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1 Overview of MATRIX HL2V (Hotlink 1l Video) Products

1.1 Product Description

This document describes the usage of the MATRIX HL2V high speed frame grabber
and camera emulator board.

This product is intended to support implementations of Cypress HOTLink Il Video
(HL2V) for transporting digital video. Cypress HOTLink Il uses the same physical
and encoding layers as Fibre Channel over copper and provides a reliable, high
bandwidth video link for video networks and point-to-point video connections.

The cards can be ordered for any link speed between 100Mbps and 1.5Gbps.

The card has two memory stores 32M bytes each such that the host can access
image memory during live transmit and receive using a ping/pong type scheme.

The cards have an optional dedicated SXGA video ports so that incoming video can
be viewed live without loading the PCle Bus. This is an extended option and is not
available on all cards.

Features:
MATRIX Series
4 lane PCI Express (PCle). Transfer rates of up to 500M bytes/sec
Hotlink Interface SMA or FCN copper or Fibre (100Mbps to 1.5Gbps)
64 Megabytes DDR2 Memory

WinXP/2k/Vista Drivers and support for Linux and VxWorks

Environmental:

Operating Temperature:
0 to 70C (PCI/PCle)

Relative Humidity: 5 to 95% non-condensing

Power: —2A @ 5V for MATRIX

For more information on Hotlink Il Video operation Refer to the Great River Technology
document titled “White Paper Best Practices for Implementing a HOTLink Video Protocol for

IR and Optical Applications”
Website link
http://www.greatrivertech.com/public/White_Paper_on_Hotlink_video.pdf
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2 Part Numbering Scheme

The following shows the part numbering scheme of the MATRIX Hotlink Il Video Card.
MTRX_PCled-HL2V-XXX-YYY-ZZZ Where

XXX = Connector Type (FCN or SMA) Note: Fibre Opticisalso available
YYY = Baud Rate in Mbits/sec (100 t o 1500)
ZZZ = Custom F/W if any or add on such as VGA.

Example

MTRX_PCle4-HL2V-FCN-400 ThisP/N isfor a400M bit/sec generic Hotlink I1
Video card with FCN connectors
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3 HL2V Hardware Operation

3.1 Block Diagram

LOCAL ADDRESS P"I‘“:‘ ADR |—PONG ADR:
g RAM
FCle 32 Mbytes 32 Mbytes
DDRZ PING DDR2 PONG
PCled CONTROL f : _
CTR ety ©TF i o ]

PLD

DATA FORMATING SYNC LD
PLD

VIDEO
SXGA DUT
ENDEC DAC i
CONFIGURATION - S“t"“”da'
FLASH 4 pgrace

TWINAX
CONN

XFORMER

OPTICAL FC
TRANSCEIVER

Optional Upgrade

Figurel: Hardware Block Diagram
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3.2 Card Physical dimensions

The MATRIX card conformsto the PCI Express Standard height half length form factor.
Outside dimensions of the card are 4.376” x 6.855”
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3.3 Card LED Indicators

Frame
Detect Voltage Regulators
HL2V RX On Power Valid LED’s
HL2V TX O
" FPGA Config
done/valid PCle Link
DDR2 Valid
Memory OK
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Power up condition

LED’s should be as shown.

If any of the Blue LED’s shown
are not on, reduced capability or
speed will result

Receive Mode

LED’s should be as shown while
the receiver is enabled.

NOTE : The Frame detect LED
might not be on if valid frame
are not detected

Transmit Mode

LED’s should be as shown while
the transmitter is enabled
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3.4 Basic Memory Map

Address

The same memory locations are used when transmitting and receiving.
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3.5 PCle Interface

The MATRIX HL2V cards have a PCI Express (PCle) interfaces that is 4 lanes wide.

Maximum transfer rates of ~540Mbytes/sec sustained have been measured.
For typical operation, estimate an average of 450Mbytes/sec.

3.6 Monitor interface (Auxiliary Video Out)

SXGA Monitor interface is available as a firmware upgrade option for your
specific HOTLink frame size and format. Not available on the standard card.

The MATRIX HL2V card support a SXGA DB-15 connector. The connector has a
fused +5V output set for 500 mA. The SXGA interface has sufficient drive strength
for standard computer monitors with RGB 75 Ohm terminations.

The video output is always SXGA (1280 x 1024) and smaller image formats are top
left justified on the monitor. Monochrome images are mapped to a gray scale of the
RGB monitor.

Standard computer monitors require precise frame timing. When the SXGA output is
turned on, the MATRIX HL2V card is tolerant of incoming video frame rates that are
a multiple of 16.67 ms (+/- 0.1%).

This port is called the Auxiliary Video Out port in the SDK.

See the Video Port Addendum/Tech note for programming this port

3.7 Recommended minimum system

There are too many factors to state what type of system to use the Hotlink Video card in,
but below shows atypical system that allows the user to obtain good performance for
video capture.

Motherboard PCle slots of 4 lanes or greater for each card

Memory, min of 512Mbyte

High performance graphics card with low latency

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

wn W W W W

§ For storage to disk real-time, aRAID 0 is best for speed, but does not offer
redundancy, if redundancy is required look to RAID 5.
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3.8 HL2V Receive Operation

The MATRIX HL2V hardware captures all non-special character data into a receive
buffer memory. The buffer is divided into 2 parts, MEM1 and MEM2 or also referred
to as Ping and Pong. The received frames are alternately stored in these buffers.
The data stored into these buffers includes header data and image data if applicable.
Frames are delineated by either a designated special character or a set number of
k28.5 nul characters.

An example Hotlink video frame is shown below. This frame has special characters
for Start of Frame, Start of Line, End of Line and End of Frame. There is header data
and image data. This frame would typically be captured by triggering on the Start of
Frame character (SOF) and then the header and image data would be stored to the
memory buffers and interrupts fired after the capture of each frame.

HOTLink Video Frame Options EOL
Characters EOL o
SOF Frame Header | Idles /}iles )
Character ¢ “
for
Vertical
Syne Active
(Frame
. Image
Timing) .
Active Image Area Area Video
Height Frame
SoL Height
Characters,
for Horizonrtal
Sync
(Line Timing)
[ w
EOF Idles
y v
l< .l
[~ Active Image Area Width 7 EOF

‘ Character
\

v

Video Frame Width

The receive flow is shown below

Card Ping Buffer

PC Ping Interrupt

PC Pong Interrupt

PC Ping Interrupt

PC Pong Interrupt

Card Pong Buffer

Card Ping Buffer

Card Pong Buffer

Hotlink Frame 1

Hotlink Frame 2

Hotlink Frame 3

Hotlink Frame 4

The MATRIX HL2V card is very flexible and the frame triggering options can be
programmed to receive nearly any type of video frame.
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The Hardware configuration for Receive is shown below.
The card can receive Hotlink Video on various different types of connectors.

The SMA or FCN connector types on both Upper (HL_UPPER) and Lower
(HL_LOWER).

Consult the factory about Fibre optic interface which is also available.

Only one of the ports can be received at a time and the card is delivered with only
the connector designated in the order. The port selection made via software control.

MATRIX HL2V card
- - -4 RX |« Port HL_UPPER
Recei ved Hotlink Video
TX FCN or SMA type
connect or
- - -4 RX |« Port HL_LOWER
Recei ved Hotlink Video
X FCN or SMA type
connect or
h 4
PCl e Bus

3.8.1 Receive Operation with pass through (RX to TX Wrap)

The MATRIX HL2V hardware can also operate in a pass through or wrap mode
were all of the incoming Hotlink Video from the top receive port will be sent back out
of the top transmit port. This data will be retransmitted as near real time and will be
unaltered. This mode works well for daisy chaining cards or using the HL2V card as
a line spy. The cards receive operation is still operational in this mode and incoming
Hotlink 11 Video can still be captured as shown above. This feature can be disable via
S/W control and the WRAP_DIS bit

MATRIX HL2V card Recei ved Hotlink Video via
FCN or SMA connector on
top port only

x| €

IR p Pass through transmitted
Hotl i nk Vi deo using FCN

RX or SMA connector on top
port only

TX

PCl e Bus
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3.8.2 Transmit Operation

The MATRIX HL2V hardware when configured as a transmitter sends the HL2V image
data out of both top and bottom ports. The Hotlink Il video is sent from data stored in
either Ping or Pong memory stores and is formatted with nulls and special characters
per the flexible programming in the card. Refer to the SDK user guide for more
information on this and see the transmit test application section of this document.

Note, the transmitter can output an image from memory or a fixed test pattern. The test
pattern output is initiated by setting the XMIT_TEST_PATT bit.

MATRIX HL2V card
RX
—pp TX p Transnitted
Hot | i nk Dat a
RX
p Transnitted
| TX Hot li nk Data

PCl e Bus

3.8.3 Self Test Wrap TX to RX Operation

The MATRIX HL2V can perform a self test by wrapping the transmitter to the receiver.
This can only be done using the fixed transmit test pattern. The card is setup in normal
receive mode and then the XMIT_TEST_PATT bit is set to command the card to output
the test pattern. If an external cable is attached from the transmitter to the receiver, the
card will capture the test pattern.

This TX to RX wrap can also be set to be internal to the card (no cable required)

See the GRTM_TestPatternControl function in the API for more information

MATRIX HL2V card
RX , [ Wap TX to RX
-~ with cable
RX
—» ™
PCl e Bus
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3.9 Card Connector options

The MATRIX Hotlink card comes with severa different connector options.
They are

FCN Transmit and Receive
SMA Transmit and Recelve
Fibre Optic  Transmit and Receive (Not shown below, but can be ordered)

Note : On all connector configurationsit isimportant to remember that Hotlink isa
differential type signal. That means a+ and a— signal are used and neither aretied to
ground.

The schematic for the connectorsis below. Note, this shows all connector options and
only one or the other FCN or SMA connectors will be popul ated.

UPPE%iil ?m cml{mf 47 o nireess
Tl' Jad caz3 o

J10

GHD

- m
N ] ]
[ErS)
T — s arr.
CFIE 13 ” —
11 5
14 3 Wd DTrEesn
a1
cnp -1 — f=
- 15 ., 1 150_NO LOAD
* AgEO2
- RS PO

GFIB3

LOWER

UPPE% " e
- G4, I{DZT

pllN

=
] ] 8
| R31E
s arr.
CFIB1X3 150 1%
11 &
14 3 > rr.
J13
ono | ) narr, ==
L2 15 . 1 1S0_MO LOAD
* AgEO2
’ ST

GFIB3

o i Y
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3.9.1 FCN Connectors

The FCN Connector istypically used with atwinax type of wire. Refer to the document
tittled FCN_Cables.pdf on the CDROM or the installed doc files.

This connector is the easiest to use and has been tested up to 1.5Gbits/sec rates although
at rates greater than 1Gbit/sec, Fibre Optic is recommended.

The FCN connectors only drawback isthat it cannot be locked into place which makes it
unreliable for uses that include vibration.

When building the cable harness it is necessary to note the pin out on the GRT FCN style
connector. The pin out and signal description for each the 3 pinsis noted in the figure below .

Pin3 Pos

PinZ? Heg

Pinl Gnd

GRT FCN Connector
(Front View)

More information on FCN connectors such as part numbers and pin-outs can be found in
the documents titled

“FCN Pinout” at weblink http://www.greatrivertech.com/public/other/fcn pinout.jpg
And

“FCN_cable_knowledge base” at
weblinkhttp://www.greatrivertech.com/public/other/FCN_cable knowledge base.pdf
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3.9.2 SMA Connectors

The SMA connector is a standard SMA type with afloating outer shield to dlow for the
diff pair hookup. The outer shield isthe Hotlink — and the inner pinisthe Hotlink +

el P ¥

Center is (+)
Otside 15 (=)
ShA
. ’ Diff.
SMLA Cable i Signal
Insulation
Becanse this 13 a Differential Signal, Washer
verify that this comnnector doesn't
matke contact with the chassis at
either end. It must remain isolated. Circuit Circuit Board
Board
Mounting
Bracket

Note : Do Not Ground the outer shield/conductor of the SMA cable, this
is the — side of the differential Hotlink Signal
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4 Using Supplied Factory Test Applications

4.1 HL2V RcvR Test Application for Receiver Card

The receiver application is atest application that shows received video data captured real
time from avideo source. This application is helpful in testing the receiver parameters
and debugging the interface. This application aso creates C/C++ code that can be used
with the example source code provided to alow afully working custom application
framework to be created.

Starting the Receiver Application

Go to the start Menu and find the “GreatRiverTech\Matrix” program group. Click on the
“Matrix HL2V Rcvr TestApp” item as shown below.

) Accessories
Starkup

Prograrns

Temp

4
4
<1 Documents B Microsoft Visusl C++ 6.0 » £
G" S | dilinx [SE Design Suite 10,1k [ mninces
< Fﬁ GreatRiverTech b ﬂ-‘f Makriz B Jj Docs
-~ search » Micrasaft Office Tools b | Windriver_Jur

o b Winzip

“ Help and Support __|Descripticun: Grabberk Like Cor .

The driver number used for the card will be automatically enumerated from any existing
HL2V Receiver or Transmitter Test Applications running.

Basically thismeansif you have a card installed in the PC and you run this program it
will auto start as Driver number 0.

Another exampleisyou have 2 cardsin a PC and you run this program, the first timeiit
will start Driver O, then the next time it will start Driver 1 automatically.

A way to force the driver number isvia acommand line parameter. If you make a
shortcut to this program and assign a command line parameter for your desired card
number, thiswill be the driver number that is started every time.

An example of creating a shortcut icon on your desktop and assigning it afixed driver
number this is shown below.
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[Fla Edt Waw Faverrss  Took  Heb

| 5 5 X K

| Autvecs [ C1cresmrivarTnehmaie
Fokdars
& pamen
- -_;jN:.-Do-cu.-ﬂlh-'
3 i My Comnanter
= v ol ik f125)
B I3 dbap
1) o Rt
%) Demmmerand Sattings
B 1 BRCAR
3 Grabber
B ) GreatfinerTach
= ) Matric

Create a shortcut

x |

.HﬂTl"'

el T

e

) Cvibrer VT

AHEALERS

-

" hostmatrix. i
Matris iy, e

__.Hdrl-l-l._'-'-'_.‘-]rl:.a-e
T st i
2] watchas ar

Drag this shortcut onto the desktop.

Rename the shortcut and assign a driver number to it as a command line parameter

2=

Eanaral < Shocu | Secuy |
ﬂ HLZY_FiovR
Tmgmi s oz whicmn
T wpmt le=oshore EFCAPY
Taiget: [CAERCAPTHLS RAzften ]
¥ P erpsate memonopesr T Aunardfmn i
Stal r jE‘.EFU.H
Shescul by [Neea
Fousrc | Mimal o |
Conment: ]

FidTasget | Dungslom |

=]

Crd | sy |

Now thisicon can be clicked and the program will start and open driver number 1

everytime.
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Once the program is started successfully, the main window will appear. The Parameters
are at the top of the test application GUI.

_ Control Areafor Image Control Area
Information setting frame for setting image view Memory and PLD
Area parameters parameters register view area

Status Area

Image View Areafromlive
captured Hotlink |1 Video
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4.1.1 Receiver Application Parameter Setup

4.1.1.1 Image Control Parameters Area:

Image Control

1. PixeldLing(Columns). The value entered is based on the size of theimage that is
received. This number should match the Transmitter’s value in pixels.

2. Lines(Rows). The value entered is based on the size of the image that isreceived. This
number should match the Transmitter’s value.

3. Bytes/Pixel. Thisnumber isthe number of bytes per pixel. Thisis based on the image
information and for most camerasit is 2 bytes per pixel. Even if the cameraisa 14 bit per
pixel type camera, this value will be 2 because the image actually uses 2 bytesto send the
14 bits of image data with the other 2 bits reserved or unused. If the 2 bytes/pixel option
is selected, the Shift value is used to get the most significant 8 bits of data. For example,
if apixel isrepresented by 12 bits, with the 8 LSB’s in the lower byte, and the 4 MSB’s
inthefirst 4 bits of the upper byte, then the Shift value is set to 4 (shift 4 to the | eft of Bit
8 in the upper byte. For most 14 bit/pixel cameras this value will be 6.

4. Header Size. This number isthe header size if the image has one. Basically the image
shown in the GUI will start at this byte address offset. Typically thisvalueisO.

5. 2to 1. Check this box to reduce the displayed test pattern in the Receiver application by
50%.

6. 2X. Check thisbox to increase the displayed test pattern in the Receiver application by
100%.

7. Byte Swap controls the order of the bytes received in each LWORD (32bit) value stored
in memory. This can adjust to the various Hotlink outputs. The unaltered order is bytes
ABCD. The swaps can be programmed to BADC, CDAB and DCBA.

8. Set Frame Size. After all the values and setting have been selected, click on this button to
accept the changes.
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4.1.1.2 Control Parameters Area:

= Control

Start By

Hatlink

ort ——

R cer O

SOF Trigaer Value

|dle Trigger Count

55536 bytes

1. HotLink Port. This selects whether the Upper or Lower physical port is receiving the
data. This should be set to lower for BNC connectors and Upper for SMA and FCN

connectors on the PCI card. The PMC card will also use a setting of upper.

2. TX Patt On. Thiswill turn on the TX test pattern for use when the receiver is active. A
cable must be attached from the TX to to RX port when thisis used. Thisisused for a
self test. See section in this document called “Self Test Wrap TX to RX Operation”.

3. PLL 2X. Unused, keep unchecked

4. MultiFrame select check box controls the multiframe mode of the card. This allows the

receiver to capture more than 1 frame before an interrupt isfired.

5. Threshold Size. Thisis an advanced feature and this value should remain set to 1. It can
be set to higher valesto fill more memory before an interrupt isfired, or thisis the frame

count when the multiframe checkbox above is set.

6. Idle Trigger Count. If the Transmitter’s SOF is off then this number should match the
Transmitter’s value. The card will trigger an End of Frame/Start of Frame based on this
number. For example, in an application where there is no SOF character sent, and 16
bytes of interline nulls are sent, and there are 10,000 idles between frames, then the Idle
Trigger Count would be set greater than 16 and less than 10,000 — 1000 for instance.

7. SOF(Start of Frame) Trigger Value. This definesthe Trigger for the frame. This must

match the setting in the Transmitter Application.

8. Statusindicators show the running status of the receiver and if frames are detected.

9. Start/Stop button control the receiver flow.
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4.1.2 Start Receiving Data

Click on the Start Recv button.

= HL2¥_RcvR Test Program ¥2.6 Driver 0 Gravity 64 bit

AP Wer PLD Wer Cantral

Start Bow

R zver OFf
lm G U””r Hatlink, Port—

S0OF Trigger Value

|dle Trigger Count

pong |H Save | P e ;

The Start Rev button will change to Stop. The green box with “Rcvr On” next to it will
appear to show the receiver is running.

Control

m
Revr On .
Hatlirk, Port— :

g Upp SOF Trigger Walue

i@ Lower

There will be ayellow RX LIVE box appear if images are being detected and captured. If
this Y ellow indicator does not show, then the image trigger such as Start of Frame (SOF)
is not being detected or the transmitter is not correctly hooked up to the card.
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Example image captured below

HLZY_Bovl Test Progrem Y5 Drever B Grasity 65 bt
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4.1.2.1 Information and Status Areas

ver Feq PLD Ver

Int Count
: —
m FPS -[] b, . 6
3 [nterrupts

|

W Save 5

1. PLD version and the API version. It should match the same versions that were ordered or
specified. Thisis useful information which can also be used to verify any firmware or
software upgrades. Always have these values available when contacting Technical
Support. Also shown isthe detected Hotlink Freq link rate in Mhz

2. Interrupt Count and reset button. This number is the interrupt count. When receiving live
data, it will be incrementing at the video frame rate. It can bereset to O at any time by
clicking on the “R” button to the right of the count.

3. Statistic information on this area consists of three values.
First isthe frame rate in FPS (Frames per Second)
Second isthe DMA transfer rate in Mbytes/Sec
Third is the image update rate in mS. This is dependant on the PC’s hardware and
Graphics card is shown to show if a higher performance graphics card is heeded in the
PC. Fast cards will typically read about 1 or 2 mS.

4. The check boxes enable the update of the GUI upon an interrupt from that area of
memory. Incoming frames are written alternatively to the Ping and Pong memory
buffers, whenever either buffer completes the reception of aframe, an interrupt will be
generated if the corresponding box is checked and the image update in the GUI.

5. The “Getlmage” button can be used to manually get an image buffer from the card when
the card is not running. The receiver must be stopped to use this and if the “Save” check
box is checked then the image will be stored as raw datato afile called either
“PING.VID” or “PONG.VID” depending on the buffer indicator.

6. Thisisthe buffer indicator and shows where the last frame came from when the interrupt
occurred.
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4.1.3 Advanced Features

CAUTION: Thisisfor experience users only, changing values in the regigers or memory
will affect to operation of the HL2V card.

If thereis aparticular Byte Address desired, enter alocation in the Start Addr (Hex) box.
Click the “V” button and the Byte Address and Pixel Value will be shown.

00000000 FFFFFFFF Y
00000004 FFFFFFEF M

00000008 FFFFFFFFE
0000000C FFFFEFFEFE
00000010 FFFFFFFF
00000014 FFFFFFFF
00000018 FFFFFFFFE

FLD Reo: BENE: IElz:

To find out specific pixel information at particular location, click the Stop button.

Click the mouse over alocation on the captured image and this will show the pixel data
for that location. The first column is the Byte Address and the second column is the Pixel
Value for that Byte Address. Several locations are shown.

HLT8_Fred Toil Progeam G2k Drivr 8 Grasiy 4 bt

Byte address of memory
and datavalue
All valuesin HEX

000121 4 EIEE a0
0001214c 0000007F P
0001214p 0000007F
0001214E 0000007F
0001214F 0000007F
00012150 0000007F
: 00012151 0000007F
h'\"e?é‘ﬁgv'v'g';?fd 00012152 0000007F

values FLD Regs
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PLD registers can be viewed and changed also by clicking on the “PLD” button.

After PLD register view is on another option is to view the byte counts for the received
frames. Thisis aways a good idea because it should be stable in count and reflects the
actual bytes received for an image and stored to memory

Start Addr [Hex) lﬂ

00000000 FFFFFFFF N
00000004 FFFFFFEF M
00000008 FFFFFFEF

0000000C FFFFFFFF

00000010 FFFFFFEF
00000014 FFFFFFFF
0ne0018 FFFFFFEE

[ SN

Click this button 1ol x|
to show PLD
registers

Update

01FFFF00 00000218 [
01FFFF04 00000002
01FFFF08 01FF7310
01FFFFOC 00000000

Q01FFFF10 02000800
01FFFF14 00010032
01FFFF18 0003E801

Check this check box to
show received frame byte
counts and last 4
LWORDS of image data

00140000: 1310720 & Thisvalueisthe byte
0013FFF0 00AAZADE count for the last received
0013FFF4 00AAZADE frame. This number
0013FFF8 00AAZADE should be stable
0013FFFC Q0AA2ADE

ﬂ Show Counters The&a Val uesare the |aSt
4 LWORDS of data of
the last received frame
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4.1.4 Receiver Parameter File

The HL2V Receiver application will save a parameter file when closed. T his file is
named

HL2V_RCVR.PARAM

Once you get the image of your camera working well in the HL2V Receiver test
application, these parameters will be shown with the values you selected via the
GUI.

This file can be used to copy and paste values into your own C/C++ programs or
the example code supplied. The example code has a section labeled USER
DEFINED AREA.

The file contents are shown below from a typical usage.

/1l Great River Technology, Hotlink Il Video paraneter file
//Critical Revr structure nmenbers, can be pasted into exanple code at
USER DEFI NED AREA

| MAGED. Col s=640;

| MAGED. Rows=512;

| MAGED. RxOpt i ¢_Copper =HL_UPPER;

VI DI NFO. SOFChar =K28_0;

VI DI NFO. Fr ameNul s=1000;

VI DI NFO. PLL2X=0;

// Remai ni ng structure Menebers

VI DI NFO. Thr eshSel ect =0;

VI DI NFO. Fr ameCount =1;

VI DI NFO. Thr eshol d=1;

VI DI NFO. Header Byt es=0;

VI DI NFQO. Byt eSwaps=0;

/1 Typical globals if used

gByt esPi x=4;

/1 This global is not used in exanpl eHL2V code

gShi f t Val =6;
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4.2 HL2V Xmit Test Application for Transmitter Card (Camera
Emulator)

The Transmitter application is atest application that allows the transmitter card to send
Hotlink Il video images. This application is helpful in testing the receiver as a stimulus or
Camera Emulator.

This application aso creates C/C++ code that can be used with the example source code
provided to allow afully working custom application framework to be created.

Starting the Transmitter Application

Go to the start Menu and find Go to the start Menu and find the “GreatRiverTech\M atrix”
program group. Click on the
“Matrix HL2V Rcvr TestApp” item as shown below.

ProdraE N Accessories 3
Skarkup 3
v o : TEmp
<) Documents K Microsaft visual C++6.0 b S
wilir: T3E Design 3uike 10,1 | vuncnws
E;I- Settings 4 .
GreatRiverTech P& Matric v M) Docs
-~ search » Micrasoft Office Tools ’
¥ y Mvinzip
0 Help and Support __|Descriptiu:un: Grabberzk Lite Caor €8

The driver number used for the card will be automatically enumerated from any existing
HL2V Receiver or Transmitter Test Applications running.

Basically thismeansif you have a card installed in the PC and you run this program it
will auto start as Driver number O.

Another exampleisyou have 2 cardsin a PC and you run this program, the first time it
will start Driver O, then the next time it will start Driver 1 automatically.

A way to force the driver number isvia acommand line parameter. If you make a
shortcut to this program and assign a command line parameter for your desired card
number, thiswill be the driver number that is started every time. To do thisbasically just
create a shortcut to this program and enter acommand line parameter as your desired
driver number.

For a detailed example on how to create an shortcut icon with a command line parameter,
see the section of this document titled “HL2V RcvR Test Application for Receiver Card”.
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Once the program is started successfully, the main window will come up as shown below

Transmit Frame Description
Areafor setting image
parameters

/

i HL2Y¥_Xmit Test Program ¥1.8 Driver 1 Gravity 64 bit

=10l x|

‘ Tranzmit Frame Dezscription

Pixelziline
[Col=)

Lings
[Rowys]

|512

[

—Control———— Image Dptions —Data Pattern
PLD Regs | ] ik O Bytes/Pix & Vertical Bars
#1 2 4| Hoizontal Bars
Hotlink Part IB_ Shit " Bitmap
AP Wer & Lawer Diata Sournce
330 & Upper Byhe Swaps " PING
Mone [~  PONG
PLD Ver # Frames I'I ID )
1874 me Hzade' il Load Data |
* [~ Enable Scral [ Auto I ‘

Information Control Areafor Image Options Data Pattern Areafor

Area

setting the image
data to be loaded
to the card

MATRIX HL2V USER MANUAL

Areafor setting
the image datato
be loaded to the
card

Page 30 of 39

setting the image data
to be loaded to the card

Rev A 5/11/2009



Great River Technology Inc.

4.2.1 Transmitter Application Parameter Setup

4.2.1.1 Information Area

PLD version and the API version. It should match the same versions that were
ordered or specified. Thisis useful information which can also be used to verify any
firmware or software upgrades. Always have these values available when contacting
Technical Support.

FLD Regs |

&P Wer

|4.31

PLD “er

I‘I B7A
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4.2.1.2 Transmit Frame Description Area:

o
T

Finsiei e
0L =3

7 779

1. SOF(Start Of Frame) I -
Specifies the Start of Frame Character for Transmit mode.
For Receive mode this defines the Trigger for the frame and must be st.

oL
2. SOL (Start Of Line) | i 5‘
Specifies the Start of Line Character for Transmit mode.
Unused for Receive mode.

3. EOF(End Of Frame) E

Specifies the End of Frame Character for Transmit mode.
Unused for Receive mode.

MATRIX HL2V USER MANUAL Page 32 of 39 Rev A 5/11/2009



Great River Technology Inc.

EL

4. EOL(End Of Line)
Specifies the End of Line Character for Transmit mode.
Unused for Receive mode.

Options for the above are:
K28.0, K28.1, K28.2, K28.3, K28.4, K28.6, K28.7, K23.7, K27.7, K29.7, K30.7 or OFF.

E0L

5. EOL Nuls =
Specifies the number of end of line Nuls (K28.5), 6 — FFFFH or 6 — 65,535.
Unused for Receive mode.

6. EOF Nuls

Specifies the number of end of frame Nuls (K28.5), 6 — FFFFFFH or 6 — 16,777,215.
Used for Transmit operation or for receiver thisisthe number of continuous K28.5 Idles
required in arow to trigger an internal End of Frame EOF (Not supported in all F/W
loads).

Ures

= ity
==

ProsisiLine
7,8 B 90
Pixels/Ling(Columns) and Lines(Rows) are determined by the size of the test pattern to

be displayed.
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4.2.1.3 Image Options Area

— Image Optionz
) Butez/Pix
P 1 2z a

IE_Shift

2 > Byte Swaps
Mone ——
Header Size [bytesz]

3 > ID

1. Byteg/Pixel. Thisnumber isthe number of bytes per pixel. Thisis based on the image
information and for most camerasit is 2 bytes per pixel. Even if the cameraisa 14 bit per
pixel type camera, this value will be 2 because the image actually uses 2 bytesto send the
14 bits of image data with the other 2 bits reserved or unused. If the 2 bytes/pixel option
is selected, the Shift value is used to get the most significant 8 bits of data. For example,
if apixel isrepresented by 12 bits, with the 8 LSB’s in the lower byte, and the 4 MSB’s
in the first 4 bits of the upper byte, then the Shift valueis set to 4 (shift 4 to the left of Bit
8 in the upper byte. For most 14 bit/pixel cameras this value will be 6.

2. Byte Swap controls the order of the bytes received in each LWORD (32bit) value stored
in memory. This can adjust to the various Hotlink outputs. The unaltered order is bytes
ABCD. The swaps can be programmed to BADC, CDAB and DCBA

3. Header Size. This number is the header size if the image has one. Basically the image
shown in the GUI will start at this byte address offset. Typically thisvalueisO.
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4.2.1.4 Data Pattern Areas:

—[rata Pattern
% Vertical Bars
€ Horzontal Bars

" Eitmap
|' Data Source—

+ PING
" PONG

Load [Mata

3 >

1. Sdect Vertical Bars, Horizontal Bars or Bitmap. If Vertical Bars or Horizontal Barsis
selected, clicking on Load Data button will load the pattern. If Bitmap is selected,
clicking on Load Data button will open awindow in which to select a bitmap file. Select
the file and click OK and the pattern will be loaded.

2. Data Source is the destination where the image pattern will be loaded. Select either Ping
or Pong memory buffer.

3. The“Load Data” Button must be clicked to load the selected image into the card
memory. This can only be done when the transmitter is off.
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4.2.1.5 Control Parameters Area

— Cantral
Hatlink, Part
! > = [Lower
= [pper

2 > B Frames |1 IEI ¢ ©
3 FLL 2=

,,; Enable Scroll |7 Auta | [€——— 5
. /

1. HotLink Port. This selects whether the Upper or Lower physical port is receiving the
data. This should be set to lower for BNC connectors and Upper for SMA and FCN
connectors on the PCI card. The PMC card will also use a setting of upper.

2. Number of Frames. Thisis an advanced feature, but allows multiple frames of datato be
loaded into the frame buffers. This count istypically 1

3. PLL 2X. Controls the Hotlink SPDSEL pin for the PLL .Disabled = <400Mbits/sec and
Enabled = >800Mbits/sec. Note : For data rates 400 — 800 Mbits/sec the card must be
hardware configured. Thisistypically unchecked

4. Enable Scroll alows asimulated motion on the transmitted frame. When thisis selected a
horizontal scrolling line will appear on the transmitted image.

5. Auto Ping/Pong buffer swap allows the Transmitter to swap from Ping frame to Pong
frame alternately. Thisis helpful to send 2 different images continuously. Also simulates
motion

6. Interrupt Count shows the current interrupt count when the Auto mode is selected.

7. Transmit On Indicator will show Green in color when the transmitter is On.

8. Start/Stop Transmitter button will control the transmitters flow

MATRIX HL2V USER MANUAL Page 36 of 39 Rev A 5/11/2009



Great River Technology Inc.

4.2.2 Start Transmitting Data

After the above parameters are set up, click on the Start Xmit button.

— Contral
it CHf
Start it
— Haotlink Paort
£ | awer
= |lpper
# Frames I‘l IU'
[ PLL 2%
I EnableScrol [~ Auto |

The button will change to Stop and the transmitter will be running.

- HL2¥_Xmit Test Program ¥1.83 Driver 1 Gravity 64 bit

=10l x|

Transmit Frame Description

PixelsiLing
(Cols)

— Control

mage Options

L» Transmitter is running

If Auto is checked then
the interrupt counter will
be counting

FLD Regs | wmit O || - Butes/Pis—————— el B ars
Stop - ! =z i Horeontal Bars
— Hatlink Part IB_ SM € Bitmap
AP Ver | ower Data Source—
IF e & Swaps f* PIMNG
" PONG
PLD Wer # Frames I‘l IEI )
T ™ PLL 22 Header Size [bytes] LondDats
[ EnableScroll [~ Auto 0
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4.2.3 Advanced Features

CAUTION: Thisisfor experience users only, changing values in the registers or memory
will affect to operation of the HL2V card.

PLD registers can be viewed and changed also by clicking on the “PLD” button.

HL2Y_Xmit Test Program ¥1.8 Driver 1 Gravity 64 hit

=10l %]

S0L

Transmit Frame Description

Pixelz/line
[Calz)

Lines
[Riowwes)

512

v

Q1FFFFO0
01FFFF04
O01FFFFO8
Q1FFFFOC
O1FFFF10
Q01FFFF14
01FFFF18
Q1FFFFB0O
01FFFFB4

00000214 =
00000002
OFFF7310
00000000
02000500
00010040
03004000
16782110
00000000

Headg Update I Cloze

S\

\

Click this button
to show PLD
registers
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PLD Regs | _ it DI ||~ Bytes/Pix & Yertical Bars viewpor
Start mit ‘@ w2 4 " Horizontal Bars
Htlink Part IE_ Shift £ Bitmap
AP Ver = Lawer Data Source
: . Byte Swaps = PING
" PONG
FLD Yer # Frames |1 ID _ —
T PLL 2 Header Size [bytes) Inad Dot |
Enable Scroll [T aute IlJ
\
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4.2.4 Transmitter Parameter File

The HL2V Transmitter application will save a parameter file when closed. This

file is named

HL2V_XMIT.PARAM

This file can be used to copy and paste values into your own C/C++ programs or

the example code supplied.

The file contents are shown below from a typical usage.

/|l Great River Technology, Hotlink Il Video paraneter file
/I Xmt structure nenbers, can be pasted into exanple code
| MAGED. Col s=640;

| MAGED. Rows=512;

VI DI NFO. Byt esPer Li ne=1280;

VI DI NFO. Li nesPer Frame=512;

| MAGED. RxOpt i ¢c_Copper =HL_UPPER;

VI DI NFO. SOFChar =K28_0;

VI DI NFO. SOLChar =NOTUSED,;

VI DI NFO. EOFChar =NOTUSED,;

VI DI NFO. EOLChar =NOTUSED;

VI DI NFO. Fr ameNul s=200000;

VI DI NFO. Li neNul s=64;

VI DI NFO. PLL2X=0;

VI DI NFO. Thr eshSel ect =0;

VI DI NFO. Fr aneCount =1;

VI DI NFO. Thr eshol d=0;

VI DI NFO. Header Byt es=0;

VI DI NFQO. Byt eSwaps=0;

/1 Typical globals if used

gByt esPi x=2;

/1 This global is not used in exanpl eHL2V code
gShi f t Val =6;

END OF DOCUMENT

MATRIX HL2V USER MANUAL Page 39 of 39

Rev A 5/11/2009



