Angelo

Multiple Channels Real-Time Video
Frame Grabber Series

User's Manual

@

Recycled Paper






@Copyright 2003 ADLINK Technology Inc
All Rights Reserved.
Manual Rev 1.00: March 31, 2003

Part No: Part No: 50-12419-001

The information in this document is subject to change without prior notice in
order to improve reliability, design and function and does not represent a
commitment on the part of the manufacturer.

In no eventwill the manufacturer be liable for direct, indirect, special, i ncidental,
or consequential damages arising out of the use or inability to use the product
or documentation, even if advised of the possibility of such damages.

This document contains proprietary information protected by copyright. All
rights are reserved. No part of this manual may be reproduced by any
mechanical, electronic, or other means in any form without prior written
permission of the manufacturer.

Trademarks

Angelo® is a registered trademark of ADLINK Technology Inc.
Microsoft®, Windows NT®, Windows 98®, Windows 2000®, Windows XP ® are
registered trademarks of Microsoft Corporation. Borland C++ Builder®is a
registered trademark of Borland International, Inc.

Other product names mentioned herein are used for identification purposes
only and may be trademarks and/or registered trademarks of their respective
companies.




Getting service from ADLINK

Customer Satisfaction is the most important priority for ADLINK Tech Inc. If
you need any help or service, please contact us.

ADLINK Technology Inc.

. http:/mww.adlink.com.tw
Web Site httrp)://vwvw.adlinktechnology.com
Sales & Service |service@adlink.com.tw
NuDAQ nudaq@adlink.com.tw
. NuDAM nudam@adlink.com.tw
Technical - -
Support NulPC nuipc@adlink.com.tw
NuPRO nupro@adlink.com.tw
Software sw@adlink.com.tw
TEL +886-2-82265877 FAX |+886-2-82265717
Address 9F, No. 166, Jian Yi Road, Chungho City, Taipei, 235 Taiwan.

Please email or FAX us of your detailed information for a prompt, satisfactory
and constant service.

Detailed Company Information

Company/Organization
Contact Person
E- mail Address
Address
Country
TEL FAX
Web Site
Questions
Product Model
OsS:
Computer Brand:
M/B: CPU:
Environment to Use Chipset: BIOS:
Video Card:
Network Interface Card:
Other:
Detail Description
Suggestions for ADLINK




Table of Contents

N oo [0 To3 (7o ] o PRSI
11 FRALUIES ..ot ettt s nreenns
1.1.1 Image Acquisition
L1.1.2 1O LINES.uiiciceceeee ettt st sttt ne e
0 RS T VY= (o3 o (o o T 1141 CO PSR

1.1.4 Supported software

1.2 APPLICALIONS ..ot
Hardware REfEIENCE ..o 4
2.1 RTV SEHES .ottt sttt sttt st sttt st b et sbeneas 4
2.1.1 RTV24 SPeCifiCation.......cccceveeivieiieiecisieeseseeese e 4
2.2 CRTV SEIIES ..ttt saenens 9
2.2.1 CRTV24 SPECIfiCAtiON.....ccoieeriieeerieeeee et 9
2.2.2 CRTVA44 SPECIfiCALION......ccerereeeeeerieeri e 11
23 PMC-RTV series
2.3.1 PMC-RTV21 SPECIfiCatioN.....c.ccrrvereirerreiieririeeseseseieesesieeeens 16
2.3.2 PMC-RTV21G SpecCification ........cccceeererenieienenrieneesesesiesieiens 18
INSTAAtioN GUIAE ..c.cocviiiciciirccce e
3.1  Hardware Installation....
3.1l RTV SEIES .ttt
3.1.2 CRTV SEIES....eciiiee ettt
3.1.3 PMC-RTV SEIIES ...coevevirrireeitirisesisisesesssesessss s 22
VIEWCTEAOT ULHITY ..oviveeeeiieicecereeeese s 23
R © V= V= SR PSR 23
4.2  Component deSCrIPION ......ccoovvreerireeerre et 24
4.3 Operation thEOIY ... 25
4.3.1 CONtINUOUS GFab.......ceirerrereireriereinesieeeres e 25
4.3.2 Video image configuration............cccooereeneneneneieneneneneeseenes 25
4.3.3 Video adjuSIMENTS......cccovveiriiecieieeee e 26
4.3.4 Save iMage file.....ocie s 26
4.3.5 Special image effeCt ... 27
A.3.8 TOOIS .ottt 27

Table of Content - i



FUNCLION LIDFAIY it 28

5.1 LISt Of FUNCLONS ....covirireiirirsssssssrss s 28
5.2 C/C++ Programming LiDrary.......cinnccncesesecesee 29
5.3  System Function

5.4  Configuration FUNCLON........cceirnireerreeecre e
5.5  Image Grabbing FUNCLION........ccoeciiiiici e

5.6 GPIO & EEPROM Function....
5.7 Callback & Thread Function
5.8  WatCh DOQ TIMEN ....c.ciciiiieieieecie sttt
5.9  Software Trigger
5.10  Frame BUFFEI...cceiieeeceeeceeeeteeete ettt ettt re e sne e ens

Appendix A: Architecture Example....
APPENAIX B: GIOSSANY......cviuieiieeiiirieieeseseee sttt

WaArTANTY POLICY .ottt 61

ii - Table of Content



Introduction

Angelo is a series acquisition board designed without compromise for security
and video surveillance applications. It constitutes an ideal device for PC based
multiple -channel digital video recorder.

This 32-bit/64bit, 33MHz/66MHz in PCI/cPCI/PMC bus frame grabber
captures simultaneously four video analog streams in real time. It accepts
standard composite color (PAL, NTSC) or monochrome video formats (CCIR,
EIA).

The resolution is programmable including the square-pixel resolution (640 x
480 or 768 x 576) and the broadcast resolution. Before images are transferred
into the PC’ s memory, the image can be scaled down using selectable ratios.

Arbitrary cropping to a region of interest is possible. The RTV series generates
bitmaps in all popular color formats such as RGB, YUV, planar or packed.

System integrators will benefit from a watchdog timer for fault-tolerant
applications and from easy-to-use standard connectors.
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1.1 Features

1.1.1 Image Acquisition
Acquisition speed

NTSC 1 Camera 2 Cameras 3 Cameras ‘ 4 Cameras | 8 Cameras
Fields 60 120 180 240 240
Frames 30 60 90 120 120
PAL 1 Camera 2 Cameras 3 Cameras | 4 Cameras 8 Cameras
Fields 50 100 150 200 200
Frames 25 50 75 100 100

Note: The PMC-RTV21 is capable of only up to 30 frames (60 fields) in total
acquisition speed.

Color Image: The Color video format is compatible with the following
composite video input formats: NTSC-M, NTSC-Japan, PCL-B, PAL-D, PAL-G,
PAL-H, PAL-I, PAM-M, PAL-N and SECAM

Monochrome Image: The monochrome video acquisition is compatible with
CCIR and EIA (RS-170)

Optional scaling: Optional scaling of acquired image or portions of an image.
Acquisition of a programmable area of interest.
Scaling of the image (down to 1:16).

Adjustment of hue (for NTSC signals), contrast (0 to 200%), brightness
and saturation (0 to 200% for U and V signals).

Automatic chrominance gain control.

1.1.2 1/OLines

The Angelo series are fitted with TTL compatible 1/O lines protected against
overloads and electrostatic discharges. Every line may be configured as an

input or output. They can be used to trigger the acquisition or report alarms
signal.
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1.1.3 Watchdog Timer

A hardware watchdog is available on the RTV24. The watchdog is able to
monitor the PC’ s application operation and will automatically reset the PC after
a programmable inactivity time-out. This ensures reliable operation of remote
systems.

1.1.4 Supported software

WDM driver - The drivers support VC++/VB/C++ Builder/Delphi programming
under Windows NT/98/2000/XP platform with DLL.

ViewCreator — The package will assist in initial test and functional evaluation.

1.2 Applications

PC Based Surveillance System
Digital Video Recorder (DVR)
Factory Monitoring System
Machine Vision Inspection System
Scientific Research Instrumentation

Medical Research Instrumentation
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2

Hardware Reference

2.1 RTV series

2.1.1 RTV24 Specification

Video Input
Four composite video color digitizers.
Video input interface: Four composite BNC connectors.
Co-axial cable suggested.

Channel Extension
Up to 16 channels extension
Channel extend interface

v' 10-pin ribbon cable to on-board 10-pin header connector for channel
extension, each header can extend to 4 channels for video inputs.

v Three 10-pin header connectors on-board.

4 - Hardware Reference



General Purpose I/O Lines

The I/O lines are TTL compatible and support 4 inputs, 4 outputs and 4
soft trigger lines.

GPIO interface
v" Two 10-pin header connectors on-board.

v" The I/O lines are internally pulled up. They have the following
characteristics:

Voltage MIN MAX
Input high voltage (51 A) 2.0V | 5.25V
Input low voltage (-5 A) 0.0V | 0.80V
Output high voltage (-1.0mA) 5.0v -
Output low voltage (100.0mA) - 0.5V

Watch Dog Timer

For monitoring the PC’ s application operation and will reset the PC after a
programmable inactivity time-out.

Interface: 2-pin header
4-channel software trigger output
4 channels programmable trigger’ s scale, scale from 60uS ~ 16mS

—— 60uS ~16mS ——

Trigger Signal———

User EEPROM
Support 1K bit EEPROM for user defined purposes

Form Factor

32bit/ 33/66MHz PCI bus half size board.
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2.1.1.1 RTV24 PCB Outline Drawing

CHO
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CH2

CH3

Audio

2.1.1.2 Connectors & Pin Definitions

2
@ CN2 CN3 CN5

]

: g
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192161

PCI Bridge

Video Inputs
Connector Definition
0 Video IN —CH 0
co Video IN — CH 1
0 Video IN — CH 2
0 Video IN — CH 3

JP1ER]
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Channel Extension Video Input (CN2)
I
o0 000 0Oz

od 0O 0 0O 02

PIN NO. Function PIN NO. Function
1 GND 2 CH4 video in
3 CH?5 video in 4 GND
5 GND 6 CH®6 video in
7 CH7 video in 8 GND
9 GND 10 GND
Channel Extension Video Input (CN3)
|
°0 00 0O 0O
o0 O 00 02
PIN NO. Function PIN NO. Function
1 GND 2 CHB8 video in
3 CH9 video in 4 GND
5 GND 6 CH10 video in
7 CH11 video in 8 GND
9 GND 10 GND
Channel Extension Video Input (CN5)
|
°0 00 0O 0O
g oo o 02
PIN NO. Function PIN NO. Function
1 GND 2 CH12 video in
3 CH13 video in 4 GND
5 GND 6 CH14 video in
7 CH15 video in 8 GND
9 GND 10 GND
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GPIO (CN8)
-

o0 OO 0O Ox
od 0O 0 0O 02

PIN NO. Function PIN NO. Function
1 INO (External interrupt) 2 GND
3 OuTOo 4 Software Trigger O
5 IN1 (External interrupt) 6 Software Trigger 1
7 OUT1 8 +5V
9 GND 10 --
GPIO (CN9)
|
°0 00 0O 0O

0 0O 0O 0O 02

PIN NO. Function PIN NO. Function
1 IN2 (External interrupt) 2 GND
3 OouT2 4 Software Trigger 2
5 IN3 (External interrupt) 6 Software Trigger 3
7 OuT3 8 +5V
9 GND 10 --

Watchdog Timer Reset

2 1 PIN NO. Function
O [ I 1 System reset
JP1 2 GND
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2.2 cRTV series

2.2.1 cRTV24 Specification

Video Input
Four composite video color digitizers.
Video input interface: Four composite BNC connectors.
LED for channel status report.
Coaxial cable suggested.

Channel Extension
Up to 8 channels extension
Channel extend interface

v" 10-pin ribbon cable to on-board 10-pin header connector for channel
extension, each header can extend to 4 channels for video inputs.

User EEPROM
Support 1K bit EEPROM for user defined purposes
Form Factor

32/64bit/ 33/66MHz, 3U Compact PCI board.
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2.2.1.1 cRTV24 PCB Outline Drawing
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2.2.1.2 Connectors & Pin Definition

Video Inputs

Connector

Definition

CHO (Channel 0 BNC)

CHO (Status LED)

CH1 (Channel 1 BNC)

CH1 (Status LED)

CH2 (Channel 2 BNC)

CH2 (Status LED)

CH3 (Channel 3 BNC)

@100 O

CH3 (Status LED)
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Channel Extension Video Input (CN8)
||

o0 OO0 0O 0O

od 0O 0 0 02

PIN NO. Function PIN NO. Function
1 GND 2 CH4 video in
3 CH5 video in 4 GND
5 GND 6 CH6 video in
7 CH7 video in 8 GND
9 GND 10 GND

2.2.2 cRTV44 Specification

Video Input

Four composite video color digitizers.

Video input interface: Four composite BNC connectors.

LED

for channel status report.

Coaxial cable suggested.

General

Purpose I/O Lines

The /O lines are TTL compatible and support 4 input, 4 output and 4 soft

trigg

er lines.

GPIO interface

v" Two 10-pin header connectors on-board.

v The /O lines are internally pulled up. They have the following

characteristics:

Voltage MIN MAX

Input high voltage (20i A) 2.0V | 5.25V

Input low voltage (-0.2mA) 0.0v | 0.80V
Output high voltage (-1.0mA) 5.0v -

Output low voltage (100.0mA) - 0.5V
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Channel Extension
Up to 8 channels extension
Channel extend interface

v" 10-pin ribbon cable to on-board 10-pin header connector for channel
extension, each header can extend to 4 channels for video inputs.

User EEPROM
Support 1K bit EEPROM for user defined purposes

Form Factor

32/64bit/ 33/66MHz, 6U Compact PCI board.

12 - Hardware Reference



2.2.2.1 cRTV44 PCB Outline Drawing
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2.2.2.2 Connectors & Pin Definition

Video Input

Connector Definition

CHO (Channel 0 BNC)

CHO (Status LED)

CH1 (Channel 1 BNC)

CH1 (Status LED)

CH2 (Channel 2 BNC)

CH2 (Status LED)

CH3 (Channel 3 BNC)

CH3 (Status LED)

Channel Extension Video Input (CN8)

o0 OO O 0Ox
od 0O 0 0O 02

PIN NO. Function PIN NO. Function
1 GND 2 CH4 video in
3 CHS5 video in 4 GND
5 GND 6 CH6 video in
7 CH7 video in 8 GND
9 GND 10 GND
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GPIOO

PIN INO and OUTO is used by channel 0

PIN IN1 and OUT1 is used by channel 1

1 a
[ I B I O )
9 "'-.l‘ I ENN] .' Q
-] ]
PIN NO. Function PIN NO. [ Function
1 INO (External interrupt) 6 GND
2 OouTo 7 GND
3 IN1 (External interrupt) 8 GND
4 OouT1 9 +5V
5 GND
GPIO1
PIN IN2 OUT2 is for channel 2
PIN IN3 OUT3is for channel 3
1 k]
[ 3 B N N
O II'H\ I E RN .' O
-] ]
PIN NO. Function PIN NO. | Function
1 IN2 (External interrupt) 6 GND
2 OouT2 7 GND
3 IN3 (External interrupt) 8 GND
4 OouT3 9 +5V
5 GND
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2.3 PMC-RTV series

2.3.1 PMC-RTV21 Specification
Video Input
Four composite video color digitizers.
Video input interface: DB-9 female connectors.
Coaxial cable suggested.
General Purpose /O Lines

The 1/O lines are TTL compatible and support 1 input and 1 output.
GPIO interface
v" One DB-9 male connector

v' The I/O lines are internally pulled up. They have the following
characteristics:

Voltage MIN MAX
Input high voltage (20i A) 2.0V | 5.25V
Input low voltage (-0.2mA) 0.0v | 0.80V
Output high voltage (-1.0mA) 5.0v -
Output low voltage (100.0mA) - 0.5V

User EEPROM
Support 1K bit EEPROM for user defined purposes
Form Factor

32bit/33MHz PMC socket board.

16 - Hardware Reference



2.3.1.1 Connectors & Pin Definition

Video Input & GPIO

Video input GPIO
-] 9 9 6
& B @
0 o[1° O
1 5 5 1
Video input
" 5 1
& & & @ &
O O
L 9 B
PIN NO. Function PIN NO. Function
1 GND 6 CHO video in
2 CH1 video in 7 GND
3 GND 8 CH2 video in
4 CH3 video in 9 GND
5 NC
GPIO
1 5
oo
& 9
PIN NO. Function PIN NO. Function
1 INO (External interrupt) 6 GND
2 OuTOo 7 GND
3 -- 8 GND
4 -- 9 +5V
5 GND
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2.3.2 PMC-RTV21G Specification

Video Input
Four composite video color digitizers.
Video input interface: 10-pin header connectors.
Coaxial cable suggested.

General Purpose I/O Lines
The 1/O lines are TTL compatible and support 1 input and 1 output.
GPIO interface
v" One 10-pin header connector.

v' The I/O lines are internally pulled up. They have the following

characteristics:
Voltage MIN MAX
Input high voltage (20i A) 2.0V | 5.25V

Input low voltage (-0.2mA) 0.0v | 0.80V
Output high voltage (-1.0mA) 5.0v -
Output low voltage (100.0mA) - 0.5v

User EEPROM

Support 1K bit EEPROM for user defined purposes

Form Factor

32bit/33MHz PMC socket board.
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2.3.2.1 Connectors & Pin Definition

Video Input

o0 OO O 0Ox
od 0O 0 0O 02

PIN NO. Function PIN NO. Function
1 GND 2 CHO video in
3 CH1video in 4 GND
5 GND 6 CH2video in
7 CH3video in 8 GND
9 GND 10 GND
GPIO
|
o0 OO 0O 0Ox
od 0O 0 0 02
PIN NO. Function PIN NO. Function
1 INO External interrupt) 2 GND
3 OuTOo 4 NC
5 NC 6 GND
7 NC 8 +5V
9 GND 10 NC
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Installation Guide

31 Hardware Installation

3.1.1 RTV series
Use the following steps to install the RTV series board on the PCI bus

1. Remove the cover from your computer using the instructions from your
computer manual

2. Checkthatyou have an empty PCI (32-bit) slot that can accommodate the
board. If you do not have an empty slot, remove a PCI board from your
computer to make room for your RTV24 board and take note of the slot
number you choose.

3. [Ifpresent, remove the blank metal plate located at the back of the selected
slot. Keep the removed screw; you will need it to fasten the RTV24 board
after installation.

4. Carefully position the RTV24 in the selected PCI slot as illustrated below.
If you are using a tower computer, orient the board to suit the board slots
in your computer.

SCREW
S

32-BIT PCI BOARD SLOT
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Once perfectly aligned with an empty slot, press the board firmly but
carefully into the connector.

Anchor the board by replacing the screw that you removed.

Connect your video sources for image acquisition tests. For details, refer
to the * ViewCreator Utility”.

Turn on your computer. In some cases, when you boot up your computer,
the “ Plug-and-Play” feature of Windows will detect the new PCI card 8
times (4 videos and 4 audios) and you will be asked to assign a driver to it.
For details, see the “Installation Guide”.

3.1.2 cRTV Series

Use the following steps to install the cRTV series board onto the Compact PCI

bus

1. Remove the cover from your computer using the instructions from your
computer manual

2. Check that you have an empty cPCIl (32-bit/64-bit) slot that can
accommodate the board. If you do not have an empty slot, remove a cPCI
board from your computer to make room for your cRTV24 (3U) / cRTV44
(6U) board and take note of the slot number you choose.

3. Ifpresent, remove the blank metal plate located at the front of the selected

slot. Keep the removed screw; you will need it to fasten the cRTV24 (3U) /
cRTV44 (6U) board.

Carefully position the cRTV24 or cRTV44 in the selected cPCI slot as
illustrated below.

32bit 6U cPCI Back Plane

D
N

6U cPCl Board

Figure 1. cRTV24 (3U cPCI) Figure 2. cRTV44 (6U cPCI)
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Carefully slide the cRTV24 (3U)/cRTV44 (6U) along the guide of the
chosen slot to the backplane and push the board firmly but carefully into
the connector and then lock the board in place by pushing the release
lever outwards.

Anchor the board by replacing the screw that you removed.

Connect your video sources for image acquisition tests. For details, refer
to the * ViewCreator Utility” .

Turn on your computer. In some cases, when you boot up your computer,
the “Plug-and-Play” feature of Windows will detect the new PCI card 8
times (4 videos and 4 audios) and you will be asked to assign a drivertoiit.
For details, see the “Installation Guide” .

3.1.3 PMC-RTV Series

The PMCsocket maybe integrated with the cPCI CPU board or is a standalone
system board for an embedded system. Use the following steps to install the
PMC-RTV series board onto the PMC socket.

1.

Remove the cover from your computer using the instructions from your
computer manual

Check that you have an empty PMC (32-bit) socket that can
accommodate the board. If you do not have an empty slot, remove a PMC
board from your computer to make room for your PMC board.

Carefully position PMC-RTV24 onto the PMC socket.

Once perfectly aligned with an empty PMC socket, press the board firmly
but carefully into the connector.

Connect your video sources for image acquisition tests. For details, refer
to the * ViewCreator Utility” .

Turn on your computer. In some cases, when you boot up your computer,
the “Plug-and-Play” feature of Windows will detect the new PCI card 8
times (4 videos and 4 audios) and you will be asked to assign a driverto it.
For details, see the “ Installation Guide” .
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4

ViewCreator Utility

After installing all the hardware, it is necessary to correctly configure the cards
and double check that everything is ok before running an application. This
chapter gives an outline for establishing a Vsion system and manually
exercising the Angelo series cards to verify correct operation. MewCreator
provides a simple yet powerful means to setup, configure, test and debug the
Vision system with the Angelo series card in place.

Note: ViewCreator is available only for Windows 98/NT/2K/XP with screen
resolution of higher than 800x600 and cannot run under DOS.

4.1 Overview

ViewCreator offers the following features and functionality:
32-bit operation under Windows 98/NT/2K/XP
Access and configuration of Angelo series card
Ability to access all video picture adjustments

Ability to save image file into BMP or TIF

Direct access to the general purpose 1/0

FULL, CIF, QCIF Image size, 2x2, 4x4 display

N o g bk~ o NPk

Software trigger ability

Note: ViewCreator is available only for Windows 98/NT/2K/XP with screen
resolution of higher than 800x600 and cannot run under DOS.
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4.2 Componentdescription

M Image Format View Tools Window Help

|=] x|
(2] 2]
E Brichtness ; Contrast ‘ Hue | Border Control
gl = - ¥ Cress Line
- = Panel
— o=l - : =
-1 Local \ y
™ 0
B Port:0)
3t Porti
- Porti2
9 Port:3

20030318 15'12 21

Tree
Browser

Image
View

Tree Browser

The Tree Browser window lists the Angelo series cards and video ports
available at the local computer.

Image View

The Image View window displays the Full, CIF, QCIF size images and some
image effect.

Control Panel

The control panel allows for making video adjustments including brightness,
hue, contrast etc.
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4.3 Operation theory

ViewCreator provides much functionality to access the Angelo series card.
The functions are described below.

4.3.1 Continuous grab

Single channel display

Click the “video port icon” in the Tree Browser window. A\ideo frame will
appear in the Image View window.

2x2 channels

Click the“ Angelo Series card icon” in the Tree Browser window. All video
ports in this card will appear in the Image View window.

All channels
Click the“Local icon” in the Tree Browser window. All video ports in the
system will appear in the Image View window.
4.3.2 Video image configuration
Video format

Click “Format” in the menubar, and select the format of the video camera.
The supported video formats are NTSC, EIA, PAL, and CCIR.

Color format

The color format setting in ViewCreator is always RGB24 and is
unchangeable but the color format of the application can changed.

Video size

Click“View” in the menu bar and select the image size required. The
supported video size listed below:

v" FULL: 640x480 for NTSC, EIA; 768x576 for PAL, CCIR
v CIF: 320x240 for NTSC, EIA; 384x288 for PAL, CCIR
v" QCF: 160x120 for NTSC, EIA; 192x144 for PAL, CCIR
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4.3.3 Video adjustments

Hue
Click and hold down the left mouse button on the “Hue” slider of the
Control Panel and drag thecursor to change the value. Values rangefrom
0~255.

Contrast
Click and hold down the left mouse button on the “ Contrast’ slider of the
Control Panel and drag thecursor to change the value. Values rangefrom
0~255

Brightness

Click and hold down the left mouse button on the “ Brightness” slider of the
Control Panel and drag thecursor to change the value. Values rangefrom
0~255

4.3.4 Save image file

This function can only take affect under single channel display mode.
Selecting the video port in the Tree Browser windowwill cause ViewCreator to
enter into the single channel display mode.

TIF

Click “Image” in the menu bar and select“ Save As” to bring up the Save
As dialog box. Select the file location, TIF file format and enter the file
name, then Click the OK button.

BMP

Click “Image” in the menu bar and select” Save As” to bring up the Save
As dialog box. Select the file location, BMP file format and enter the file
name, then Click the OK button.
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4.3.5 Special image effect

Border

Check the “Border’ check box inthe Control Panel. Ared dash borderline
will appear around the image.

Drag the red line to change the border. Only the image in the border gets
refreshed.

Cross Line

Check the“Cross Line” check box inthe Control Panel. Across line will
appear in the center of the rectangle.

4.3.6 Tools

GPIO & LED

Click“Tool” in the menu bar and select the “GPIO & LED” item to bring up
the GPIO dialog box. Select the port you wish to access, and thenselect
the digital output value. Click the write or read button to write/read to the
digital I/O ports.

LED status is only supported with the cPCI Angelo series card, set the
LED status and check the LED on the Angelo series card.

EEPROM

Click“Tool" inthe menubar andselect the* EEPROM’ itemto bring up the
EEPROM dialog box. Select the card you wish to access and enter the
offset and output values, then click the write button to write the value into
the EEPROM. Enter the offset value and click the read button to read the
value from the EEPROM.

Valid offset values is between 0~127. Valid output value is 0~255. The
value in the EEPROM will not be erased when the system is powered off.

Software trigger

Click“Tool" inthe menubar and select the* Software Trigger’ itemto bring
up the Software Trigger dialog box. Select the card you wish to access,
and then setthe interval of your trigger pulse output. Check the ports you
want to trigger simultaneously, and click the Trigger button.

The pulse output isin a one shotformat and the voltage goes high (from
0V to 5V).
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3}

Function Library

This chapter describes the supporting A.P.1. for the Angelo Series cards. User
can use these functions to develop application programs under Visual C++,
Visual Basic, C++ Builder and Delphi.

51 List of Functions

Category

Section

Function

System Function

5.3

AngeloRTV_Initial (PortNo)

AngeloRTV_Close(PortNo)

AngeloRTV_Software_Reset(PortNo)

Configuration Function

5.4

AngeloRTV_Set_Image_Config(PortNo,Configindex,Value)

AngeloRTV_Get_Image_Config(PortNo,Configindex ,Value )

AngeloRTV_Set_Color_Format(PortNo,ColorFormat)

AngeloRTV_Get_Color_Format(PortNo,ColorFormat)

AngeloRTV_Set_Video_Format(PortNo,Value)

AngeloRTV_Get_Video_Format(PortNo, Value)

Image Grabbing
Function
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AngeloRTV_Capture_Start(PortNo, CaptureNo)

AngeloRTV_Select_Channel (PortNo, Multiplex)

AngeloRTV_Capture_Stop (PortNo)

GPIO & EPROM

5.6

AngeloRTV_Set GPIO_Sts(PortNo, Status)

AngeloRTV_Get_GPIO_Sts(PortNo, Status)

AngeloRTV_Write_ EEPROM(PortNo, Offset, Value)

AngeloRTV_Read_EEPROM(PortNo, Offset, Value)

Callback & Thread

5.7

AngeloRTV_Get_Int_Status(PortNo,IntStatus)

AngeloRTV_Set_Int_Factor(PortNo, IntFactor)

AngeloRTV_Set_Int_Event(PortNo,hEvent)

AngeloRTV_Set_Callback(PortNo, CallBackProc)

Watch Dog Timer

5.8

AngeloRTV_Set_WDT(CardNo, Enable, Interval)

Software Trigger

5.9

AngeloRTV_Trigger_Config(PortNo,Interval)

AngeloRTV_Tigger_Start(CardNo, Multiplex)

Frame Buffer

5.10

AngeloRTV_Copy_frame (PortNo,Dest_Address,Size_Byte)

AngeloRTV_Get_frame(PortNo,Start_Address, Size_Byte)

AngeloRTV_Save_File(PortNo, FileName,FileFormat)
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5.2

C/C++ Programming Library

This section gives details of programming codes. Function prototypes and
common data types are defined in Angelo.h. The Angelo Series library uses

these data types.

We suggest that these data types be used in your

application programs. The following table shows the data types and their

range.
Type Name Description Range
us 8-bit ASCII character 0to 255
116 16-bit signed integer -32768 to 32767
ul6 16-bit unsigned integer 0 to 65535
132 32-bit signed long integer -2147483648 to 2147483647
u32 32-bit unsigned long integer 010 4294967295
Fap  |32-bitsingle-precision -3.402823E38 to 3.402823E38
floating-point
F64 64-bi'§ doublg-precision -1.797683134862315E308 to
floating-point 1.797683134862315E309
Boolean |[Boolean logic value TRUE, FALSE
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5.3 System Function

@ Name

AngeloRTV_lInitial(PortNo) — Initialize the port in Angelo series card.
AngeloRTV_Close(PortNo) — Close the port in Angelo series card.
AngeloRTV_Software_Resef(PortNo) — Reset the port in Angelo series card.

@ Description
AngeloRTV_Initial:

This function is used to initialize the ports of the Angelo Series card. Each application
program must call this function before any other functions can be used. If the initialization
is executed successfully, it returns a value of 0.

Note: There are four ports for the PCI-RTV-24, cPCl- RTV-24, cPCl- RTV-44 series card,
and one port on the PMC-RTV-21.

AngeloRTV_Close:

This function is used to release all resource from the ports of the Angelo Series card.
AngeloRTV_Software_Reset:

This function is used to reset the port to its initial state.

@ Syntax

C/C++ (Windows 98/NT/2000/XP/CE.NET)
116 AngeloRTV_Initial(U16 PortNo)
116 AngeloRTV_Close(U16 PortNo)
116 AngeloRTV_Software_Reset(U16 PortNo)

Visual Basic (Windows 98/NT/2000/XP/CE.NET)
AngeloRTV_Initial (ByVal PortNo As Integer) As Integer
AngeloRTV_Close(ByVal PortNo As Integer) As Integer
AngeloRTV_Software_Reset (ByVal PortNo As Integer) As Integer

Delphi (Windows 98/NT/2000/XP)
AngeloRTV_Initial(PortNo:Smallint):Smallint
AngeloRTV_ Close (PortNo:Smallint):Smallint
AngeloRTV_Software_Reset (PortNo:Smallint):Smallint

@ Argument
PortNo: Port number is the zero indexof the Angelo series card, for example, there are

two PCl-RTV-24 Angelo cards (card 0, card 1) in your system, and each PCI-RTV-24
has four ports, so the first port of card 0 is“0’, and the first port of card 1 is“4’
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@ Return Code
0: ERROR_NoError

-2: ERROR_Card_Not_Exist— make sure the Angelo series card is plugged into your
system, check the device manager to make sure the device is loaded, and the“ PortNo”
parameter is valid.

-3: ERROR_Card_Not_Accessible —make sure the Angelo series card is plugged into
your system, check the device manager to make sure the device is loaded, and the
“ PortNo” parameter is valid.

-12: ERROR_CPLD_Check_Failed — Power off the computer and power on again.
@ Example
<VC/BCB >

AngeloRTV_Initial —
116 Result;
for(int PortNo= 0 ; PortNo <4; Port No++)
Result = Angel oRTV_ I nitial (PortNo);

AngeloRTV_Cose —
116 Result;
for(int PortNo= 0 ; PortNo <4; Port No++)
Result = Angel oRTV_Cose (PortNo);

AngeloRTV_Software_Reset—

116 Result;
for(int PortNo= 0 ; PortNo <4; Port No++)
Result = Angel oRTV_Sof tware_Reset (PortNo);

<Visual Basic >

AngeloRTV_lInitial —

D m Result As |nteger

Dim PortNo As | nteger

For PortNo= O To 3

Result = Angel oRTV_Initial (ByVal PortNo)

AngeloRTV_Cose —

D m Result As |nteger

Dim PortNo As | nteger

For PortNo= O To 3

Result = Angel oRTV_Cl ose (ByVal PortNo)
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AngeloRTV_Software_Reset—

D m Result As | nteger

Dim Port No As | nteger

For PortNo= 0 To 3

Result = AngeloRTV_Software_Reset (ByVal PortNo)

<Delphi >

AngeloRTV_lInitial —
var PortNo, Result: SmallInt;

for i:=0to 3 do

begi n

Result : = Angel oRTV_Initial (PortNo);
End;

AngeloRTV_Cose —
var PortNo, Result: Smalllnt;

for i:=0to 3 do
begi n
Result : = Angel oRTV_d ose (PortNo);
End;

AngeloRTV_Software_Reset—
var PortNo, Result:Smalllnt;

for i:=0to 3 do
begi n
Result : = Angel oRTV_Sof t war e_Reset (PortNo) ;
End;
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5.4  Configuration Function

@ Name

AngeloRTV_Set_Image_Config(PortNo,Configindex ,Value ) — Set the video
adjustments.

AngeloRTV_Get_Image_Config(PortNo,Configindex ,Value ) —Get the video
adjustments.

AngeloRTV_Set_Color_Format(PortNo,ColorFormat) — Set the color format.
AngeloRTV_Get_Color_Format(PortNo,ColorFormat) — Get the color format.
AngeloRTV_Set_Video_Format(PortNo,Value) — Set the videoformat.
AngeloRTV_Get_Video_Format(PortNo, Value) — Set the video format.

@ Description

AngeloRTV_Set_Image_Config:

This function is used to adjust the hue, contrast, Saturation and brightness of the port for
the Angelo series card

AngeloRTV_Get_Image_Config:

This function is used to retrieve the current hue, contrast, Saturation and brightness
setting of the port for the Angelo series card

AngeloRTV_Set_ Color _Format:

This function is used to set the color format of the port for the Angelo series card, the
valid color format are gray scale, RGB, YUV.

AngeloRTV_Get_ Color _Format:

This function is used to retrieve the color format of the portfor the Angelo series card
AngeloRTV_Set_ Video_Format:

This function is us ed to set the Video format of the portfor the Angelo series card, the
valid color formats are NTSC, EIA, PAL, CCIR

AngeloRTV_Get_Video _Format:

This function is used to retrieve the Video format of the port for the Angelo series card

@ Syntax

C/C++ (Wind ows 98/NT/2000/XP/CE.NET)
116 AngeloRTV_Set_Image_Config(U16 PortNo,U8 Configindex ,U8 Value);
116 AngeloRTV_Get_Image_Config(U16 PortNo,U8 Configindex ,U8* Value);
116 AngeloRTV_Set_ Color _Format (U16 PortNo, U8 ColorFormat);
116 AngeloRTV_Get_ Color _Format (U16 PortNo, U8* ColorFormat);
116 AngeloRTV_Set Video _Format (U16 PortNo,U8 VideoFormat);
116 AngeloRTV_Set_Video _Format (U16 PortNo, U8* VideoFormat);
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Visual Basic (Windows 98/NT/2000/XP/CE.NET)

AngeloRTV_Set_Image_Config(ByVal PortNo As Integer, ByVal Configindex As
Byte,ByVal Value As Byte) As Integer

AngeloRTV_Get_Image_Config(ByVal PortNo As Integer, ByVal Configindex As
Byte, ByRefValue As Byte) As Integer

AngeloRTV_Set_ Color _Format (ByVal PortNo As Integer, ByVal ColorFormat
As Byte) As Integer

AngeloRTV_Get_ Color _Format (ByVal PortNo As Integer, ByRef ColorFormat
As Byte) As Integer

AngeloRTV_Set_Video _Format (ByVal PortNo As Integer, ByVal VideoFormat
As Byte) As Integer

AngeloRTV_Set_Video _Format (ByVal PortNo As Integer, ByRef VideoFormat
As Byte) As Integer

Delphi (Windows 98/NT/2000/XP)

AngeloRTV_Set_Image_Config( PortNo:Smallint;Configindex:Byte;Value:Byte):
Smallint; AngeloRTV_Get_Image_Config( PortNo:Smallint;Configindex:Byte;var
Value:Byte):Smallint;

AngeloRTV_Set_Color_Format(PortNo:Smallint;ColorFormat:Byte):Smallint;

AngeloRTV_Get_Color_Format(PortNo:Smallint;var ColorFormat:Byte):Smallint;

AngeloRTV_Set_Video_Format(PortNo:Smallint;VideoFormat:Byte):Smallint;

AngeloRTV_Get_Video_Format(PortNo:Smallint;var
VideoFormat:Byte):Smallint;

@ Argument

PortNo: Port number is the zero indexof the Angelo series card, for example, there are
two PCl-RTV-24 Angelo cards (card 0, card 1) in your system, and each PCI-RTV-24
has four ports, so the first port of card 0 is“0’, and the first port of card 1 is“4’

Configindex:

0 for BRIGHTNESS

1 for HUE

2 for SATURATION(UV)

3 for SATURATION(V)

4 for CONTRAST (LUMA)

Value: 0~255
Range Default value
BRIGHTNESSO ---- 255 128
HUE 0 --- 255 0
CHROMA (U)0 ---- 255 127
CHROMA(V)0 ---- 255 127
LUMA O ---- 255 108
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Color Format:
RGB16
GRAY
RGB15
RGB24
RGB32
RGB8
RAWSX = 6,
YUY24:2:2=7,

BtYUWV 4:1:1=8,

Video Format:
Full NTSC(640*480) =
Full PAL(768*576) =1

MrwNFPO

o

0,

CIF NTSC(320%240) =2,
CIF PAL(384*288) =3,
QCIF NTSC(160%120) =4,
QCIF PAL(192*144) = =5,

@ Return Code
0: ERROR_NoError

-7: ERROR_Not_|Initialized — Make sure the port has been initialized by
“AngeloRTV_Initial”.

-9: ERROR_Invalid_PortNo — Please input the correct” PortNo” parameter.
-10: ERROR_Invaild_Video_Format — the valid video format should be between 0 and 5.
-11: ERROR_Invalid_Color_Format— the valid video format should be between 0 and 8.

@ Example
<VC/BCB >

AngeloRTV_Set_Image_Config —

AngeloRTV_Get_Image_Config —

116 Result;

116 PortNo = O;

U8 Configlndex = 0;

U8 Val ue = 128;

Result = Angel oRTV_Set | mage_Config (Port No,
Confi gl ndex, Value);

Result = Angel oRTV_Get _| nage_Confi g (Port No,
Confi gl ndex, &Val ue);
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AngeloRTV_Set_Color_Format —
AngeloRTV_Get_Color_Format —
AngeloRTV_Set_Video_Format —
AngeloRTV_Get_Video_Format —

116 Result;

116 PortNo = O;

U8 Vi deoFor mat 0;

U3 Col or For nat 3;

Result = Angel oRTV_Set _Col or _For mat ( Port No,
Col or Format ) ;

Result = Angel oRTV_Get _Col or _Fornmat (Port No, &
Col or Format ) ;

Result = Angel oRTV_Set _Vi deo_For mat ( Por t No,
Vi deoFor nat ) ;

Result = Angel oRTV_Get _Vi deo_For mat ( Port No,
&Vi deoFor mat) ;

<Visual Basic >

AngeloRTV_Set_Image_Config —

AngeloRTV_Get_Image_Config —

D m Result As |nteger

Dim Port No As | nteger

D m Configlndex As Byte

Dim Val ue As Byte

PortNo = 0O

Confi gl ndex =0

Val ue = 128

Result = Angel oRTV_Set _| mrage_Confi g (ByVal Port No, ByVal
Confi gl ndex, ByVal Val ue)

Result = Angel oRTV_Get _| mage_Confi g (ByVal Port No, ByVal
Confi gl ndex, ByRef Val ue)

AngeloRTV_Set_Color_Format —
AngeloRTV_Get_Color_Format —

AngeloRTV_Set_Video_Format —
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AngeloRTV_Get_Video_Format —

D m Result As |nteger
Dim PortNo As |nteger
D m Col or Format As Byte
D m Vi deoFormat As Byte
PortNo = 0

Col or For mat =3

Vi deoFormat = 0

Result = Angel oRTV_Set _Col or _For nat ( ByVal Port No, ByVal
Col or For mat )

Result = Angel oRTV_Get _Col or _For nat ( ByVal Port No, ByRef
Col or For mat )

Result = Angel oRTV_Set Vi deo_For nat ( ByVal Port No, ByVal
Vi deoFor mat )

Result= AngeloRTV_Get_Video_Format(ByVal PortNo, ByRef
VideoFormat)

<Delphi >
AngeloRTV_Set_Image_Config —

AngeloRTV_Get_Image_Config —

Var

Result : SmallInt;

PortNo : Snal |l I nt;

Confi gl ndex: Byte;

Val ue: Byte;

Por t No: =0;

Confi gl ndex: =0;

Val ue: =0;

Result : = Angel oRTV_Set _| mage_Confi g ( Port No,
Confi gl ndex, Value);

Result : = Angel oRTV_Get _| nage_Confi g ( Port No,
Confi gl ndex, Value);

AngeloRTV_Set_Color_Format —
AngeloRTV_Get_Color_Format —

AngeloRTV_Set_Video_Format —
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AngeloRTV_Get_Video_Format —

Var

Result : Smal |l | nt;

PortNo : Smal | | nt;

Vi deoFor mat : Byte;

Col or Format: Byt e;

Por t No: =0;

Vi deoFor mat : =0;

Col or For mat : =3;

Resul t : = Angel oRTV_Set Col or _For mat ( Port No,
Col or Format ) ;

Resul t : = Angel oRTV_Get _Col or _For mat ( Port No,
Col or Format ) ;

Result : = Angel oRTV_Set _Vi deo_For mat (Por t No,
Vi deoFor mat ) ;

Result := AngeloRTV_Get_Video_Format(PortNo, VideoFormat);

5.5 Image Grabbing Function

@ Name

AngeloRTV_Capture_Start(PortNo, CaptureNo) — Start to grab the video image
AngeloRTV_Select_ChannelPortNo, Multiplex) — channel extension of video
signal, for advanced only

AngeloRTV_Capture_Stop(PortNo) —Stop to grab the video image

@ Description

AngeloRTV_Capture_Start :

This function is used to continuously grab video frames and stops when the total frame
number equals the“ CaptureNo” parameter, the frame update rate is 30 frames/sec. If
the “ CaptureNo” is OXFFFFFFFF, the frame grabbing worl t stop until you call the
“AngeloRTV_Capture_Stop” function.

AngeloRTV_Capture_Stop :

This function is used to stop grabbing video frames.

AngeloRTV_Select_Channel :

Angelo Series card is capable of channel extension; this function is used to multiplex the

video signal for the ports. In most case us age this function should not be required
because the default setting is one port is dedicated to one channel.

Note: Do not use this function call if you don’ t have the channel extension board
@ Syntax

C/C++ (Windows 98/NT/2000/XP/CE.NET)
116 AngeloRTV_Capture_Start (U16 PortNo,U32 CaptureNo)
116 AngeloRTV_Select_Channel (U16 PortNo, U16 Multiplex)
116 AngeloRTV_Capture_Stop (U16 PortNo)
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Visual Basic (Windows 98/NT/2000/XP/CE.NET)
AngeloRTV_Capture_Start (ByVal PortNo As Integer, ByVal CaptureNo As Long)
As Integer
AngeloRTV_Select_Channel (ByVal PortNo As Integer, ByVal Multiplex As
Integer) As Integer
AngeloRTV_Capture_Stop (ByVak PortNo As Integer) As Integer

Delphi (Windows 98/NT/2000/XP)
AngeloRTV_Capture_Start (PortNo:Smallint; CaptureNo:LonglInt):Smallint
AngeloRTV_Select_Channel (PortNo:Smallint; Multiplex:Smallint):Smallint
AngeloRTV_Capture_Stop (PortNo:Smallint):Smallint

@ Argument

PortNo: Port number is the zero indexof the Angelo series card, for example, there are
two PCl-RTV-24 Angelo cards (card 0, card 1) in your system, and each PCI-RTV-24
has four ports, so the first port of card 0 is“0", and the first port of card 1 is“4’

CaptureNo: Capture number is the total framesto grab, if this parameter is
OXFFFFFFFF, the grabbing won'’ t stop until“ AngeloRTV_Capture_Stop” is issued.

Multiplex: Indicates the multiplex channels, the bit definition is as follow s:

Bit 0 : Channel 0, O for disable ; 1 for enable.
Bit 1 : Channel 1, 0 for disable ; 1 for enable.
Bit 2 : Channel 2, 0 for disable ; 1 for enable.
Bit 3 : Channel 3, 0 for disable ; 1 for enable.
For exanpl e:

Miltiplex = 1, only channel 0 is enable
Miltiplex = 2, only channel 1 is enable
Mil tiplex = 15, four channels are enable

@ Return Code
0: ERROR_NoError

-7: ERROR_Not_|Initialized — Make sure the port has been initialized by
“AngeloRTV_Initial”.

-9: ERROR_Invalid_PortNo — Please input the correct” PortNo” parameter.
@ Example
<VC/BCB >

AngeloRTV_Capture_Start —

AngeloRTV_Capture_Stop —

116 Result;

Ul6 PortNo = 0;

U32 CaptureNo = OxFFFFFFFF;

Result = Angel oRTV_Capture_Start (PortNo, CaptureNo);
Resul t Angel oRTV_Capt ure_Stop (Port No) ;
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< Visual Basic >
AngeloRTV_Capture_Start —

AngeloRTV_Capture_Stop —

D m Result As Integer
D m Port No As | nteger
Di m CaptureNo As Long
PortNo = 0
Capt ureNo = &HFFFFFFFF
Result = Angel oRTV_Capture_Start (ByVal PortNo, ByVal
Capt ur eNo)
Result = AngeloRTV_Capture_Stop (ByVal PortNo)

<Delphi >
Var
Result : Snalllnt;
PortNo: Smal | Int;
CaptureNo: Lontlnt;
Por t No: =0;
Capt ureNo: = | NFI NI TE;
Result : = Angel oRTV_Capture_Start (PortNo, CaptureNo);
Result: = AngeloRTV_Capture_Stop (PortNo);

5.6 GPIO & EEPROM Function

@ Name

AngeloRTV_Set_GPIO_Sts (PortNo, Status) — Set Digital Output status.
AngeloRTV_Get_GPIO_Sts (PortNo, Status)—Get Digital Input status.
AngeloRTV_Write_EEPROM (PortNo, Offset, Value) — Write data into EEPROM
AngeloRTV_Read_EEPROM (PortNo, Offset, Value) — Read data from EEPROM
@ Description

AngeloRTV_Set_GPIO_Sts:

There is one digital output channel in each port of the Angelo series card, use this
function to set the digital output status.

AngeloRTV_Get_GPIO_Sts:

There is one digital input channel in each port of Angelo series card, use this function to
get the digital input status.

AngeloRTV_Write_EEPROM:

This function is used towrite data intothe EEPROM, the data in EEPROM will not be lost
evenwhen powered off.

AngeloRTV_Read EEPROM:

This function is used to read data from the EEPROM, the data in EEPROM will not be
lost evenwhen powered off.
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@ Syntax

C/C++ (Windows 98/NT/2000/XP/CE.NET)
116 AngeloRTV_Set GPIO_Sts(U16 PortNo,U8 Status);
116 AngeloRTV_Get_GPIO_Sts(U16 PortNo,U8 * Status);
116 AngeloRTV_Write_ EEPROM(U16 CardNo, U8 Offset, U8 Value);
116 AngeloRTV_Read EEPROM(U16 CardNo, U8 Offset, U8* Value);

Visual Basic (Windows 98/NT/2000/XP/CE.NET)
AngeloRTV_Set_GPIO_Sts (ByVal PortNo As Integer, ByVal Status As Byte) As
Integer
AngeloRTV_Get_GPIO_Sts (ByVal PortNo As Integer, ByRef Status As
Byte) As Integer
AngeloRTV_Write_ EEPROM (ByVal PortNo As Integer, ByVal Offset As Byte,
ByVal Value As Byte) As Integer
AngeloRTV_Read EEPROM (ByVal PortNo As Integer, ByVal Offset As Byte,
ByRef Value As Byte) As Integer

Delphi (Windows 98/NT/2000/XP)
AngeloRTV_Set GPIO_Sts (PortNo:Smallint;status :Byte):Smallint;

AngeloRTV_Get_GPIO_Sts (PortNo:Smallint;var status :Byte):Smallint;
AngeloRTV_Write_ EEPROM/( PortNo:Smallint;Offset:Byte;Value:Byte):Smallint;
AngeloRTV_Read EEPROM/( PortNo:Smallint; Offset:Byte;var

Value:Byte):Smallint;

@ Argument

PortNo: Port number is the zero indexof the Angelo series card, for example, there are
two PCl-RTV-24 Angelo cards (card 0, card 1) in your system, and each PCI-RTV-24
has four ports, so the first port of card 0 is“0’, and the first port of card 1 is“4’

Status: The digital input or digital output status
0 Low
1 High
Offset: The offset address of the EEPROM, this parameter is valid between 0 and 127
Value : The value in Byte data type, this parameter is valid between 0 and 255
@ Return Code
0: ERROR_NoError

-7: ERROR_Not_|Initialized — Make sure the port has been initialized by
“AngeloRTV_Initial”.

-9: ERROR_Invalid_PortNo — Please input the correct” PortNo” parameter.
-15: ERROR_Invalid_Address — the valid offset address should be between 0 and 127
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@ Example
<VC/BCB >

AngeloRTV_Set_GPIO_Sts —

AngeloRTV_Get_GPIO_Sts —

116 Result;

116 PortNo = O;

Ug Status = 1;

Result = Angel oRTV_Set _GPIO Sts (PortNo, Status);
Result = Angel oRTV_Get _GPIO Sts (PortNo, & Status);

AngeloRTV_Write_EEPROM

AngeloRTV_Read_EEPROM

116 Result;

116 PortNo = O;

Ug O fset = 0;

U8 Val ue = 128;

Result = Angel oRTV_Wite EEPROM( Port No, Of f set, Val ue);

Resul t = Angel oRTV_Read_EEPROM(Port No, O f set, &Val ue);
<Visual Basic >

AngeloRTV_Set_GPIO_Sts —

AngeloRTV_Get_GPIO_Sts —

D m Result As |nteger
Dm PortNo As | nteger
Dm Status As Byte

PortNo = 0

Status =1

Result = Angel oRTV_Set _GPI O Sts (ByVal PortNo, ByVal
St at us)

Result = Angel oRTV_Get _GPI O Sts (ByVval PortNo, ByRef
St at us)
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AngeloRTV_Write_EEPROM

AngeloRTV_Read_EEPROM

D m Result As |nteger
Dim Port No As | nteger
Dm Ofset As Byte
D m Val ue As Byte

PortNo = 0
O fset =0
Val ue = 128

Result= AngeloRTV_Write_ EEPROM (ByVal PortNo, ByVal Offset,

ByVal Value)

Result= AngeloRTV_Read EEPROM (ByVal PortNo, ByVal Offset,

ByRef Value)
<Delphi >

AngeloRTV_Set_GPIO_Sts —

AngeloRTV_Get_GPIO_Sts —

Var

Resul t Smal | | nt;

PortNo : Smal | I nt;

Status: Byte;

Por t No: =0;

Status: =1;

Result : = Angel oRTV_Set _GPI O Sts (Port No,
Result : = Angel oRTV_Get _GPI O _Sts (Port No,

AngeloRTV_Write_ EEPROM

AngeloRTV_Read_EEPROM

Var

Resul t Smal | I nt;

PortNo : Smalllnt;

O fset: Byte;

Val ue: Byte;

Por t No: =0;

O fset: =0;

Val ue: =128;

Result : = Angel oRTV_Wi t e_ EEPROM ( Por t No,
Val ue) ;

Resul t

Status);
Status);

O f set,

: = Angel oRTV_Read_EEPROM( Port No, Of fset, Val ue);
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5.7 Callback & Thread Function

@ Name

AngeloRTV_Get_Int_Status (PortNo, IntStatus) — Get the current interrupt status.
AngeloRTV_Set_Int_Factor( (PortNo, IntFactor) —Set the factor to initiate the
interrupt

AngeloRTV_Set_Int_Event (PortNo,hEvent) — assign the windows interrupt event
AngeloRTV_Set_Callback(PortNo, CallBackProc)—set the callback function when
interrupt generates

@ Description
AngeloRTV_Get_Int_Status:

This function allows user to identify what cause the interrupt signal, the definition for
each bit is as following.

Bit 0:GPIO interrupt, when Digital input channel is changed.

Bit 1:Channel 0 Image ready

Bit 2:Channel 1 Image ready

Bit 3:Channel 2 Image ready

Bit 4:Channel 3 Image ready

Note: There are four channels in each port, the default channel is channel 0
AngeloRTV_Set_Int_Factor:

This function allows user to select factors to initiate the event interrupt, the definition for
each bitis as following.

Bit 0:GPIO interrupt

Bit 1:Image ready interrupt
AngeloRTV_Set_Int_Event:

This function is used to link the interrupt event, user only have to declare the “hEvent
variable, and call this function to DLL, the DLL will link the event and interrupt
automatically.

AngeloRTV_Set_Callback :

This function is used to link the callback function when interrupt generates to host pc

Note: There are two ways to use the synchronization mechanism, one is the callback
function, and the other is the thread function.

@ Syntax

C/C++ (Windows 98/NT/2000/XP/CE.NET)
116 AngeloRTV_Get_Int_Status(U16 PortNo,U32 *IntStatus);
116 AngeloRTV_Set Int_Factor(U16 PortNo,U32 IntFactor);
116 AngeloRTV_Set_Int_Event(U16 PortNo,HANDLE* hEvent);
116 AngeloRTV_Set_Callback (U16 PortNo, void ( __stdcall *CallBackProc)(U32
VideoBufferaddress ,U16 PortNo));
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Visual Basic (Windows 98/NT/2000/XP/CE.NET)
AngeloRTV_Set_Int_Event (ByVal PortNo AslInteger, ByRef hEvent AsLong) As|nteger
AngeloRTV_Set_Int_Factor(ByVal PortNo As Integer, ByVal IntFactor As Long)

As Integer

AngeloRTV_Get_Int_Status(ByVal PortNo As Integer, ByRef IntStatus As Long)
As Integer

AngeloRTV_Set_Callback(ByVal PortNo As Integer, ByVal CallBack As Long) As
Integer

Delphi (Windows 98/NT/2000/XP)
AngeloRTV_Set_Int_Event(PortNo:Smallint;var hEvent:Integer):Smallint;

AngeloRTV_Set_Int_Factor(PortNo:Smallint;IntFactor:Longint):Smallint;
AngeloRTV_Get_Int_Status(PortNo:Smallint;var IntStatus:Longint):Smallint;

@ Argument

PortNo: Port number is the zero indexof the Angelo series card, for example, there are
two PCl-RTV-24 Angelo cards (card 0, card 1) in your system, and each PCI-RTV-24
has four ports, so the first port of card 0 is“0", and the first port of card 1 is“4’
IntStatus : Interrupt status

Bit 0:GPIO interrupt, when Digital input channel is changed.
Bit 1:Channel 0 Image ready
Bit 2:Channel 1 Image ready
Bit 3:Channel 2 Image ready
Bit 4:Channel 3 Image ready

IntFactor: Interrupt flags

Bit 0:GPIO interrupt, O : for disable; 1 : for enable.
Bit 1:Image ready interrupt, O : for disable; 1 : for enable.

hEvent: Interrupt event handle.
@ Return Code
0: ERROR_NoError

-7: ERROR_Not_lInitialized — Make sure the port has been initialized by
“AngeloRTV_Initial”.

-9: ERROR_Invalid_PortNo — Please input the correct” PortNo” parameter.
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@ Example

<VC/BCB >

Use Thread:
HANDLE hEvent=NULL,
void *pThread=NULL;

U32 threadID;
U16 PortNo = 0;
U32 IntFactor = 0x03; //IGPIO&Image Ready
DWORD nObj;
U32 Size_Byte;
u32 Status =0;
116 ISR_ON=0;
DWORD WINAPI IntThreadProc( LPVOID IpParam )
{ while( ISR_ON)

{

nObj = WaitForSingleObject(hEvent, INFINITE);
AngeloRTV_Get_Int_Status(PortNo,&Status);
if((Status&0x01)==1)//GPIO

}
if((Status>>1&0x01)==1)//Channel 0 of the nPort
{

else if((Status>>2&0x01)==1)//Channel 1 of the nPort

}
else if((Status>>3&0x01)==1)//Channel 2 of the nPort
{

}
else if((Status>>4&0x01)==1)//Channel 3 of the nPort
{

}
ResetEvent(hEvent);

}

Return TRUE;
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AngeloRTV_Set_Int_Factor(PortNo, IntFactor);
AngeloRTV_Set_Int_Event(PortNo,&hEvent);

pThread =CreateThread(NULL, O, IntThreadProc, 0, 0, &threadID);

Use Callback Function:

U16 PortNo = 0;

void _ stdcall MediaStreanProc( U32
Vi deoBuf f er address , UL6 Port No)

{

U32 St at us;

Angel oRTV_Get _| nt _St at us( Por t No, &St at us) ;
if((Status&x01)==1)//GPI O

{

}
i f((Status>>1&0x01)==1)//Channel 0 of the nPort
{

}
el se i f((Status>>2&0x01)==1)//Channel 1 of the nPort

}
el se i f((Status>>3&0x01)==1)// Channel 2 of the nPort
{

}
el se i f((Status>>4&0x01)==1)//Channel 3 of the nPort
}

}
AngdoRTV_Set_Callback (Port No,MediaStreamProc);
< Visual Basic >

Use Callback Function
Dim Result As Integer
Dim PortNo As Integer
Publi c Sub | pcal | back(ByVal Vi deoBufferaddress As Long,
ByVal PortNo As |nteger)

Dim Status As Long
Result = Angel oRTV_Get _I nt_Status(PortNo, Status)

End Sub

PortNo = 0

Result = Angel oRTV_Set _Cal | back(Port No, AddressCf
| pcal | back)
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<Delphi >

Use Thread

Var

ISR ON: Snalllnt;
Event _Angel o: | nt eger;
Threadld : Longlnt;
PortNo: Snalllnt;

Por t No: =0;
function ThreadFunc(Paraneter: Pointer): Integer ;
var

Str_Add : Pointer;
Si ze_Byte : Longint;
intstatus : Longlnt;

begi n
whi | e(1 SR_ON=1) do
begi n
Wi t For Si ngl eQoj ect (Event _Angel o, | NFI NI TE) ;
Reset Event ( Event _Angel 0) ;
Angel oRTV_Get _| nt _Status(PortNo, intstatus);
if intstatus =2then//i mage ready for channel
0 of port
begi n
end;
end;
end;

Angel oRTV_Set I nt_Factor(PortNo, 3);//GPl O & | mage Ready
Angel oRTV_Set _I nt _Event (Port No, Event _Angel 0) ;
I SR_ON : =1,
M/t hread : =
Begi nThread(ni |, 0, ThreadFunc, ni |, 0, Threadl d) ;
Use Cal | back function

var
PortNo: Snalllnt;
Por t No: =0;

procedure M/Cal | back( Vi deoBuf f er Addr ess :
Longlnt;PortNo : Smalllnt);stdcall
var
Str_Add : Pointer;
Result :Smallint;
Si ze_Byte :Longlnt;
intstatus :Longlnt;
begi n

Angel oRTV_Get _I nt _Status(PortNo, i ntstatus);
if intstatus = 2 then
begi n
end;
end;

Angel oRTV_Set _Cal | back( Cur _Port, MyCal | back) ;
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5.8 Watch Dog Timer

@ Name

AngeloRTV_Set_ WDT(CardNo, Enable, Interval) — Set the watch dog status
@ Description

AngeloRTV_Set_WDT :

This function is used to enable or disable thewatchdog timer for the Angelo series card,
and set the interval of the timer. When the user has enabled thewatchdog timer and
selected the 16 seconds interval, the reset signal will be triggered if this function is not
called within 16 seconds periodically .

@ Syntax

C/C++ (Windows 98/NT/2000/XP/CE.NET)
116 AngeloRTV_Set WDT (U16 CardNo,U16 Enable,U16 Interval)

Visual Basic (Windows 98/NT/2000/XP/CE.NET)
AngeloRTV_Set WDT (ByVal PortNo As Integer, ByVal Enable As Integer, ByVal
Interval As Integer) As Integer

Delphi (Windows 98/NT/2000/XP)
AngeloRTV_Set_ WDT(CardNo:Smallint;enable:Smallint;interval: Smallint):Smalli
nt;

@ Argument

CardNo: Card number is the zero index for Angelo series card, for example, there are
two PCI-RTV-24 Angelo cards (card 0, card 1) in your system, so the “CardNo” of card 0
is 0, and 4 for card 1.

Enable: enable or disable the watchdog timer, O for disable, 1 for enable.

Interval: Indicates the watch dog timer interval, the definition is as following

1 : 8 seconds
2 . 16 seconds
3 : 32 seconds

@ Return Code

0: ERROR_NoError

-7: ERROR_Not_|Initialized — Make sure the port has been initialized by
“AngeloRTV_Initial”.

-9: ERROR_Invalid_PortNo — Please input the correct” PortNo” parameter.
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@ Example
<VC/BCB >

AngeloRTV_Set_WDT
116 Result;
Ul6 CardNo = O;
Ul6 Enable = 1;
Ul6 Interval = 1;
Result = Angel oRTV_Set WDT( Car dNo, Enabl e, I nterval ) ;

<Visual Basic >

AngeloRTV_Set_WDT

D m Result As |nteger
Di m CardNo As | nteger
Di m Enabl e As | nteger
DimInterval As Integer

CardNo = 0
Enable =1
Interval =1

Result = AngeloRTV_Set_WDT (CardNo,Enable, Interval)
<Delphi >

AngeloRTV_Set_WDT

Var

Result : Smalllnt;

CardNo: SmalllInt;

Enabl e: SnallInt;

Interval: Smalllnt;

Car dNo : =0;

Enabl e: =1;

Interval : =1;

Result : = Angel oRTV_Set \WDT( Car dNo, Enabl e, I nterval );
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5.9 Software Trigger

@ Name

AngeloRTV_Trigger_Config (PortNo,Interval) — Set software trigger configuration
AngeloRTV_Trigger_Start (CardNo, Multiplex) — generate single or multiple
trigger output simultaneity

@ Description

AngeloRTV_Trigger_Config :

This function is used to configure the pulse output interval.

AngeloRTV_Trigger_Start :

This function is used to generate one shot pulse output for single or multiple ports.

@ Syntax

C/C++ (Windows 98/NT/2000/XP/CE.NET)
116 AngeloRTV_Trigger_Config(U16 PortNo,U16 Interval);
116 AngeloRTV_Trigger_Start(U16 CardNo,U16 Multiplex);

Visual Basic (Windows 98/NT/2000/XP/CE.NET)
AngeloRTV_Trigger_Config (ByVal PortNo As Integer, ByVal Interval As Integer)
As Integer
AngeloRTV_Trigger_Start (ByVal CardNo As Integer, ByVal Multiplex As Integer)
As Integer

Delphi (Windows 98/NT/2000/XP)
AngeloRTV_Trigger_Config (PortNo:Smallint; Interval:Smallint):Smallint;
AngeloRTV_Trigger_Start (CardNo:Smallint; Multiplex:Smallint):Smallint;

@ Argument

CardNo: Card number is the zero index for the Angelo series card, for example, there
are two PCI-RTV-24 Angelo cards (card 0, card 1) in your system, so the “ CardNo” of
card 0is 0, and 1 for card 1.

PortNo: Port number is the zero index in Angelo series card, for example, there are two
PCI-RTV-24 Angelo cards (card 0, card 1) in your system, and each PCI-RTV-24 has
four ports, so the first port of card 0 is“0’, and the first port of card 1 is“4”

Interval: Indicates the trigger output interval, the valid range is from 0 to 253, the
definition is as following

0: 16 s
32 : 12 s
128 : 8 ns
253 : 60 Us
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Multiplex: Indicates the trigger output ports in Angelo series card, the bit definition is as
following

Bit O : Port 0 in each card, O for disable ; 1 for enable.
Bit 1 : Port 1 in each card, O for disable ; 1 for enable.
Bit 2 : Port 2 in each card, O for disable ; 1 for enable.
Bit 3 : Port 3 in each card, O for disable ; 1 for enable.

For example:
Miltiplex =1, only port Oin Angel o series card generates trigger

out put .
Mil tiplex =2, only port 1in Angel o series card generates trigger
out put .
Ml tiplex =15, four ports in Angel o series card generate t rigger
out put .

@ Return Code

0: ERROR_NOoError

-7: ERROR_Not_|Initialized — Make sure the port has been initialized by
“AngeloRTV_Initial”.

-9: ERROR_Invalid_PortNo — Please input the correct” PortNo” parameter.
@ Example

<VC/BCB >
AngeloRTV_Trigger_Config

AngeloRTV_Trigger_Start

116 Result;
Ul6 CardNo
ULl6 Port No ;
Ulé Miltiplex = 1;

Ul6 Interval = 32;

Result = Angel oRTV_Tri gger _Confi g(PortNo, I nterval);
Result = Angel oRTV_Trigger_Start (CardNo, Miltiplex);

0;
o

<Visual Basic >

AngeloRTV_Trigger_Config
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AngeloRTV_Trigger_Start

D m Result As |nteger
Dim CardNo As | nteger
D m Port No As | nteger
Dim Ml tiplex As | nteger
DimlInterval As Integer

CardNo = 0
PortNo = 0
Miltiplex =1
Interval = 32

Result = AngeloRTV_Trigger_Config (PortNo,Interval)
Result = AngeloRTV_Trigger_Start (CardNo, Multiplex)

<Delphi >
AngeloRTV_Trigger_Config

AngeloRTV_Trigger_Start

Var

Result : Smalllint;

CardNo: SmallInt;

Port No: Smal | I nt;

Mil tiplex: Smalllnt;

Interval: Smalllnt;

CardNo : =0;

Por t No: =0;

Ml ti pl ex: =1;

Interval : =32;

Result : = Angel oRTV_Trigger_Config (PortNo, Interval);
Result : = Angel oRTV_Trigger_Start (CardNo, Miltiplex);
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5.10 Frame Buffer

@ Name

AngeloRTV_Copy_frame (PortNo, Dest_Address, Size_Byte) — Copy the frame
date to the user allocated destination memory in size of byte.
AngeloRTV_Get_frame(PortNo, Start_Address, Size_Byte) — Get the frame
memory start address and size of frame in byte.

AngeloRTV_Save_File(PortNo, FileName, FileFormat) — Save the video frame into
imagefile.

@ Description

AngeloRTV_Copy_frame:

This function is used to copy the frame data to the memory or array that the user has

allocated. Before using this function, remember to allocate enough memory address
space or array elements.

AngeloRTV_Get_frame:
This function is used to retrieve the memory start addressfrom the frame data, and the

size in byte of the frame data, for example a FULL NTSC RGB24 video frame will occupy
900K Byte (640*480*3) memory address space.

AngeloRTV_Save_File :

This function is used to save the current video frame into image file, the supported file
format are BMP and TIF.

@ Syntax

C/C++ (Windows 98/NT/2000/XP/CE.NET)
116 AngeloRTV_Copy_Frame(U16 PortNo,U8 *Dest_Address,U32 Size_Byte);
116 AngeloRTV_Get_Frame(U16 PortNo,U32* Start_Address,U32* Size_Byte);
16 AngeloRTV_Save_File(U16 PortNo, char* FileName,U8 FileFormat);

Visual Basic (Windows 98/NT/2000/XP/CE.NET)
AngeloRTV_Copy_Frame (ByVal PortNo As Integer, Dest_Address As Byte,
ByVal Size_byte As Long) As Integer
AngeloRTV_Get_Frame (ByVal PortNo As Integer, Start_ Address As Long,
Size_byte As Long) As Integer
AngeloRTV_Save_File (ByVal PortNo As Integer, ByVal FileName As String,
ByVal FileFormat As Byte) As Integer

Delphi (Windows 98/NT/2000/XP)
AngeloRTV_Copy_Frame(PortNo:Smallint;var
Dest_Address:Byte;Size_byte:Longint):Smallint;
AngeloRTV_Get_Frame(PortNo:Smallint;var Start_Address:Pointer;var
Size_byte:Longint):Smallint;
AngeloRTV_Save_File(PortNo:Smallint;FileName:String;FileFormat:Byte):Smalli
nt;
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@ Argument

PortNo: Port number is the zero index of the Angelo series card, for example, there are
two PCI-RTV-24 Angelo cards (card 0, card 1) in your system, and each PCI-RTV-24
has four ports, so the first port of card 0 is“0’, and the first port of card 1 is“4’

Dest_Address: The destination memory address or array that user allocated,
Start_Address: The memory start address of the video frame.

Size_Byte: The memory size in byte.

FileName: The file name user want to save, remember to add the file extension name.

FileFormat: The file format user want to save into, the definition is as following.

0: TIF image format
1. BWP inmge format

@ Return Code
0: ERROR_NoError

-7: ERROR_Not_|Initialized — Make sure the port has been initialized by
“AngeloRTV_Initial”.

-9: ERROR_Invalid_PortNo — Please input the correct” PortNo” parameter.
@ Example
<VC/BCB >

AngeloRTV_Copy_Frame

116 Result;

U16 PortNo = 0;

U32 Size_Byte = 640*480*3;

U8* Dest_Address =NULL;

Dest_Address = (U8*)malloc(Size_Byte );

Result = AngeloRTV_Copy_Frame (PortNo, Dest_Address,
Size_Byte);

AngeloRTV_Get_Frame

116 Result;
Ul6 PortNo = O;
U32 Size Byte ;
U32 StrAddr ;
Result =
Angel oRTV_Get _Franme(Port No, &St r Addr, &Si ze_Byte);

AngeloRTV_Save_File

116 Result;
Ul6 PortNo = O;
Result = Angel oRTV_Save_Fil e(PortNo,”I mage. tif”, 0);

Function Library - 55



<Visual Basic >

AngeloRTV_Copy_Frame

DimResult As Integer

Dim PortNo As Integer

DimSize_Byte As Long

Dest_Address() As Byte

PortNo =0

Size_Byte =640*480*3

ReDim Dest_Address(0 To Size_Byte - 1) As Byte

Result = AngeloRTV_Copy_Frame (PortNo, Dest_Address(0),
Size_Byte);

AngeloRTV_Get_Frame

Dim Result As Integer
Dim PortNo As Integer
Dm Si ze_Byte As Long
Dim StrAddr As Long
PortNo = 0O
Result = AngeloRTV_Get_Frame( ByVal PortNo, Str_Add,
Size_Byte)

AngeloRTV_Save_File

Dim Result As Integer
PortNo = 0
Result = AngeloRTV_Save_File (PortNo,“ Image.tif’, 0)

<Delphi >

AngeloRTV_Copy_Frame

Var

Result : Smalllnt;

Port No: Smal | I nt;

Si ze_Byte :Longint;

Dest_Add : array of Byte;

PortNo : = 0;

Si ze_Byte : = 640*480*3,

Set Lengt h(Dest_Add, Size_ Byte);

Result := AngeloRTV_Copy_Frame (PortNo, Dest_Add[0],

Size_Byte);
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AngeloRTV_Get_Frame

Var

Result : Smalllnt;

Port No: Smal | I nt;

Si ze_Byte :Longint;

Str_Add : Pointer;

Por t No: =0;

Resul t :=Angel oRTV_Get Frane(PortNo, Str_Add,
Si ze_Byte);

AngeloRTV_Save_File

Var
Result : Smalllnt;
PortNo: Smallint;
Por t No: =0;
Result : = Angel oRTV_Save File (PortNo, ‘lImage.tif’, 0)
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Appendix:

Appendix A: Architecture Example

Video
Source

Tee BNC
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Video Monitor

Terminal
Video recipient

RTV24

Looped-through
Video recipient
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Appendix B: Glossary

Brightness:

Attribute of a visual sensation according to which an area appears to exhibit
more or less light

CCIR:

A shortcut to designate a scanning system used in Europe. The CCIR system
is made of two interlaced field of 312.5 lines, for a total of 625 lines. In each
field, only 287.5 lines are conveying visible lines, for a total of 575 visible lines.
Aline lasts 64 ms, of which approximately 52 ms are conveying visible pixels.

Composite Video:

Composite video (CVS/CVBS) signal carries video picture information for color,
brightness and synchronizing signals for both horizontal and vertical scans.

CIF:

CIF has 352(H) x 288(V) luminance pixels, and 176(H) x 144(V) chrominance
pixels. QCIF is a similar picture format with one-quarter the size of CIF

EIA:

A shortcut to designate a scanning system used in America and Japan. The
ElA system is made of two interlaced field 0f262.5 lines, for atotal of 525 lines.
In each field, only 242.5 lines are conveying visible lines, for a total of
485 visible lines (typical value). A line lasts 63.56 ms, of which approximately
52 ms are conveying visible pixels.

Field:

For interlaced \video the total picture is divided into two fields, one even and
one odd each contain one half of the total vertical information. Each field takes
one sixtieth of a second (one fiftieth for PAL) to complete. Two fields make a
complete frame of video.

Frame:

One frame (two fields) of video contains the full vertical interlaced information
content of the picture. For NTSC this consists of 525 lines and PAL a frame is
consisted of 625 lines.
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Gamma:

Cathode ray tubes (CRTs) do not have a linear relationship between
brightness and the input voltage applied. To compensate for this non-linearity,
apre distortion or gamma correction is applied, generally at the camera source.
A value of gamma equal to 2.2 is typical, but can very for different CRT

phosphors.

Hue:

Attribute of a visual sensation according to which an area appears to be similar
to one, or proportions of two, of the perceived colors red, yellow, green, and
blue.

NTSC.:

Shortcut to designate a color television broadcast standard used in America
and Japan. The (M) NTSC system uses 525 lines per frame (2 interlaced
fields), @ 29.97 frame per second update rate, and the YIQ or YUV color space.
In each field, only 242.5 lines are conveying visible lines, for a total of
485 visible lines (typical value). A line lasts 63.56 ms, of which approximately
52 ms are conveying visible pixels.

PAL:

Shortcut to designate a color television broadcast standard used in Europe.
The (B, G, H, I) PAL (or Phase Alternation Line) uses 625 lines per frame (2
interlaced fields), a 25 frame per second update rate, and the YUV color space.
In each field, only 287.5 lines are conveying visible lines, for a total of
575 visible lines. A line lasts 64 ms, of which approximately 52 ms are
conveying visible pixels.

Saturation:

A characteristic describing color amplitude or intensity. A color of a given hue
may consist of low or high saturation value, which relates to the vividness of
color.
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Warranty Policy

Thank you for choosing ADLINK. To understand your rights and enjoy all the
after-sales services we offer, please read the following carefully.

1.

Before using ADLINK’ s products, please read the user manual and follow
the instructions exactly. When sending in damaged products for repair,
please attach an RMA application form.

All ADLINK products come with a two-year guarantee, free of epair
charge.

The warranty period starts from the product’ s shipment date from
ADLINK'’ s factory

Peripherals and third-party products not manufactured by ADLINK
will be covered by the original manufacturers’ warranty

End users requiring maintenance services should contact their local
dealers. Local warranty conditions will depend on the local dealers

Our repair service does not cover two-year guarantee while damages are
cause by the following:

a.

h.

Damage caused by not following instructions on user menus.

Damage caused by carelessness on the users’ part during product
transportation.

Damage caused by fire, earthquakes, floods, lighte ning, pollution and
incorrect usage of voltage transformers.

Damage caused by unsuitable storage environments with high
temperatures, high humidity or volatile chemicals.

Damage caused by leakage of battery fluid when changing batteries.
Damages from improper repair by unauthorized technicians.

Products with altered and damaged serial numbers are not entitled to
our service.

Other categories not protected under our guarantees.

Customers are responsible for the fees regarding transportation of
damaged products to our company or to the sales office.
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5. To ensure the speed and quality of product repair, please download an
RMA application form from our company website www.adlinktech.com.
Damaged products with RMA forms attached receive priority.

For further questions, please contact our FAE staff.
ADLINK: service@adlinktech.com
Test & Measurement Product Segment: NuDAQ@adlinktech.com

Automation Product Segment: Automation@adlinktech.com
Computer & Communication Product Segment: NuPRO@adlinktech.com;
NulPC@adlinktech.com
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