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CHAPTER 1
OVERVIEW

ThelC-PCl is an image capture board that supports the AM (acquisition mod
ule) family of plug-in camera interfaces for fast image capture (up to 40 MHz).
ThelC-PCl has 2MB or 4MB of¥ideo RAM for image storage, and interfaces
to the PCI bugor rapid transfer to the host system for processing and gispla
ThelC-PCI conforms to the PCI short card mechanical spec (half card) allow
ing it to fit into any PCI bus machine.

1.1 INTRODUCTION

ThelC-PCl is a low cost frame grabber with a high speed PCI bus inteltface.
uses the high data transfer rates of the PCI bus to eliminate the need for on-
board processing or display circyittmage display and processing will be
handledby the host resources. The IC-Pbports all existing AM modules,

in 8-bit, 16-bit, and 32-bit acquisition up to 40 MHz (the AM-acquiresat
frequencis up to 50 MHz, the IC-PCI reads data from the &AMat 40 MHz).

Image memory is 2MB or 4MB in linear format, which allows acquisition
from a variety of standard and non-standard cameras.

1.1.1 PCI Interface

ThePClinterface allows the IC-PCI to operate as both PCI bus master and tar
get(slave). The IC-PCis capable of bus mastering data from image memory
directly to a destination within the system (system memomnather PCI tar
get,such as VGA display memory). The IC-PCI interface also supiaogtst
acces to the registers, AM module , and image memBClI bus interrupts
may be generated based on events occurring on the ICIREIC-PCI pre
videsconfigurationregisters required by the PCI specification which allow the
board to be recognized on pawe for automatic system configuration

(“plug-and-play”).

1.1.1.1 Bus Master Mode

In Bus Master Mode the IC-PCI takes control of the PCI bus and sources data
andaddressefor image memory transfers to the host system. The IC-PCI al
lows interlaced and non-interlaced AQErea-of-interest) of the stored image

to be transferred to the ho3transfer rates up to 80MB per second (or higher)
are attainable based on budfita block size, and capabilities of destination
device.

1-1
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1.1.1.2 Target (Slave) Mode

During access to the AM address space, IC-PCI registers, and image frame
memorythe board supports PCérget (Slave) mode acce§arget access al

lows (Random) byte read/write operations to the image memory region.

1.1.2 Image Memory

ThelC-PCl is available with 2MBr 4MB image memar The linear format
employed does not impose restrictions on the size of images acquired and
stored.Any image format up to the 2M8r 4MB capacity of memory can be
acquired. The beginning of acquisition storage can be programmed on 4KB
boundariesMultiple images can be stored, but the hardware does not have re
strictiors to protect one image from being overwritten by anotifi@n image
exceedthe 2MB or 4MB limit of memaoy, the memory address wraps back to
zeroand continues writing image data at the beginninge@ioy. The hard
warehas a sequential snap mode that acquires and stores up to eight sequential
images

1.2 IC-PCI SPECIFICATIONS
This section gives the operating specifications for the IC-PCI.
Table 1-1. IC-PCI Models

Model imagememory
IC-PCI-2.0xx-Xx 2MB
IC-PCI-4.0xx-XX 4MB

1.2.1 Memory

« ImageMemory — 4MB or 2MB linear memory

e Supports AM trigger modes

* Acquires 8-bit, 16-bit and 24-bit image data at clock rates up to 40 MHz
e Acquiresand stores 24-bit data, or 32-bits with most significant byte zeroed.

1.2.2 Host Access
e PCIBus interfaces to video menypcontrol registers, and AM
* Image memory — occupies 2MB or 4MB of memory address space

* Registers — mapped into threéfeient 1/0 spaces by the PCI host:
PCI Configuration registers occupy configuration space
PCl Interface Control registers occupy 16 DWORDs (64 bytes)
IC-PCI Control registers occupy 32 bytes
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AM — occupies 8KB of memory address space
Image data — 32-bit access only
Control registers and AM — 16-bit word access only

1.2.3 Acquisition

Frequency- Up to 40 MHz read access to FIFO on AM
(8-bit=40MB/s, 16-bit=80MB/sec 24-bit=120MB/sec)

Supports AM trigger modes

Supports all AM family acquisition modules:

AM-DIG: 8-bit, 16-bit, 24-bit digital cameras.

AM-CLR: Color RGB,NTSCRAL,S-Video cameras, 24-bit true color and
8-bit monochrome.

AM-VS: monochrome cameras up to 25 MHz, 8-bhit monochrome.
AM-FA: monochrome cameras, 8-bit images; the BMean acquire up to
50 MHz, but IC-PCI reads the FIFO on AFA at 40 MHz.

AM-MTD: multi-tap digital cameras up to 20MHz per tap.
AM-STD-COMP: Color NTSCPAL,S-Video cameras and VCRs, 24-bit
true color, 16-bit YCrCb, 8-bit monochrome.

AM-STD-RGB: RS-170 and CCIR RGB color cameras, 24-bit true color
and8-bit monochrome.

1.2.4 Parallel I/O Port
All inputs and outputs are high-level single-ended TTL

Data Input — 8-bit TTL; registered by strobe or direct read

Data Output — 8-bit TTL; F244 fers, source 5 mA, sink 64 mA
Interrupt input — selectable rising or falling edge

Strobe Input — for latching input data; selectable rising or falling edge
Strobe Output — for latching output data

Supply 45 Volts at 500 mA with resetting fuse

1.2.5 Environmental

TheIC-PCI complies with the PCI short card mechanical spec, allowing-instal
lationin any slot of a PCl-bus based machine.

Board Size — PCI short card: 6.88 by 4.205 inches
OperatingTemperature — 10-60 degrees Celsius.
Relative Humidity — 0-90% non-condensing.

Power Requirements — typical
0.50 Amperes at +90lts (does not include AM)
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Table 1-2. Comparison of MVC Family

image image . overlay
Model memory  frames* display memory*
PCvision™ 2MB linear none(uses none
memory  host display)
IC-PCI-2.0- 2MB linear none (uses none
memory  host display)
IC-PCI-4.0- 4MB linear none (uses none
memory  host display)
IM-PCI-11D-x-X 1MB 1 frame video ony, or 1MB
1Kx1Kx8 host display 2Kx1Kx2
IM-PCI-22D%-x 2BM 2 frames video ony, or 1MB
@1Kx1Kx8 host display 2Kx1Kx2
IM-PCI-24D%-x 4MB 2 frames video ony, or 1MB
@1Kx1Kx8 host display 2Kx1Kx2
IM-PCI-33D-x-X 3MB 3 frames video ony, or 1MB
@1Kx1Kx8 host display 2Kx1Kx2
IC-VL-1.0-VGA-Xx-X 1MB one frame, VGA 0.5MB
1KXx1Kx8 single head 1Kx1Kx4
IC-VL-1.5-VGA-x-x  1.5MB 3 frames VGA 0.5MB
@1Kx512x8 single head 1Kx1Kx4
IC-VL-3.0-VGA-Xx-Xx 3MB 3 frames VGA 0.5MB
IM-VL-3.0-VGA- x-X @1Kx1Kx8 single head 1Kx1Kx4
IC-VL-1.0-N-x-Xx 1MB 1 frame none (use none

1Kx1Kx8  host display)

IC-VL-3.0-DGx-x 3MB 3 frames video only 0.5MB
IM-VL-3.0-DG-x-X @1Kx1Kx8 1Kx1Kx4
* Framesizes given are default sizes. Rectangular size is software program
mableon IMA, IM-VL (IML), and IC-VL.
* PCVision and IC-PCI have linear menypnot aganized in rectangular
shapesbut frame btfers of any rectangular size (up to the image memory
capacity)can be programmed.
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Figure 2—-1. IC-PCI Block Diagram
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APPENDIX A
VIDEO INPUT CONNECTIONS

VIDEO INPUT CABLES

Videoinput cables for the IC-PCI are divided into two categories: Break—out
cables and Adapter cables. Bread-out cables are used with the AM-VS, AM-
FA, and AM-CLR. The break—out cables connect to the IC-PCI boardspitd

the 44—pin connector into connectors for one, two, or four cameras, as illus-
tratedin Figure A—1. The adapter cables connect the break—out cable te a cam
era. Break-out cables are not used with the AM-DIG, the AM-DIG adapter
cables plug directly into the 44-pin connecto

Break—Out Cable <—|—> Adapter Cables
« Video Input | To Cameras #

Connector |

Figure A-1. Video Input Cables

A-1
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VIDEO INPUT CONNECTOR

The video input connector is a high—density 44—pin D—Sub connector with
cameranputs for the AM. The break—out cables separate these signals into five
connectors Table A-1 gives thgeneral condition pin—out.The functions
change with each AMRefer to the reference manual for your Acquisition
Modulefor the specific pin—out and function.

Table A-1. Video Input Connector

Pin SignalName Function Connecto Pin
1 +12Volt-CAM3 + 12Volt camera power CAM3 15
2 +12 GND-CAM3 + 12V Return CAM3 10
3  +12Volt-CAM2 + 12Volt camera power CAM2 15
4  +12 GND-CAM2 + 12V Return CAM2 10
5 +12Volt-CAM1 + 12Volt camera power CAM1 15
6 +12GND-CAM1 + 12V Return CAM1 10
7 +12Volt-CAMO + 12Volt camera power CAMO 15
8 + 12 GND-CAMO + 12V Return CAMO 10
9 +12Volt-input External +12V Supply MISC 1
10 + 12 GND-input  External +12V Return MISC 6
11 DGND Digital Ground MISC 8
12 CAMO-GND Analog Ground CAMO 6,7,8
13 CAM1-B not used CAM1 1
14 CAM2-A GND Analog Ground CAM2
15 CAM3-A AnalogVideo CAM3 2
16 CAM3-C/HSYNC CSYNC or HSYNC CAM3 13
17 CAM3-DGND Digital Ground CAM3 5
18 CAM2-VSYNC VSYNC or Vdrive CAM2 14
(continued)
A-2
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Table A—1 Continued. (Video Input Connector)

Pin SignalName Function Connecto Pin
19 CAM1-VSYNC VSYNC,Vdrive or FEN CAM1 14
20 CAMI1-CLK PCLK1, VSCLOCK1 CAM1 4
21 CAM1-MISC Frame Reset, Line Xfeetc CAML1 9
22 CAMO-CLK PCLKO,VSCLOCKO CAMO 4
23 CAMO-MISC Frame Reset, Line Xfeetc CAMO 9
24  +12Volt-input External + 12/olt Supply  MISC 2
25 +12 GND-input External + 12/olt Return ~ MISC 7
26 MISC1 Strobe,Trigger, etc. MISC 3
27 CAMO-B AnalogVideo CAMO 1
28 CAM1-C not used CAM1 3
29 CAM1-A AnalogVideo CAM1 2
30 CAMS3-A Gnd Analog Gnd CAM3 7
31 CAMS3-VSYNC I/O VSYNC or Vdrive CAM3 14
32 CAM2-C/HSYNC CSYNC or HSYNC CAM2 13
33 CAM2-DGND Digital GND CAM2 5
34 CAMI1-C/HSYNC CSYNC,HSYNCorLEN CAM1 13
35 CAM1-DGND Digital GND CAM1 5

36 CAMO-C/HSYNC CSYNC,HSYNC or LEN CAMO 13
37 CAMO-VSYNC VSYNC,Vdrive or FEN CAMO 14

38 CAMO-DGND Digital GND CAMO 5
39 MISC2 Strobe,Trigger, etc. MISC 4
40 MISC3 Strobe,Trigger, etc. MISC 5
41 CAMO-C AnalogVideo CAMO 3
42 CAMO-A AnalogVideo CAMO 2
43 CAM1 GND Analog Gnd CAM1 6,7,8
44 CAM2-A AnalogVideo CAM2 2
A-3
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PARALLEL 1/0 CONNEC TOR

TheIC-PCI provides a digital I/O capability for controlling or monitoring ex
ternal events. The digital input and output lines on the 26-pin header can be
cabledto a25-pin D-Sub connector that occupies an open slot in the chassis.

Table A—2. 26-Pin Dual-Row Header

Header D-Sub Connector
Pin # Signal name  Description Pin #
1 GND Digital ground 1
3 GND Digital ground 2
5 GND Digital ground 3
7 GND Digital ground 4
9 IN1 Digital Input pin 1 5
11 IN3 Digital Input pin 3 6
13 INS Digital Input pin 5 7
15 IN7 Digital Input pin 7 8
17 OuUTO0 Digital Output pin 0 9
19 ouT2 Digital Output pin 2 10
21 ouT4 Digital Output pin 4 11
23 OuUT6 Digital Output pin 6 12
25 +5V +5V power output 13
2 STROBE_O  Strobe Output 14
4 STROBE_|I Strobe Input 15
6 I/O_INT Interrupt Input 16
8 INO Digital Input pin O 17
10 IN2 Digital Input pin 2 18
12 IN4 Digital Input pin 4 19
14 IN6 Digital Input pin 6 20
16 +5V +5 V power output 21
18 OuUT1 Digital Output pin 1 22
20 OuT3 Digital Output pin 3 23
22 OUT5 Digital Output pin 5 24
24 ouT7 Digital Output pin 7 25
26 n/c no connection -
A-4
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Figure A-2. Parallel /0O Connector

BREAK-OUT CABLES

Threedifferent break—out cablegparate the connections on the 44—pir con
nectorinto two, three, or five connectork5—pin D—Sub connectors for each
cameraand a 9—pin D—Sub for miscellaneous connections.

CAMO 15 pins
44 pins ]
MISC 9 pins

CAMO 15 pins
44 pins CAM1 15 pins

MISC 9 pins

CAMO 15 pins
CAML1 15 pins

44 pins CAM2 15 pins

4606-4 CAM3 15 pins

camera cable
MISC 9 pins

Figure A—-3. Break—Out Cables
The specific functions of each camera connector change with each AM. For
examplewith the AM—VS, CAMO can be a single—ended dfedential ana
log video input, RS-170, CCIR, dariable—scanith the AM—CLR,CAMO
isan RGB RS-170 or CCIR video input.

A-5
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CAMERA CONNECTORS

The specific functions of each camera connector change with each AM. For
examplewith the AM-VS, CAMO can be a single—ended dfedential ana

log video input, RS-170, CCIR, Mariable-scanwith the AM—CLR,CAMO

isan RGB RS-170 or CCIR video inpiliables A-3 through A-7 give the gen

eral signal pin—outs for the five break-out connectlefer to theefaence
manualfor your Acquisition Module for the specific pin—out and function.

Table A—3. CAMO Connector

Pin Signal Purpose
1 AnalogVideo-B Camera 0 Analo¥yideo
2 AnalogVideo Camera 0 Analo¥ideo
3 AnalogVideo-C Camera 0 Analoyideo
4 CLK Camera 0 Pixel Clock 1/0
5 DGND Camera 0 Digital Gnd
6 Analog Ground-B Camera 0 Analog Gnd
7 Analog Ground Camera 0 Analog Gnd
8 Analog Ground-C Camera 0 Analog Gnd
9 MISC Camera 0 Misc.

10 +12Volts GND Camera 0 +12V return

13 C/HSYNC Camera 0 C/Hsync I/O

14 VSYNC/VDRIVE Camera 0 Vdrive I/O

15 +12Volts Camera 0 Power

A-6
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Table A—4. CAM1 Connector

Pin Signal Cameranput
1 AnalogVideo-B Camera 1 Analoyideo
2 AnalogVideo Camera 1 Analoyideo
3 AnalogVideo-C Camera 1 Analoyideo
4 CLK Camera 1 Pixel Clock 1/0
5 DGND Camera 1 Digital GND
6 Analog Ground-B Camera 1 Analog Gnd
7 Analog Ground Camera 1 Analog Gnd
8 Analog Ground-C Camera 1 Analog Gnd
9 MISC Camera 1 Misc.

10 +12Volts GND Camera 1 +12V return

13 C/HSYNC Camera 1 C/Hsync I/O

14 VSYNC/VDRIVE Camera 1 Vdrive I/O

15 +12Volts Camera 1 Power

Table A-5. CAM2 Connector

Pin Signal Purpose
2 AnalogVideo Camera 2 Analoyideo
5 DGND Camera 2 Digital GND

Analog Ground

Camera 2 Analog GND

10 +12Volts GND Camera 2 +12v Return
13 C/HSYNC Camera 2 C/Hsync I/O
14 VSYNC/VDRIVE Camera 2 Vdrive I/O
15 +12Volts Camera 2 Power
Table A-6. CAM3 Connector
Pin Signal Purpose
2 AnalogVideo Camera 3 Analoyideo
5 DGND Camera 3 Digital GND
7 Analog Ground Camera 3 Analog Gnd
10 +12Volts GND Camera 3 +12V return
13 C/HSYNC Camera 3 C/Hsync I/O
14 VSYNC/VDRIVE Camera 3 Vdrive 1/O
15 +12Volts Camera 3 Power
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Table A—7. MISC Connector

Pin Signal Purpose
12 +12Volts Input Camera Power Input
3 MISC1 Misc.
4 MISC 2 Misc.
5 MISC3 Misc.
6,7 +12Volts GND Input Camera Power GND input
8 DGND Misc. Digital Gnd

CAMERA ADAPTER CABLES

The Misc. Cable plugs into the 9—pin connector on the break—out cables. The
otheradapter cables plug into the 15—pin D—Sub connectors on the break—out
cablesand have camera connectors at the other end. Figure A—4 illustrates a
few of the adapter cables availabRther adapteicables ae available;refer to
thelnstallation Guide, AM Hardware Manual, and congoltr sales represen
tative or ImagingTechnology Incorporated. Refer to Imagifechnology On-

line at: www.imaging.com for the camera configuration guide at:
http://www.imaging.com/producttour/camguide/camguide.html

MISC 4 MiISC1
9 pins 4 MISC2
% MISC3
+12 In (red wire)
4618 Return (black wire)
CAMERA
C/HSYNC
VSYNC
CLOCK
MISC

Standard BNC

15 pins 12 pins

4607 = Sony & Panasonic
4608 = Pulnix RED
GREEN/NTSC/SVHS-L

BLUE
HSYNC/CSYNC
VSYNC/SVHS-C
MISC

Color BNC

Figure A—4. Camera Adapter Cables
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