mode

APT Ver 4.31
FPGA Ver 1007
Type RASVI

Load Image | Load Solid
Image Load Options -

%

Gek Image

Header | Diagnostics

ﬂ Auto Load Header ﬂ |:

M Stretch Image Imane File
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5 Fibre Channel Frame Format and Ordered Sets

The Fibre Channel transport layer is comprised of frames as defined below.

The basic unit of transport for video and header data will be FC frame. Each FC frame has
the structure shown below (and as described in the referenced FC-PH specification).

Word Identifier Byte 0 Byte 1 Byte 2 Byte 3
XX Idle word K28.5 D21.4 D21.5 D21.5
XX Idle word K28.5 D21.4 D21.5 D21.5

0 SOF, K28.5 D21.5 D23.x D23.x
1 Frame Header FC Frame FC Frame FC Frame FC Frame
R CTLD ID Header byte Header byte Header byte Header byte
2 Frame Header FC Frame FC Frame FC Frame FC Frame
CS _CTL S ID | Header byte Header byte Header byte Header byte
3 Frame Header FC Frame 0000 x000 FC Frame FC Frame
Type F CTL | Header byte (Bit 19) Header byte Header byte
4 Frame Header FC Frame FC Frame 0000 0000 0000 0000
Header byte | Header byte (SEQ_CNT) (SEQ_CNT)
5 Frame Header FC Frame FC Frame FC Frame FC Frame
Header byte Header byte Header byte Header byte
6 Frame Header FC Frame FC Frame FC Frame FC Frame
Header byte Header byte Header byte Header byte

7 to N* Payload Data Data Data Data
N+1 CRC Data Data Data Data
N+2 EOF 4 K28.5 D21.x D21.x D21.x
XX Idle word K28.5 D21.4 D21.5 D21.5

Table 5.0a Fibre Channel Frame Definition

The 24 FC Frame header bytes originate from header files loaded via GRAV_FCAV. All
fields can be set by the user and may be defined differently than described in FC-PH.
However, Gravity FC-AV will automatically update the sequence count and the end sequence
bit as described below.

SEQ_CNT

The Sequence Count is used as defined in FC-PH and is incremented by one

LSB for each consecutive FC frame of the FC-AV data sequence.

END_SEQ

The End Sequence bit (Word 3, bit 19) is set to logic 1 for the last FC frame of a
data sequence (FC-AV container), and set to logic O for all other frames of the

sequence.

Table 5.0b Fields updated by hardware

GRAV_FCAV_USERSMANUAL.PDF

6/26/2009

PAGE 39




5.1 Idle Words

Idle ordered sets, K28.5, D21.4, D21.5, D21.5, are transmitted between FC frames and their
number can be adjusted to change the overall timing of the video field rate (or FC-AV
container rate).

When receiving, the Gravity FC-AV requires a minimum of six Idle ordered sets between
each Fibre Channel frame.

When transmitting, the number of Idle ordered sets between FC frames can be varied to
adjust the video frame time.

The Gravity FC-AV automatically pads the Idle OS after the last FC frame in a sequence,
such that the required video frame rate (required by the profile) is achieved. Users may set

the minimum number of Idle OS between all other frames by writing to a PLD control register.
(See EFC API User’s Manual)

5.2 Start of Frame

The first frame of an FC-AV container transfer sequence uses the Start of Frame Initiate
Class 1 SOF;; ordered set (K28.5, D21.5, D23.2, D23.2). Subsequent frames of the FC-AV
container sequence use the Start of Frame Normal Class 1 SOF,; ordered set (K28.5, D21.5,
D23.1, D23.1).

5.3 Data Payloads

The first frame of an FC-AV container data sequence contains the container header and
Object 0 ancillary data as its data payload.

Subsequent frames of the FC-AV container sequence contain the Object 2 video pixel data.
5.4 Cyclic Redundancy Check (CRC)

All data frames include a 4 byte CRC using the following 32-bit polynomial:

X32+x26+x23+x22+x16+X12+Xll+x10+x8+x7+x5+x4+x2+X+1

5.5 End of Frame

All frames except the last frame of an FC-AV container data transfer sequence use the End
of Frame Normal EOF, ordered set (beginning RD Negative - K28.5, D21.4, D21.6, D21.6 or
beginning RD Positive - K28.5, D21.5, D21.6, D21.6).

The last frame of an FC-AV container data transfer sequence uses the End of Frame

Terminate EOF,ordered set (beginning RD Negative - K28.5, D21.4, D21.3, D21.3 or
beginning RD Positive - K28.5, D21.5, D21.3, D21.3).
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6 Fibre Channel Containers

Gravity FC-AV cards adhere to the FC-AV container system of transport as described in
Clause 5 of the standard.

For Gravity FC-AV cards, a container is simply the set of Fibre Channel frames used to
transport a single video frame. For uncompressed progressive scanned video, only two
container objects are required: Object 0, which contains header information, and Object 2
which carries the video payload. Object 1, by definition, is restricted to Audio and is not used
by Gravity FC-AV.

6.1 Object 0 FC frame

In all video profiles, container Object 0 is a single Fibre Channel frame. This frame is the first
frame of the sequence and begins with an SOFi (rather than SOFn). All subsequent frames
(Object 2) carry video payload.

The Object 0 Fibre Channel frame is comprised of 32 long words (128 bytes) as follows:

FC Frame header 6 Lwords (24 bytes)
FC-AV Container Header 22 Lwords (88 Bytes)
Ancillary Data 4 Lwords (16 bytes)
Total 32 Lwords (128 bytes)

The FC frame header is that same as that defined in section 5. The container header and
ancillary data are described below.

6.2 Object 0 FC-AV Container Header

Gravity FC-AV cards allow users to adhere to the standard definition of the Container Header
(as shown in table 6.2) or, since Gravity cards use text based header files, part or all of these
fields may be user defined.

Word Identifier Byte 0 Byte 1 Byte 2 Byte 3
0 Container Count (MSB) (LSB)
1 Clip ID (MSB) (LSB)
2 Container Time (MSB)
Stamp
3 Container Time (LSB)
Stamp
4 Transmission Type (Video (Transmission (Reserved) (Reserved)
Frame Rate) Rate)
5 Container Type (Mode) (Number of (Reserved) (Size of Ext.
Objects) Header)
6 Object 0 Class (Type) (Link Pointer) (SPDV (SPDV
Index) Index)
7 Object 0 Size (MSB) (LSB)
8 Object 0 Offset (MSB) (LSB)
9 Object 0 Object Type Defined | Type Defined | Type Defined | Type Defined
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Type Defined

10 Object 1 Class (Type) (Link Pointer) (SPDV (SPDV
Index) Index)
11 Object 1 Size (MSB) (LSB)
12 Object 1 Offset (MSB) (LSB)
13 Object 1 Object (Type) (Link Pointer) (SPDV (SPDV
Type Defined Index) Index)
14 Object 2 Class (Type) (Link Pointer) (SPDV (SPDV
Index) Index)
15 Object 2 Size (MSB) (LSB)
16 Object 2 Offset (MSB) (LSB)
17 Object 2 Object Type Defined | Type Defined | Type Defined | Type Defined
Type Defined
18 Object 3 Class (Type) (Link Pointer) (SPDV (SPDV
Index) Index)
19 Object 3 Size (MSB) (LSB)
20 Object 3 Offset (MSB) (LSB)
21 Object 3 Object Type Defined | Type Defined | Type Defined | Type Defined

Type Defined

6.3 FC-AV Object 0 Ancillary Data

Table 6.2 Object 0 Container Header

Also included in the Object 0 FC frame are 24 bytes of Ancillary Data (as shown in table 6.3).
Since the Gravity card uses text based header files, part or all of these fields may be user

defined.

Word Identifier
0 Ancillary Data
1 Ancillary Data
2 User Defined Data
3 User Defined Data

Table 6.3 Object 0 Ancillary data

6.4 FC-AV Object 2 Video Data

In all video profiles, container Object 2 is comprised of a set of Fibre Channel frames. These
frames begin with SOFn and can carry up to 2112 bytes video of video payload per FC

frame. The exact number of bytes per FC frame and the total number of FC frames, depends
on the video profiles.

Gravity FC-AV cards, using the standard firmware, support video profiles as described in
Section 7. Supported video profiles insert one half of a video line Using three bytes per pixel.

in each FC payload frame.
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7 Header Data and Formats

7.1 Header Utility

The GRAVityFCAVTest program has a Header utility that replaces the "Load Header" and

"Get Header" functions in previous versions of the program. This new utility allows the user to
open a header data file, edit header data, save header data, load the header data into a card,
or read header data from the card. The Header Utility simplifies the typical operations
performed with header data. The Header Utility makes use of the new HFD (Header Format
Definition) files described in the section below.

Load Image | Load Solid | Get Image

HEN=

Header

Diagnaostics

Opens (reads) a
header format file.

Opens (reads) or
saves (writes) a
header data file.
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7.2 Header Data Files

The header data is stored in text files located in the EFCAPI Headers directory. These
header data files specify the data (usually 128 bytes) that is loaded into the header area of
the memory buffers. For FCAV, these bytes are:

FC Frame header 6 Lwords (24 bytes)

FC-AV Container Header 22 Lwords (88 Bytes)

Ancillary Data 4 Lwords (16 bytes)

The text files can be created and edited using and text editor. The format of the files is as
follows:

44333333
00555555
60000000
00000000

FC frame header defaults:
6 WORDS

R_CTL =44

D_ID = 333333,

gggggggg S_ID = 555555
TYPE = 60

C0C0C0C0 \ (SEE table 5.0 for

00000000 .
00000000 definition of characters)

00000000
07010000
00040000
5000D000
00000010
00000058
00000000
4000D000 Container header
00000000 values:
00000068 22 WORDS See
00000000 table 6.1 for
1000D000 definitions
00140000
00000068
00000000
1000D000
00000000
00000000

00000000 / Object 0 _

Ancillary data:
16007770 4 WORDS (6.3)
10007770

00000000
00000000

Figure 6.4 Example header data file

In header data files, ASCII characters represent Hex values to be used for the indicated
fields. Some header data fields are updated by the Gravity card when transmitting. These
fields include the SEQ_CNT and the F_CTL bit 19. In some firmware modes, the container
count in the container header section is also incremented by hardware for each container
transmitted.

Header data can be loaded manually using the Header utility accessed by the Header button
on the top bar of the FCAV Test Application, or they can be loaded automatically, every time
a bitmap file is loaded into memory, by checking the Auto Load Header button in the GUI.
When the Auto Load Header button is checked, the application will look for a file with the
same name as the selected FCAV mode. For instance, if the selected mode is FCAV10, then
the Application will automatically load a header named FCAV10.txt (if this file exists in the
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EFCAPI\Headers directory) whenever an image is loaded into the card. Some header data
files may have more than the 128 bytes in the example above, as the GRAVityFCAVTest
application supports several different header formats. See the section below for detail on
Header Format files that support these header data files.

It is important that a header file be loaded into any image store that is being transmitted from.
Therefore, when transmitting from the Ping image store, make sure that a header has been
loaded into the Ping image area (see table 3.1), When transmitting from both Ping and Pong
(in auto mode) a header must be loaded into both Ping and Pong image areas.

New header files may be created for different FC-AV profiles. Header files may also be
created with intentional errors to verify error checking in receiving hardware.

7.3 Header Formats

Header formats are defined in Header Format Definition (HFD) files that define format of the
header data. HFD files for all common Video Modes are included in the software distribution.

The header format is used to display the data for ease of editing by the program user. The
header format is totally independent from the raw header data itself, except that the header
data file loaded into the card should contain at the same number of defined data words in the
format used. If the header contains less than the number of words defined in the format, the
data will be padded to the length defined in the format. If the header data file contains more
words than what is defined in the HFD file, the excess words are ignored.

All HFD files are named using the "hfd" extension (i.e. "FCAV14.hfd"). When the Header
Utility is executed by pressing the "Header" button on the main screen, the program will load
a HFD file and header data file. The program will first look for the HFD file name currently
saved in the INI file. If that file is not specified or is not found, the program will look for a HFD
file with the same name as the Video Mode (much like the "Auto Load Header" feature of the
program looks for a data file). If that fails, it will look for a file named with the "base" portion of
the Video Mode. For example, if no HFD file name is saved in the INI file and the mode is
ASVI_GTF3, the Header Utility will look for a HFD file named "ASVI_GTF3.hfd", then look for
a file named "ASVI.hfd". If neither of those are found, the Header Utility will use the HFD file
named "default.hfd" if it exists, or load default header format values if not. The Header Utility
follows the same logic when looking for a header data file to load. In the case of the
ASVI_GFT3 mode, it will first look for "ASVI_GFT3.txt", then "ASVI.txt", then "default.txt". It
none of these are found, the header data will be all zeros (0).

It is important to remember than the Video Mode and Header Format Definition file determine
the size of the header, not the number of words in the header data file. Also, the HFD file for
each mode can be tailored for the specific video mode if desired. If it is preferable to have
video modes "share" a common HFD file, all that is required is to create a single HFD file
using the "base" name of these video modes. For example, all of the ASVI modes (i.e.
ASVI_DMT, ASVI_GFT1, etc.) can share a the "ASVI.hfd" file.

To edit an existing header data file:
1. Press the "Header button. The program will load header data for the current Video
Mode, and display the data using the correct format for this mode.
2. If you wish to edit a different data file, press File - Open and select the desired file.
3. Make the desired changes, then press the File - Save button. The program will
prompt you for confirmation because you are overwritting an existing data file.
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To create a new header data file:

1. Press the "Header button. The program will load header data for the current Video
Mode, and display the data using the correct format for this mode.

2. If you wish to create a new data file using an existing data file, press File - Open and
select the desired file.

3. Make the desired changes, then press the File - Save button. Enter the file name for
the new file. The program will prompt you for confirmation if you use an existing file
name. Take care not to unintentionally overwrite the standard data files for the video
modes, unless that is your intention.

You may display header data using an alternate format. The Header Utility will automatically
load the format saved in the INI file, or the format matching the current video mode. If you
wish to display the data using another format, press the Format — Open button and select the
format file you wish to use to display the data. Note that the currently selected header format
will be saved in the INI file on program exit.

You may display alternate data using the same format. The Header Utility will automatically
load the data file for the current mode. If you wish to display alternate data, press the File -
Open button and select the data file you wish to display.

Comments in the HFD file begin with the ™" char and are ignored by the program. All other
lines are assumed to be format definitions. The type of definition is identified by first character
in the line, as follows:

header format identifier
number of words in header
section definition

Word definition

user area definition
extended data definition

XCcswnwzm

The F definition contains the format identifier string in this format:
F, <format identifier>

The N definition contains the number of words in the header in this format:
N, <number of words in header>

The S definition contains a section identifier and number of words in section in this format:
S, <section identifier>, <number of words in section>

The U definition contains the parameters for an "undefined" area of the format. An undefined
area is specified as part of the header but has no word definitions. This definition contains the
word offset, the number of words, and the identifier of the undefined area in the following
format:

U, <word offset>, <number of words>, <undefined area identifier>

The W definition contains the word index and word name in the following format:

W, <word offset>, <word identifier>, ...

followed by any number of bit field definitions in this format:

<field offset>, <field length>, <field name>, ...

Note that field offset and length of the bit field definition are in bits. There may be up to 8 bit
field definitions on a word definition. The 3 field parameters repeat for the number of bit fields
in the word. The Word Identifier and Field Identifier may be left blank. The order of
appearance of the bit field definitions on the Header Utility screen is determined by the

order they are listed in the word definition.
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The X definition contains information about the extended header data. This record is included
for future use and it's contents of this have not yet been determined. It is intended to be used
for extended header data which may include color palette or other information.

7.4 Example Header Format Definition (HFD) file

The contents of an example HFD (Header Format Definition) file are shown below:

' Header format definition file

This file defines the first 32 words (128 bytes) of header data, and includes
an “undefined section of an additional 500 words.

' format identifier:
f, Default Header Fornmat

" nunber of words in header:
n, 532

FC Frame Header section (6 words, 0 through 5)
FC Franme Header
0, FC Frame Header (word 0), 8, 24, DID, 0, 8
, FC Frane Header (word 1), 8, 24, SID 0, 8
, FC Frane Header (word 2), 8, 24, F_CTL, 0, 8, TYPE,
8
0

i

FC Frame Header (word 3), 16, 16, SEQ CNT, 8, 8, DF_CTL, 0, 8, SEQ.ID,
FC Frame Header (word 4), 16, 16, RX_ID,
, FC Frane Header (word 5), 0, 32, Paraneter

"E=zss:=-=
aAWNE

Obj ect 0 Header section (22 words, 6 through 27)

s, bject 0 Container Header

w, 6, Object 0 Container Header (word 0), 0, 32,
w, 7, Object 0 Container Header (word 1), 0, 32,
w, 8, Object 0 Container Header (word 2), 0, 32,
w, 9, Object 0 Container Header (word 3), 0, 32,
w, 10, Object 0 Container Header (word 4), 0, 32,
w, 11, Object 0 Container Header (word 5), 0, 32,
w, 12, Object 0 Container Header (word 6), 0, 32,
w, 13, Object 0 Container Header (word 7), 0, 32,
w, 14, Object 0 Container Header (word 8), 0, 32,
w, 15, Object 0 Container Header (word 9), 0, 32,
w, 16, Object 0 Container Header (word 10), 0, 32,
w, 17, Object 0 Container Header (word 11), 0, 32,
w, 18, Object 0 Container Header (word 12), 0, 32,
w, 19, Object 0 Container Header (word 13), 0, 32,
w, 20, Object 0 Container Header (word 14), 0, 32,
w, 21, Object 0 Container Header (word 15), 0, 32,
w, 22, Object 0 Container Header (word 16), 0, 32,
w, 23, Object 0 Container Header (word 17), 0, 32,
w, 24, Object 0 Container Header (word 18), 0, 32,
w, 25, Object 0 Container Header (word 19), 0, 32,
w, 26, Object 0 Container Header (word 20), 0, 32,
w, 27, Object 0 Container Header (word 21), 0, 32,

Object 0 Ancillary Data section (4 words, 28 through 31)
Ancillary data
Ohject 0 Ancillary Data

o

w, 28, Object 0 Ancillary Data (word 1), 0, 32,
w, 29, Object 0 Ancillary Data (word 1), 0, 32,
w, 30, Object 0 Ancillary Data (word 2), 0, 32,
w, 31, Object 0 Ancillary Data (word 3), 0, 32,

Undefined area
u, 32, 500, Undefined Area

Ext ended data (TBD) section (??? words, 32 through ??7?)
X, Extended Data section
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8 Standard Firmware - Supported Format Profiles

8.1 XGA Color Progressive

FC-AV FRAME 0

FC-AV FRAME 1

FC-AV FRAME 2
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CONTAINER d CONTAINER CONTAINER
OBJO OBJ 2 - ONLY OBJ 2 - ONLY
CONDEMER | AINCILLARY LINE O 1% half LINE 1 2" half
£5 bytes Tobytes (1536 BYTES) (1536 BYTES)

Figure 7.1 - FC Frame Sequence XGA Format

FC-AV FRAME 1536

oo CONTAINER
F_CTRL
BIT 19 SET OBJ 2 - ONLY
IN LAST
FRAME LINE 767 2™ half (1536
BYTES)

Ancillary data
Parameter Value value (hex)
Video frame rate 15 to 60Hz 14
Number of rows 768 300
Number of columns 1024 400
Frame or field based Frame 0
Color Information RGB 1
Packing Table Number 32-bit 0
Bits Per Sub-pixel 8:8:8:0 8880
Video lines per FC frame 0.5 na
FC frames per Video frame 1536 na
Table 7.1 - Video Format XGA
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8.2 SXGA Color Progressive

FC-AV FRAME 0

FC-AV FRAME 1

FC-AV FRAME 2
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Figure 7.1 - FC Frame Sequence XGA Format

FC-AV FRAME 2048

o0eo CONTAINER
F_CTRL
BIT 19 SET OBJ 2 - ONLY
IN LAST
FRAME LINE 767 2™ half (1920
BYTES)

Ancillary data

Parameter Value value (hex)
Video frame rate 15 to 60Hz 14
Number of rows 1024 300
Number of columns 1280 400
Frame or field based Frame 0
Color Information RGB 1
Packing Table Number 32-bit 0

Bits Per Sub-pixel 8:8:8:0 8880
Video lines per FC frame 0.5 na

FC frames per Video frame 2048 na

Table 7.2 - Video Format SXGA
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