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Disclaimer and Notice
The material contained in this manual consists of information that is proprietary to GEVICAM Inc. and may
only be used by purchasers of the products. GEVICAM Inc. makes no warranty for the use of its product and
assumes no responsibility for any errors which may appear or for damages resulting from the use of the infor-
mation contained herein. GEVICAM Inc. reserves the right to make changes without notice.

Warranty
All of our solid-state cameras sold in North America have a full three-year warranty. Those sold elsewhere
have a full one year warranty. If any such product proves defective during the warranty period, GEVICAM Inc.
will repair the defective product without charge for parts and labor or will provide replacement in exchange for
the defective product. This warranty shall not apply to any damage, defect or failure caused by improper use
or inadequate maintenance.

Certifications

CE Compliance
The GEVICAM platform including GP-3360, GP-2360, GP-3780 and GP-21400 cameras has been certified to
conform the requirement of Council Directive 89/336/EC for electromagnetic compatibility and to comply with
the following European Standards;
Immunity: EN50082 —2/1997
Emission: CISPR22: 1997/EN55011: 1998 Class B

All GEVICAM products bearing the CE mark have been declared to be in conformance with the applicable
EEC Council Directives. However, certain factory-installed options or customer-requested modifications may
compromise the electromagnetic compatibility and affect CE compliance. Please note that the use of inter-
connect cables that are not properly grounded or shielded may affect CE compliance.

FCC
This equipment has been tested and found to comply with the limit for a class A digital device, pursuant to
Part 15 of the FCC rules. These limits are designed to provide reasonable protection against harmful interfer-
ence when the equipment is operated in a commercial environment. This equipment generates, uses and ra-
diates radio frequency energy and, if not installed and used in accordance with the instruction manual, may
cause harmful interference to radio communications. Operation of this equipment in a residential area may
cause harmful interference, in which case the user will be required to correct the interference at his expense.

Warning
Changes or modifications to this unit not expressly approved by the party responsible for FCC compliance

could void the user’s authority to operate the equipment.
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GEViICAM GigE Vision Cameras Operation Manual

Introduction

1.1 Product Family Description:

GEVICAM is specialized in the state-of-the-art Giga-bit Ethernet camera design and manufacturing.
The GD-series are the dual-tap models of high performance GigE Vision camera family.

In the small and robust package, it contains two-channel digital video camera functions, frame grab-
ber, programmable logic control, and Giga-bit Ethernet interface all together. In today’s many applica-
tions, which use full advantage of digital data for image capture, process and manipulation for the best
result, the GigE technology excels the most. GEVICAM family is designed to serve for the demanding
and vast applications.

The high speed, high band width data output directly from camera to PC in 100m of distance elimi-
nates the need of a frame grabber, expensive multiple cables, and a simple PLC device or industrial
interfaces.

The applications cover machine vision, high security, ITS, medical and scientific field.

This base model series provide a dual-tap CCD platform for VGA, mega-pixel, and 5 to 10 Mega-pixel
cameras in monochrome and RGB Bayer color.

1.2 Features and Benefit

o 1Gigabit/s high speed point-to-point transmission

. No frame grabber required for image capture

. 100m with Gigabit Ethernet cable CAT5e or CAT6

o GigE Vision standard compliance

. Field upgradeable firmware via Ethernet

. Excellent S/N (>58dB) for 12-bit, 10-bit or 8-bit output, 12 to 8-bit Gamma conversion and cus-
tom LUT

. Dynamic channel balance

. No-delay asynchronous reset with time stamp and async shutter

. GPIO for local /0, RS-485 communication for auxiliary devices, Audio /O

o Color (RGB Bayer) versions

. Miniature, robust package (34 x 34 x 68 mm)

. Industrial Ethernet and GPIO connectors

o Various drivers available for existing machine vision software

. Extensive software developer’s kit (SDK)

. Best cost-performance GigE camera

1.3 GgiE Vision Standard Compliant Cameras

The latest development of GigE Vision standard requires separate protocol from Pleora iPort protocol
and the GigE Vision protocol version is called “GEV” version. There are some minor trade off from the
versatile and flexible iPort protocol but GEV plays key roles to interface with many GigE compliant API
software and devices as “Plug and Play” connectivity. Because of the key protocol differences, the
firmware is not compatible each other and must order as the separate models. However, the SDK and
control software is the same for both models.

Please refer supplemental GEV Manual for the GigE Vision compliant cameras. The GigE Vision
models are marked as “GEV” or “GigE” logo.
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1.4 System Configuration
The GigE Vision cameras require two parts of system configurations; Camera setup and PC setup.

1.4.1 Camera Power Requirement

1.4.1.1 GPIO Connector
Camera power is 12 V DC +10% and we recommend to support more than 1A on inrush current at the
start-up.
The typical current consumption of GD-series is 400 mA at standby and 450 mA when it sends
streamed images.

We suggest to use the industrial GPIO cable (Interconl; GPIO-XX-PS) but the standard MDR-14 pin
plug (3M;10114-3000PE) with a MDR shell can be used.

1.4.1.2 RJ-45 Connector

Data communication uses standard RJ-45. The GigE standard requires CAT-5e or CAT-6 Ethernet
cables.

Either Patch cable or Cross cable works for the camera interface. We suggest using the industrial
GigE cable (Interconl GigE cable; GEVPT-XX-P) for the secure and reliable operations.

1.4.2 PC Requirement
1.4.2.1 PC Basic Requirement
To achieve the full bandwidth of the GigE Vision cameras, a PC must have at least
1.4 GHz or faster CPU (Pentium 4, Athlon)
e\Windows 2000, XP Professional, or Red Hat Linux (custom application)
eMore than 128M Byte of RAM
A GP video card supporting DirectX 8.1 and not using shared memory (See Pleora documents;
A normal video card works but with less efficiency of the CPU performance.) Built-in graphic card

in a laptop or general PC may not be able to display full resolution of GD-155000. Reduced image
size for display format may be required.

1.4.2.2 Network Adaptor
A PC must have a GigE NIC (Network Interface Card) to achieve full performance. Each NIC card
contains an Ethernet PHY chip made by various companies. For the best performance, we suggest

using the Intel Pro1000 NIC. With the Pleora e-Bus Driver, other NIC can be also used.
See driver installation section.

We recommend the following network adaptors;
Intel Pro/1000 MT Desktop Adaptor (32-bit PCI),
Intel Pro/1000 MT Server Adaptor (64-bit PCI-X),
Intel Pro/1000 MT Dual and Quad Port Server Adaptors.

1.4.2.3 Ethernet Switch

Since the GIgE Vision standards comply with the Internet Protocol, the products should work with

standard switches. However, machine vision industry requires jumbo-packet handling thus limits the
selection of applicable switches.

The following switches have been suggested by Pleora.

3COM 3C1740x (3800 Family)
3C1770x (4900 Family)
DLINK DGS-10xxTx 10/100/1000 Family
DGS-3308-FG, DGS-3308-TG
CISCO WS-C3750G-12S-S
The above list may change from time to time. Please contact GEVICAM or Pleora for the updated
models.
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2. Installation
2.1 Camera Setup
2.1.1 Getting started
We recommend you to save the original packing cartons for camera and accessories in case you
need to return or exchange an item. It is a good idea to bench-test the products prior to the field
installation. GEVICAM cameras have highly integrated functions and do not need many add-ons.
However, please check the product items and options or accessories if you ordered them.

2.1.2 Connect Power

2.1.2.1 GPIO Pin Assignment Table 1
The GPIO connector is MDR-14 and the mating Pin Description Pin Description
plug is 3M’s P/N 10114-3000PE or equivalent. 1 GND (Power RTN) 8 +12VDC In
Apply +12yDC (+10%) to pin 8 and return (Power 5 GND 9 Trigger In (TTL)
GND) to pin1. (Table 1) (Fig.1) 3 Strobe out (TTL) 10 RS-485-
Once the polarity is confirmed, power up the cam-
era. The current consumption is around 350mA 4 RS-485+ - Opto D1 in-
without connecting Ethernet cable to PC. 5 Opto D1 in+ 12 Opto D2 out-
2.1.2.2 RJ-45 Connector and Ethernet Cable 6 Opto D2 out+ 13 Audio out
Connect a CAT-5e or CAT-6 Ethernet cable to 7 GND 14 audio in

camera and PC.
The Ethernet connector has two green LEDs built-in.
They are not power indicators. They light when Ethernet
cable is connected to PC. One LED brinks when the data is
being transferred. Once Ethernet is connected, the power
consumption goes up to 400mA range without data transfer
(standby state).

2.1.2.3 Cable Assembly and Power Supply ey
We suggest to use an industrial GPIO cable made by LT Fig. 1
Interconl. (P/N GPIO-XX-PS) TR Tg—
For the easy application or demonstration, the PSC12
(Power Supply with a MDR connector) is also available as
our accessory item. (Fig.2)

i
p—
= :‘l
=
[
A

Industrial GigE cables are also available from Interconl.
(P/N GEVPT-XX-P). These cables are available in various
length (in XX m).

The strain relief of both GigE and GPIO cables are using
thumb screws to secure the contacts. (Fig. 3)

2.1.3 Lens Mount and Lens Selection

Standard lens mount is C-mount and CS-mount is available
as option. Choose proper lens for the field of view and aper-
ture control as optics are always important factors for good Fig. 3
image quality. We call “Garbage in - garbage out princi-
ple”. No matter how good the image process is, if input is
not good, the final data may not be good at all. Keeping the
initial image the best quality with optics and camera perform-
ance prior to the frame grabbing, is very important.

GPIO Cable GIigE Industrial Cable
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2.2 Driver Installation

2.2.1 PC Software

Use the Pleora Coyote Software to launch the High-performance Driver and Gig communication. For
detailed installation of the High-performance Driver, please refer the Pleora’s instruction document.
The Standard Ethernet Driver (Windows Stack) has to be replaced with the High-performance Driver.
The current version of driver is ver. 2.2.1 (High Performance Driver) or 2.3.1 (e-Bus Driver).

The ver. 2.2.1 is recommended only for Intel NIC (Pro/1000) and whoever has already been using it.
The ver. 2.3.1 works for various NIC manufacturers. You can choose either High-performance Driver

or E-Bus Driver based on your system.
For the new installation, we suggest to use the ver.
2.3.1.

2.2.2 Install High Performance Driver

At first, a GIgE NIC card (Network Interface Card) is
required for your PC. Intel Pro 1000 NIC card is
recommended in the PC. Install from the file or
download the Pleora Coyote SDK software, which
contains the High-performance Driver in Pleora
iPort file. For the ver. 2.3.1 installation, skip 2.2.2.1.

2.2.2.1 Ver. 2.2.1 High Performance Driver
Go to “Control Panel” and open “System”. Go to
“Hardware” and select “Device Manager”. Look for
“Network adapters” and find which cards are listed.
It should show “Pro/1000 network connection” or
similar. Right click and select “update driver” (Fig.
4). Go to Window search for software, then select
“Install from a list (advanced)”. Next, select “Don’t
search. | will choose driver to install”. It may list up
available drivers and highlight “Pro /1000 Grabber
driver”.

If it is not listed, it may ask to find the file. Browse
the file where the Pleora iPort software exists. Find
“Pro 1000” (may be inside of Window NT or 2000
file) and click (Fig. 5). The High Performance Driver
should be installed into the PC.

After the High Performance Driver installation, the
Device Manager shows Pleora icon for the Grabber
Driver. (Fig. 6)

To switch back to the original Pro/1000 network
driver (Window Stack), repeat the same process by
selecting “Pro1000 Grabber Device”, right click and
update the driver with the original version (i.e.
Pro/1000 MT Server).
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be steadily ON. If not, make sure an Ethernet

A | |Application. Coyote window appears. (Fig. 8)
e | 121wz .1 | | Press “Detect” button. It may take for a while (5
comms = = = o | [to 10 seconds) to show up IP address. (Fig. 9) e

Gateway

IF Engine Settings
MAC Addiess |

e owe . 2 @ | |application.

IP Address

Subnet Mask |

Gateway

Warnings

GEVICAM Inc

Motwark Adapter Configuration Wizard

2.2.2.2 Ver. 2.3.1 e-Bus Driver (Recommended)
Install the GEVICAM SDK ver. 2.3.1.
If you have the ver. 2.2.1 or older one installed, uninstall the

Driver solpction

Select your prefemed driver

(s Foeriby of dvars

driver at first and make sure iPort file of “Pleora Technologies” S,

in the Program file is empty. Ry

The installation creates two application icons. One is Coyote PR

and another is Ethernet Bus Driver Tool. To allow e-Bus Driver ndmaomh

Installation Tool to see all NICs, please make sure all the NICs _

have their original Window driver installed. A o C) =

Follow the Ethernet Bus Installation Tool instruction and select the best driver for your system. The
High performance driver is the best choice for Intel NICs. The good alternative is the e-Bus Driver with

“optimal” for Intel NICs and with “universal driver” for other NICs.
(Fig. 7) [t ad
Each time you change the driver, you are required to reboot the i S——
computer. Also when you change the non-Window stack s —
driver, you have to install Window stack (original driver) at | = _
first, then change to the e-Bus or High-performance Driver i i
through the Windows stack. oo
The driver installation method described in 2.2.2.1 can be also o
applied for the High Performance Driver of ver. 2.3.1. By doing
so, you do not have to reboot your computer.
| Fig. 8

2.2.2.3 Open Coyote Application
Connect the camera and PC with an Ethernet cable (CAT-5e or
CAT-6) and power up the camera. LEDs of RJ-45 connector will T oummmmmmm

bl 1 e

cable is connected to the PC. Open the Coyote

; O U Click OK.
-~ | Make sure there is no Firewall protection to this application. In order to check, go to
wszoar | |“Control Panel and find “Windows Firewall” icon and add the exception for Coyote

If it warns “subnet do not match”, change the IP address of your camera to match the
network address (Left two major blocks must match. Number must be from 1 to 255).
In this (Fig. 10) picture, it indicates address “0” is used and you need to change to

[l

“eiFlg. 10

' |any number except for 0. Type 1 for the example.

Next is to select the camera type and select “standard camera link camera”. GigE
cameras are not camera link but the internal camera structure is

using Camera Link interface signaling. (Fig. 11) oy -
Once all connections and detections are done, you are ready to | “ =
see the image by opening the “Acquisition” tab and click “Start”.
For detailed camera configuration, see section 4.4.

Devicanana [
Mot connected
AL adion 0050 C2. 1070 FF Application coniol mode

MAL address (NIC]  [00:17:25:01:97: 70

For users who do not have GigE NIC cards but have a normal

Fast Ethernet NIC, the same filter driver can be used with limited | ._.
bandwidth. Regardless, the Coyote Filter Driver must be used e s
(cannot use TCP-IP driver).

Comuricstion node | PORT Protocel ovms High Pedcrmance (P D

Fig. 11

10
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3. Operations
3.1 GigE Camera Function Blocks

e Imager Block
The Imager block is specific to imager type and it contains the imager driver circuit. By simply
changing this block (single PC board), many types of resolution, size, characteristics of CCD and
CMOS sensors are adapted to the same platform while other blocks remain in the same hardware.

e Signal Process Block
The signal process section is critical to the high performance and the image quality. The 12-bit
high speed A/D conversion is standard for all models. On this board, a RJ-45 connector is
mounted with the shortest traces from the PHY chip.

e GigE Block
The GIigE Block consists of a FPGA, PHY and memory ICs.
e FPGA

¢ Timing Gen Block
This is a control logic and timing generator block for the camera. The design prince
ple is register base and easy to reprogram various imager types without effecting
other functions.

+ iPort (Pleora core) Block
The heart of GigE interface and frame grabber function control is in this block.

¢ PLC (Programmable Logic Controller)
The GPIO function interface is called PLC as it generates necessary functions for
PLC interface.

e PHY
A low power, small package PHY chip is used in a very dense layout. The heat dissipation |
s carefully removed to outside with the heat-pipe architecture for the high reliability opera
tion.

e Memory
A fame grabber function requires large memory space. The standard size is 16 MB but can
be extended to 64 MB as the custom option.

Power and GPIO

e Power and GPIO

This block seems simple but creates the Signal Black (Dual circuit)

major differences from other cameras. Imager

Low power consumption, extremely low Blocg|]< «

noise characteristics and unique GPIO (Dual-tap)

functions are the result of our expertise —>

based on many years of design experience. . .

Timing i-Port | | PHY

e Easy Customization Gen <

This is the very refined platform design and easy to build

custom-design products out of these blocks. The blocks

of Imager, Signal and GPIO boards are easily customized. Memor'y BAIock
Please contact GEVICAM for the specific requirement. Fig. 12

11
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prgesaoten, W
3.2 Coyote Application Software (Ver. 2.3.1) e r it vemess

B MIC MAL 017X 07 Nk Petamance 11 Device Deves
P 1P Ergre MAC (0 BICHE TFE

3.2.1 Launch Coyote Application

Connect Ethernet cable between PC and the RJ-45 connector on
the camera, and GPIO cable between the GPIO connector on
the camera and the power supply. Power up the camera. Launch

the Coyote image-capture-and-control software. == Fig. 13
o Firstly, select “display this dialog at application start up” and

Fin DEngre Camers Took bk

click "OK” on application option. Coyote dialog box with

Ceornmmchen | fcqaniion | knage Saving | Disgrent

“Connection” tab appears. —
e Secondly, click “Detect device” and “High Performance IP
Driver with MAC address” appears. (Fig. 13) Bt o
Click “address” and “OK”. The IP addresses appear in the A -
Connection dialog box. Commancsion e [FORT o i Pl 0
e On “Camera’, click “Select camera”. GEVICAM cameras are i
designed to take the standard Pleora “camera link camera”.
Click “OK”. Then click “Apply”. The IP Engine Setting infor- Fig. 14
mation status indicates “Connected to device”. (Fig. 14) (oo}
e Select next tab “Acquisition”. Go to “Configure” and mark
“Show advanced configuration pages”.
« Select “Pixel” Tab. The factory default of B/W camera output [, .o s e
is 8-bit with Dual output format “Right Inverted”. So select 8- i [ = hot [ 3]
bit (default). And click “OK”. (Fig. 16) etk = ey 8@
 contiguraton - Advances : M= . Open “Image” tab, the image size | . . - e

< |xr
4y

IF Engine | Port Communication | Grabber | Fixel | Image | Grabber Extensions | RiGE Fiter for GD_155000 IS 2456 X 2058 but T ;

Fixel Type

Dec. Block Y 1

Ckimass = 2 | can be changed to smaller numbers e
1y
B L 3 woew 2~ | for display limitation of PC. When i ki) -
Data fomat F [intellaced f . Field order | Grab nest field v
smaller width is selected, Offset X
Dual output format 2-taps, Segmented, Right Inverted . ! Indeterminate windowing =
R must have the difference from 2456 when using indeterminate windowing, the (P Erigin is st up 10 uss the fisme vald (FYaL)
anitfor e walid (LVAL) sianals 1o datect the height and the widih of the image.
LrevCae BN DN L Hight ered cbipit ¥ | to set number (example: for 2000 x The width and height contrals are then used to set up the bufers of the applicatian and are
Pixel Type |D: D00DO0000207 0001R . . nat sent to the [P Engine.
2000’ Offset X IS 456) NOte' The Rite: st if the image type is “line scan” or if the grabber has its “auto intetnsl rehigger

Corrversion Dptions made on, the indeterminate height cannot be enabled

horizontal number must be increment
of 4. For the quick test purpose, you
can stay with the default value until
you see image capturing and ready =~ Hsrovsteeedconiguaionzages [ ok J[ cee J[ cosh |
for configuration changes. (Fig. 15)
Fig.16 | For the color ve}:crsionls, C;oyolte takeshon:cy 8-bit i(;lpfut (I:mdf Ga}mma 0.45is
more common for color display. So the factory default of color camera is
o set to 8-bit with Gamma. Select

[ Indeterminate width [ Indeterminate height

Fig. 15

RGB color and the starting pixel orientation. For detail of the oo i
color camera setting, please refer to “Port control” described in .
camera control to set the output format to 8-bit Gamma LUT and | ©~ B ot e
color selection in section 4.4.4.
e Acquisition =
Now go to acquisition and select “Grab-continuous” and e e e
“Start”. You will see the live images. The grabbing infor- gt i (B0 rrn 0 5
mation should indicate around 12 fps of image capturing S =
for 5 Meg, 200 fps for VGA. T
At this stage, the image displayed may not be perfect .
. Fig. 17
and you may need further camera and grabber configure- { o)

tions. (Fig. 17)
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3.2.2 Configure and Camera Control

Firstly, open “Configuration Advanced” and set up the
correct image size and pixel information from each tab. |
Next, select “Port Communication” tab.

| Configuration - Advanced

IP Engine: Port Communication | Grabber | Pixel I Ima_ge | GraEber Extensions | RGE Filter_

Port Selection

The port is “Serial Port 0” for this camera control. Se- e =
lect two locations of “Hexadecimal” marks in “Send”

and “Receive”. (Fig. 18) ;::;as; OASTI @ Hexadecinal

The camera takes the command as virtual RS-232 Commennd (52
control. “Write” starts with 57(hex) and “Read” is 52, Append

which are equivalent to ASCII “W” and “R”. W | spsomsasanseiantTs

For each 8 bit, command has to be sent. Click “Send” | SeetoswteSoftare Guide :

or hit “Return” at each 8-bit input. (If you are using the Heoohn

L Digplay fornat () ASCI (3 Hexadecimal -
ver. 2.2.0, this is only the way to send command). e

For example, the register address of “Gain Control “is {| | s

0010 and the data of 32-bit follows. The gain value A L

resolution is 10-bit and only changes from 0 to 1024 | > " ®%

(10-bit). So, sending the maximum gain of 42 dB is;
00 00 03 FF.

Therefore, the sequence of the “Write” command is;
57-send, 00-send, 10-send, Fig. 18
00-send, 00-send, 03-send, FF-send. T '

After the completion, ACK of “06” appears. S —

With 42 dB of gain, you will see significantly bright but noisy images.

If you want to see the register reading, type “52” <send>, then “00” <send>, “10” <send>. You will see

data of the address and ACK “0D".

In the improved version of 2.3.0, this Port Communication command can be sent as one string.
Type “52” <space> “00” <space> “10“<return>. You will see the same read out as before. If you
change the last “10” with “11”, you will get another data reading of the black level.

It is the same process for the “Write” command.

Type “57 00 10 00 00 00 50" <send ( or return)>. For each 8 bit, you have to hit space bar.
Make sure you set back the original gain setting, type “57 00 10 00 00 00 50” <return>.

“Configure” window shows various functions besides the “Port Communication”.
The detailed information is described in section 4.4.

13
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3.3 Basic Camera Control Register-base Camera Control
The GEVICAM platform is register base. The command control is done with the 16-bit of address and
the 32-bit of data in hexadecimal. To send the “Gain” command of 255 (15dB) as an example, start
with the “Write” command “57” followed by the address “00 10” and the data “00 00 00 FF". It receives
acknowledgement of “06” after the completion of command. The “Read” command is “52".

3.3.1 Gain and Black Level Control

3.3.1.1 Gain Control (GainRaw):(0010)
The camera gain is controlled in the10-bit resolution from 6 dB to 7
42 dB (0~3FF). The variable gain amplifier is set by;

VGA Gain (dB) = (VGA code x 0.035 dB) + 5.3 dB

3.3.1.2 Black Level Control (BlackLevelRaw):(0011, 0019)
The video black level control is in the 8-bit resolution from O to 16
digital value out of 255 (0O~FF). The factory default is set at 4.0 . Pa
(digital value) 1 17

3.3.1.3 Dynamic Range and S/N Ratio
The GEVICAM platform is set the factory default at the best dy-
namic range. Since the platform performs at very low noise floor
providing overall signal to noise ratio of 60 dB, the cameras are set to operate for the widest dynamic
range in the 12-bit resolution. Because of such a low noise floor, the images, which may look too dark
to human eyes, still contain very good signal once it is enhanced. On the contrary, if high gain is used,
the dark image may be visible but other brighter sections will be saturated and lost. Our concept of a
digital imaging camera is to provide the best signal to noise ratio and use full advantage of digiti-
zation for post image processing (can be real time).
However, those who need high gain operation, it has Max. 42 dB of internal gain adjustment, which is
extremely high gain!
The simplest measurement of S/N Ratio is using black level data deviation (standard-deviation) in a
large region of interest (ROI). The specific definition of SNR is 20 log (255/ rms-noise) and rms-noise
can be replaced by standard-deviation; SNR = 20 log (255/standard-deviation). 255 is saturation level
in 8-bit. Temporal noise, which is averaged in frame by frame data for the exact S/N measurement, is
ignored in this simple measurement. However, in the single frame, the large ROI deviation provides
good representation in practical value. In the 8-bit data, the popular software such as Photoshop can
measure the standard deviation.

42,

8
N
N

W

/

&

VGA GAIN (dB)
na
i

6
0 127 255 383 511 639 767 895 1023
Fig. 19 VGA GAIN REGISTER CODE

3.3.2 Data Output Modes (0012)

3.3.2.1 12-bit, 10-bit, 8-bit Linear Output (PixelDepth): (00 00 00 00, - 01, -02)
The GEVICAM platform has a 12-bit high speed A/D converter and the output is selectable of 12, 10
and 8-bit (Factory Default: 8-bit). Both 10 and 8-bit conversions are done by taking the most significant
bits out of the 12 bit. All black and white cameras are set at the linear output. Dual-tap output must
use packed data format for 10 and 12 bit (Pixel Tab).

3.3.2.2 8-bit LUT (Gamma) Output: (00 00 00 03)
The 12-bit to 8-bit conversion LUT (Look Up Table) is built in. The multiple knee Gamma (0.45) LUT is
embedded for the better dynamic range but limiting dark noise. All color cameras are set the factory
default to 8-bit and Gamma 0.45. Custom LUT is unloadable. See field upgrade in section 6.2.

3.3.2.3 16-bit Data Conversion: (00 00 00 20)
Many image process or analysis software uses 8-bit or 16-bit raw data input. This selection allows 12-
bit output to be used in 16-bit image input tool. The most significant 12-bits are used in 16-bit.

(Note: Italic description in parentheses is based on GigE Vision standard naming convention.)
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3.3.2.4 Test Pattern Generator: (00 00 00 12)
A test pattern generator is built in. It is a useful tool to diagnose Ethernet communication and camera
functions. The output is 8-bit pattern.

3.3.3 Asynchronous Reset and No-delay Reset:
3.3.3.1 Hand V Async Reset
The external trigger is a hardware trigger applied to pin #9 of GPIO connector with TTL level same as
Vinit or edge trigger. The default polarity is negative going edge. Positive going edge is selectable by
selecting the register (00 21 00 00 00 01).
GEVICAM has the no-delay reset capability to reset both horizontal and vertical without internal sync
delay. Only a few fixed pixel-clock delays (4 clocks typical) exist as the internal logic delay. The data
output delay occurs through the signal process but it is not the trigger or reset delay. The image cap-
ture is implemented with the internal no-delay reset timing thus they are always synchronized to the
trigger pulses regardless the number of cameras.
This eliminates a need of phase lock loop circuit for synchronizing multiple cameras.
3.3.3.2 Trigger Mode Selection (TriggerMode): (00 23)

In the trigger modes, there are various useful modes as follows;

(1) Async No-delay Trigger: (00 00 00 01)
It resets both internal H and V sync to pixel clock level.
The exposure time is programmable in each mode. The camera module outputs one FVAL equivalent
pulse per trigger for the image capturing. It finishes the complete frame before resetting with the next
trigger. If the trigger pulse comes in before the completion of frame data, it will be ignored. This fea-
ture avoids malfunction of image capturing caused by trigger noise and chattering.

(2) Pulse-width Control (ExposureWidth): (00 00 00 02)
It resets at both external pulse leading edge and trailing edge with no-delay reset. The exposure time
is exactly the same as the pulse width between the leading edge and the trailing edge.

(3) Hardware or Software Trigger (TriggerSelector)
The trigger type is selectable as a part of PLC (GPIO) functions. The hardware trigger is TTL external
trigger and the software trigger is initiated by the PLC program from the PC via Ethernet.

(4) Trigger Polarity (TriggerActivation): (00 21) (00 00 00 00, 01)
The leading edge polarity of either Falling edge or Rising edge is selectable (Factory Default: Falling
edge).

3.3.4 Exposure Control

3.3.4.1 Programmed Exposure Control: (00 24, 00 27, 00 28)
The programmed exposure control is done by electronic shutter mechanism which discharges the
photodiode electrons at the trigger and starts integrating at the shutter timing by counting number of H
clocks. Then the electronic charges are transferred to CCD shift registers to clocked out as video out-
put. This mechanism is applied to all async / shutter modes in hormal scan mode, async mode, and
ITS mode. In essence, the electronic shutter control and exposure control is the same meaning.

Exposure Control (ExposureMode, ExposureTimeRaw): (00 24)

The exposure time is variable from 1n to FFFF (65535)n. “n” is number of counts of horizontal lines.

(n=1H)
VGA 5 Mega-pixel
In=10ps In=32ps
(= 1/100,000sec) (= 1/30,000sec)

Example: n = FF in hex = 255x32us = 8.16 ms of exposure in 5 Meg-pixel.
If you want to set 1ms (1/1000 s) for 5 Meg, n = 1000/32 = 31 = 1F (Hex).
So, enter “00 24 00 00 00 1F”.
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3.3.4.2 Pulse-width Exposure Control
This is selected as Async Pulse-width Control in trigger mode (00 23, 00 00 00 02). The pulse width
between the falling (leading) edge and the rising (trailing) edge is the exact period of the exposure.
The pulse width is not synchronized with the internal timing such as horizontal clock but only latched
with the high speed pixel clock in 25 ns of latency to reproduce identical timing as the trigger pulse.
This is also useful tool for synchronizing multiple cameras triggered with a variable exposure.
3.3.4.3 Internal Exposure Control Pulse Generator
The Coyote software allows user to trigger Gig cameras from the PC or host. See PLC functions in
section 4.6.1.
Note: Some early models may be required firmware upgrade to implement this function.

3.3.5 Full Scan and Partial Scan (00 23, 00 00 00 10, -11, -12, -14)

3.3.5.1 Full Scan: (00 00 00 00, -01, -02, -03, -04)
The basic platform of GD-series use the progressive scan CCD (or CMOS). The full scan image is by
progressive scan, which does not reduce the resolution by capturing one frame (i.e. field image in
Interlace reduces the resolution). The platform uses 40MHz x2 clocks as standard and the typical full
frame rate is 200 fps for VGA, 12 fps for 5 Mega-pixel. The Coyote grabber function “image
size” is set to cover the camera’s active pixel data. The horizontal number is multiple of 4 and the verti-
cal is the exact vertical pixel numbers.

3.3.5.2 Partial Scan: (Mode A: 00 00 00 10, - 11, -12, -14 and Mode B: - 20, -21, -22, -24)
The GD-series output the full frame images in higher frame rate than most of similar cameras but also
output the partial scan images with even higher frame rate. The VGA full scan is 200 fps but 240 line
partial scan outputs 380 fps. The factory set partial scan lines are 240 for the VGA, and 1380 (A) and
1080 (B) for the 5-Meg. The location of starting lines is programmable (00 26). The vertical area is
variable only in horizontal line counts (Horizontal pixel number does not change). This field of view
adjustment is helpful to align the point of interest without moving the camera position.
The exposure control and other functions of normal scan are also applied to the partial scan modes.

3.3.5.3 ROI Setting in Frame Grabber Function (Coyote Application)
Along with the camera side of partial scan, the frame grabber function of the GigE cameras can select
specific size of ROI (Region of Interest). This does not help increasing the fame rate but the data
transmission and bandwidth can be improved by sending small section only, which, in turn, speeds up
the signal processing. See the image size setting in Coyote Application 4.4.2.

3.3.6 Strobe/ Internal Exposure Signal Output

For all async reset modes, the internal exposure pulse is output from the GPIO pin (Pin #3). This can
be used to trigger strobe or other control devices. The output is TTL - active high.

The signal is same as the internal exposure control pulse so that it can be monitored for the exposure
timing, image grabbing, and internal frame rate in each mode. The internal delay of all resets is 4 pixel
clock. (Fig. 20 and 21)

Fig. 20 Async Trigger and Internal Reset Timings Fig. 21 Internal Reset Delay

Async Trigger (Pulse width) _
| ‘] External Trigger Input (TTL) | l

Internal H sync/LVAL =
I i Internal Reset /Exposure Pulse
_Iu_]ernal v SY”T I I <k ,_

External Trigger Leading edge ili
Discharge Pulse ! 99 I ﬂdge

Transfer Gate [|

FVAL ; Active Data One Frame Internal Reset /Exposure Pulse ||

Exposure/Strobe Out ] T 4 Pixel Clock 4 Pixel Clock
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3.3.7 Back-to-back Strobing: (00 23 00 00 00 03), (00 25)

Two consecutive strobes per one trigger are output with a programmable interval before and after the
CCD transfer gate. Thus two frame images of strobe lightings at very short interval can be captured.
Since this method freezes objects in specific interval or almost simultaneously, the application is effec-
tive for high speed object motion analysis, dual lighting imaging (i.e. front-lit/back-lit, two color LED
strobes, visible and IR lighting, etc.). By analyzing the two frames, it can find the particle trajectory, ac-
curate motion speed, different angle views, different material properties, etc.

This mode is only applied to the Full Scan Mode and the programmable interval (00 25) is within the
one frame period. (It can be longer as custom option such as two frames or 100ms apart).

The interval programming is;

= Number of (n - 2) x 1H (horizontal clock) *‘J—Tﬁﬂ—‘

For 1 ms interval for 5-Meg, the command is; internal HoyncAVAL

57 00 25 00 00 00 1B Aol Uzlalfallsliel7llallollt0

( n-2=1000/32=31,n=33=21 heX). Strobe Pulse Outpul [ 11t Pulse (iixed) [ Variable 2nd Pulse
To be precise, this gives 1.01375 ms of interval. Tauen 8H (default) "

Transier Gate

The minimum interval is 00 00 00 04. d
This mode is only effective in the dark environment | Minimum Puse interval  1H[ ™| [ 1
and strobe lights are only the light source. T S Fig. 22

3.3.8 Multiple Frame Capture (ITS Mode), Bracketing Exposure: (00 23, 00 00 00 04)

This is similar to multiple-shot photography with different exposures to bracket the lighting conditions.
This is a good tool for ITS license plate reading, high security identifications of critical object imaging.
The number of frames being captured are programmable as well as each exposure time.

(Example; three shots per trigger with 1/250, 1/500, 1/1000s and use the best image among three)
The number of frames per trigger is programmed with (00 29) register. Currently you can choose one,
two or three frames. (00 00 00 00, -02, -03 respectively). The exposure is (00 24) for the first frame,
(00 27) for the second frame and (00 28) for the third frame.

3.4 Advanced Camera Functions (Hardware Description)
A GigE camera is powerful and it serves as a local server in a network. Besides common I/Os such as
external trigger input and strobe signal output, it provides additional port controls.
The GD-series can handle RS-485 Serial Interface, CAN (optional), Opto-isolated I/Os, Digital Audio
Input and Output, and Temperature Sensor.

3.4.1 RS-485 Interface

3.4.1.1 RS-485
Customers can send own RS-485 serial control protocol via Ethernet. Industrial RS-485, PROFI-bus,
surveillance pan-and-tilt / zoom lens control protocol, lane control signals are a few examples. A CAN
device can be also used for industrial serial control. In camera control (Port control), RS-485 is using
Port #1. (Port 0 is used for camera control). These serial communications are transparent between PC
and camera GPIO outputs. This application is simply using an Ethernet cable to handle user’s serial
communications besides image transfer so that there is no specific protocol provided as part of SDK.
See Port Control section 4.4.3.
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3.4.1.2 CAN Device Control
CAN (Controller Area Network) is slightly different serial bus using the same technology as RS-485.
As option, we can mount CAN device instead of RS-485 transceiver. CAN protocol must be provided

by user.

W1 GND W2  Video
3.4.2 Opto-isolated I/O W3 Cont+ W4  Cont-
There are two sets of optically-isolated inputs and outputs (Fig. 23). W5 Drive- W6 Drive+
With setting of solder jumpers J1 and J2, the IOs can be one input/one (5v) Table 2
output, two inputs, or two outputs. These IOs are designed for the appli- [[[ 90522, 0.2. ¢, k=
cations which need different voltages, used in high surge/noise environ- Y
ment, the signal isolation from camera body, etc. GPIO Board -
Standard setting is one input (D1=J1 open) and one output (D2=J2 D
short). &
For input selection, J1 and J2 jumpers are open, and they are shorted ® 5‘@
(solder jumper) for output. ) Fig. 23

Factory default is open on J1 and short on J2.

3.4.3 Audio CODEC I/O

It has a built-in audio CODEC to handle digital audio via Ethernet. It uses the high speed serial port
(Bulk port 0) to take audio stream. The input can be also used for analog input monitoring (AC cou-
pled) in audio frequency range (10 Hz - 10 KHz) such as the Doppler speedometer, chopped DC level
detection, etc. The audio input and output have no audio amp or speaker driver. Therefore, auxiliary
device may be required.

The GPIO pin assignment is #13 for output, #14 for input. The full function cable uses shield cable for
these pins. The signal is similar to the computer audio 10 (AUX input, earphone output).

3.4.4 Temperature Sensor

A temperature sensor is built-in on the GPIO board to monitor internal thermal condition. It is part of
internal 12C control (90 XX) and the value can be accessed by reading the register address in the
Camera control port (0). Type “52” (Read) then address “90 00" for the [2C temperature sensor. You
will get the data in hexadecimal. The raw data have to be converted to actual °C (binary formatted in
2's complement). The resolution of data output is 9 bit (0.5°C resolution) with one sign bit. The data
are in hexadecimal and have to be converted to binary in the 9-bit resolution from MSB in 16-bit.

bit15 bit14  bit13  bit12  bit1l  bit10  bit9 bit 8 bit7  bit6-0
Sign bit 2°°C/bit 2°°C/bit 2*°C/bit  23°C/bit 22°C/bit 2°C/bit 2°°C/bit 2% °C/bit all 0

For example: Hexadecimal Binary Decimal Ta (°C) = 1/2 x (Decimal)
OFA 011111010 250 +125
032 0001 1001 0 50 +25
001 0000 0000 1 1 0.5
000 0000 0000 O 0 0
001* 111111111 -1 -0.5
370* 1100 1001 0 -110 -55

(Negative temperature conversion is done by complimenting each binary bit and adding 1 and
Sign bit is 1). * These data indicate negative values due to the sign bit of Binary data.

Example: Type “52 a0 00” <Return>. You will see the data of 52 a0 00 00 00 00 50 OD. On the data,
50 Hex is 80 in Decimal. So the temperature is 40 °C (0D is “Acknowledge”)

(Note: Refer the related document of MCP9800 for more details.)
18



u GEVICAM Inc

4. Operations (Frame Grabber Section .... GigE Interface)
4.1 General Description of GigE Interface

Ethernet is the most popular and widely used for the digital communication method today, of which
technology is proven and robust. Giga-bit Ethernet is an extension of fast Ethernet but has 1 Giga-bit
band width, which has the best advantage for image processing and sending high resolution, high
speed digital video to a host. It eliminates a need of frame grabber in machine vision thus cost per-
formance improves against the conventional [Analog Camera + Frame Grabber] or [Digital Camera
(Camera Link) + Frame Grabber] combination. There are numbers of benefits to go to GigE cameras
in many applications
Pleora Engine: GEVICAM uses Pleora Technologies’ engine, core and SDK.

4.2 Related Documents
When you open up the SDK installation, you will find a document file in Pleora Technologies’ iPort or
e-Bus software files (located in program file). It contains Quick start instruction, C++ SDK reference
guide, iPort user’'s manual, Driver manual and other important information. See appendix for the detail.

4.3 Functions and Features

There are numbers of benefits to go to GigE cameras in many applications.

e Pleora engine: GEVICAM uses industry-leading Pleora Technologies’ engine, core and SDK.
Many organizations worldwide support the SDK as well as Pleora’s support group.

e High Performance Driver to off-load CPU task
The most critical parameter to choose the system is if you have enough CPU power for your
image processing, other communications, display, etc. The typical CPU usage of high perform-
ance driver in streamed video transmission is less than 2% (mostly below 1%).

o Deterministic continuous data transfer at 1Gb/s for 100m or more with switches.
The cable length is major advantage of Ethernet. This feature allows the new concept of factory
process control with computers away from each machines.

e Versatile SDK to support wide range of applications
Window OS, Linux, Various NIC card (and PHY), popular application drivers, OEM re-branding,
Training class at Pleora, continuous improvement, etc. are some of the features.

Frame Grabber Functions:
GigE camera-interface acts as a frame grabber function and the brief specification is as follows;
e On board Memory: 16 MB (64MB as custom option)
e Programmable Logic Control:
4 Pulse generator and Timers, 1 Rescaler, 1 Delayer, 1 Counter, Input debouncing,
Timestamp generator, Timestamp trigger, Software controlled 1/0, GPIO FIFO
e Serial Ports:
Internal UART 3 ports
(Serial Port 0=Normally used for Camera Control; Port 1= RS-485; and Bulk Port 0= Audio I/O)
Ethernet Band-width: 1Gb/s

e Unicast and Multicast:  Yes

e Static Configuration: Yes, 4.01

e BOOTP: Yes

e DHCP: Yes, 4.06

o Data Format: Gray scale (8, 10, 12, 16-bit) and Color RGB Bayer (8-bit)

e Image Size (capability): Up to 4K (H, multiple of 4) x 4K (V)

e Image capture Continuous, Single, Save images (continuous, fixed number) in various
formats)

e Other Functions:
Windowing, Decimation, Data port mapping, Pixel shifting, Pixel inversion
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4.4 Camera Configuration and Control

. Configuration - Advanced

4.4.1 Camera Interface (Select Camera)
A GigE camera interfaces the camera block and the

ber block. The basic structure of GigE interface is designed to
keep camera block as a Camera Link signaling (not real Camera
Link but signal and data format follow Camera Link definition).
Therefore, the Coyote application software calls for “Standard
Camera Link” as the GEVICAM connection. (Fig. 24)

In order to operate the frame grabber functions, the camera and
PC must be connected, the proper driver and Coyote Application

soft-ware need to be installed.

Please refer section 2 and 3 for the software and driver installa-
tion, camera setup and application software device detection.

Now you are ready to use the application software and control

various camera functions. The GD-series platform
can perform vast tasks beyond normal camera
functions. Let’s go through the Coyote application
software. After all connections are done, you will
see “Coyote” window. Open “Acquisition” and
“start”. An Image display pops up and the acquisi-
tion rate is displayed. (Fig. 25)

Next, click “Configure” button and mark “show
advanced configuration page” at the bottom left.

4.4.2 Pixel Format and Image Size Selection
Open up “Pixel” tab and select proper data either
“Grayscale” or “RGB color”.

The pixel depth is selectable.

Factory Default: 8-bit. (Fig. 26)

" Select Camera

= Pleora Technologies Inc

Standard Cameralink Camera

Adimec

|- Atmel Corporation
Basler AG !
- CI5 Corporation

Cohu Inc.

Dalsa Corporation |
Devael GmbH

- Fairchild Imaging. Inc. |
ImperX Inc.

JAL AS

JAl Pulniz. Inc.

- HeurniCam S _p.A_

- Hippon Electro-5enszory Devices Corp.
- Perkin Elmer, Inc.

Photon Focus AG

o ]

frame grab-

|

[ Cancel ] FI924

L el

5 7 <

File IPEngine Camera Tools Help

Connection_ Acquisiion | [mage Savmg_ Diagnost\c_

Control
Mode

Dplions
[[]Keep partial images

Cunent channel [ Dont request lost packets

Stop
Status
Display Rate I103.1U fps, average 16.10 fps [Last Image 1D = O000034E, timestamp = 193623446E)

Acquisition Fiate iSB 84 fps, average 99.96 fps

Image Count i\f’alld' 0000000340, Invalid: 00000
Last Errar |
PLE Interrupts iﬁéuﬁt =10, Int = 000, Mask = 000, Time = 0
Fig. 25
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(X Configuration - Advanced X
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: — : _ : Then go to “Image
IF Engine || Port Commurication | Grabber | Pixe! | Image | Grabber Extensions | RGB Fiker | IPEngine | Port Commurication | Grabber | Pivel | Image | Grabber Extensions | RGE Fiter| 9 . g

. tab and input the
Pixel Type 123 of interest - o X
Color space e 3 Wicth [m6 2 Height EE correct pixel num-
Pivel depth [5bits v Tap Quantity | 2 | Dfset ¥ [0 = Dffsat Y ;"u = bers. It cannot go
D ata farmat [ Interlaced Binning % [ Binning [ more than the cam-
Dual output format 1z, Segmented, Right h—.«,.-.gﬂ_.j “ Decimation :T : | Decimation ' Il ": era Output p|XeIS
atching Pivel Types: Dec. Block = K - Dec. BlockY T - (ACt|Ve p |Xe| num-
Grapscale 8-bitg, Dual Left+Right Inverted output A T berS . See SpeCIflca_
Pixel Type [D: 0000000002010001hH Available converters... Camera type .Araa aharas F tlon) i If hlg her num-
Conversion Options Field order '.Grfa_b n_a;_{t_f_ie:ld_ M ber than aCtlve pIXel

Indeterminate windowing IS SeIeCted! dlsplay

When using indeterminate windowing, the IP Engine is set up to use the frame wvalid [FYAL) B

and/or line valid [LVAL] signals to detect the height and the width of the image. may freeze . (Flg . 27)

The width and height contrals are then used ta set up the buffers of the application and are .

nat zent ta the IF Engine.

Mote that if the image twpe iz "line scan” or if the grabber has itz "auto intemnal retrigger”

mode on, the indeterminate height cannot be enabled

[ Indeterminate width [] Indeterminate height

Fig. 26 Fig. 27
+|Sh s} d confi 1
el A i Show advanced configuration pages K Cloze
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4.4.3 Port Control (Serial Port Control for Camera Functions)

Camera control is done in similar way as Camera
Link serial control. There are 3 separate serial ports
and the camera control is using the Serial Port O.

The GD-series control is register-base architecture
in 16-bit address followed by 32-bit data.

Write command is 57 (Hex), Read command is 52
(Hex). All commands are in Hexadecimal.

So, mark two locations of Hexadecimal selection.

In this basic command process, the communication
must be done in the 8-bit packets. Each 8-bit, you
have to hit the space bar. You can test by typing
“52 00 10 “<send> (gain setting).

It will respond with the 32-bit data in Hex with

“0D” (Acknowledgement).

In this example, the data is 00 00 00 50. (Fig. 28)

There are two other ports.

. Serial Port 1 is used for RS-485.
. Bulk Port O (high speed serial port) is used
for Audio 10.

Internal 12C control uses the same Serial Port O as
the camera control.
See section 3.2.2 for more detail.

For Write command, please refer command sheet
in section 5.

Let's try 57 00 12 00 00 00 12<send> (or 57-send,
00-send, 12-send, 00-send, 00-send, 00-send, 12-
send). You will see a test pattern.

Go back to the default by typing “57 00 12 00 00 00

02" (8-bit linear output for B/W), or “57 00 12 00 00 .

00 03" (Color Gamma 8-bit). (Fig. 29)
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Configuration - Advanced

IP Engine | Port Communication | Grabber || Piel

|| Image || Girabber Estensions il RGE Filt.er_

Port Selection

Fort | Serial Port 0 ¥

Send

Send as: (L ASCH &) Hexadecimal

Append:

Port zpecific extra parameter [alnfa) D

See Copote Software Guide

Receive

Digplay format () ASCI (3 Hewadecimal Clear Log

Log

|» 52

= 00

|= 10

|00 00 00 50 oD

Fig. 28

Show advanced configuration pages [ Ok ] [ Cloze ]

il Configuration - Advanced @

| IP Engine | Part Communication Grabber | Pisel

Fort Selection
Port | Serial Port 0
Send

Send az: (O ASCH (3 Hexadecimal

I Image Il Grabber Extensions Il RGE Filter_

¥) (Eatgwe- ]

Append:
Port specific extra parameter [alnfa) | EI
See Coyote Software Guide
Receive
Display format () ASCI (&) Heradecimal
Lag
|= 0o -~
|= 12 [
|= oo
|= oo
= 00
|= oz
|08
~
Show advanced configuration pages [ ak ] [ Close I Flg 29
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| Configuration - Advanced

4.4.4 Color Camera

The difference between monochrome and color camera is
the CCD with monochrome or RGB Bayer pattern.

The camera data outputs are the same for both but for the
color camera, the PC software interpolation makes the color
reproduction into RGB. Go to “Pixel” tab and select “Bayer
RGB?” in color space. The Color pixel depth is acceptable in
only 8-bit for the Coyote Application Software to display.
However, the “Raw data” save can be done in 12-bit.

The CCD types and data output formats may require different
Bayer pattern starting location. In order to process the proper
color interpolation, the “Starting Bayer pattern” order must be
selected. Choose one of the starting Bayer patterns from the
pull down menu. (Fig. 30)

The Color adjustment can be done by opening “RGB filter”

IP Engine || Port Communication | Grabber | Fixel | Image | Grabber Extensions | RGE Fiter

Pl Type
Color space Bayer AGE %
Fisel depth [atie v Tap Quantiy [1 ~]
Data format [ interlaced

Dual cutput format
Matching Pixel Types:
[Bayer RGE abits v

Ayailable converters.

Pixel Type |D: D00000000002001 Ok

Conversion Options

Starting Bayer pattern | Bayer Pattem GREG »

[ Automatically adiust 95 ——

Uss 3% 3 Bayer Int

95 Eiaper Pattem GERG

EBaper Pattem RGGE

s

B
[ - ]

(m | Bayer Pattermn BGGR

Fig. 30

X

[#] Show advanced configuration pages [ or ][ cese ][ apow

J

tab. Each R, G, B gain is displayed. By manually adjusting
each gain, the best color balance will be set. The current
color balance is analyzed by clicking the button. The value is
now used to adjust the white balance by applying the value.
(Fig. 31)

4.4.5 Save Configuration Parameters to Flash

Once the camera control configuration is completed, the pa-
rameter can be stored for the next power up default. It cannot
store all data but major parameters. Go to the Coyote Applica-
tion and pull down the “IP engine” menu. Select “Save device
configuration to flash” and mark “Save state to flash”.

The default is unmarked and allows the factory default setting
at each power-up. Once this is marked, the camera powers up
with the new configuration. (Fig. 32 and 33)

| Configuration - Advanced

_IF‘ Engine__ Port Eommunication_ Grabber I Pixel

Gains & Offsets
Gains Offsets
Blue [ 1n

‘white Balancing [&ctive in continuous grabbing made)

Mean REB values = (145,145, 145)
Suggested RGE gain =[1.000, 1.000, 1.000)

Fig. 31

Show advanced configuration pages

Image | Grabber Entensions | RiGB Filter |

File BURE8 Camera Tools Help

Reset [

Co|
== Test connection

FE”C.
Reconnect i
L

Options

Save device configuration to Flash... ] [ Keep partial images

Pulse Generators. ..
Serial COM port link. ..
PLC Control Bits, .,

Statug

[] Don't request lost packets

Display Rate [000 fL‘ns, average D.ﬁﬁ“fp‘s i‘Last |“mage D= IéFF.FII:FF.F., tiﬁﬁestamp = h] i

&equisition Rate | 0.00 fps, average 0.00 fps

Image Count | Walid: 0000000000, Irvvalid: 00000
Last Errar
PLL Interrupts _Cuunl =0, Int = 0200, Mask = 0x00, Time =0

Fig. 32

Save IP Address to flash.

IMPORTAMT: If unchecked, the device will obtain
itz addrezz with DHCR/BOOTR.

Sawe name to flash.

IMPORTAMT: If unchecked. the name will be
cleared from the device.

S ave configuration to flash,

IMPORTAMT: If unchecked, the default boot-up
configuration will be uzed.

il [ Save state to flash.

IMPORTAMT: If unchecked, the default boaot-up
ztate will be used.

I Q. l [ Canicel Fig. 33

Save device configuration to flash @
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4.5 Image Capture and Save
The image capture is controlled in the
“Acquisition” tab. The typical mode is
“Grab Continuous”. Since the camera side |
only outputs FVAL (Frame Valid) Pulse
per trigger, the frame grabber side can
stay in continuous mode and only grabs
images when it receives FVAL for Async
Trigger. The “Acquisition Status” window
displays grabbing rate and display rate as
well as error detection. (Fig. 34)

The critical functions of the frame grabber
are saving the captured images in various
formats and controlling the capture tim-
ings. Open up the “Image saving” tab. For
saving streamed video, use “Continuous”.
The saving speed may not be real frame

5 7 <

File IPEngne Camera Tools Help
Connection | Acquistion | Image S.aving Il Diagnostic_

Cantral
Mode

Optionz
["] Keep partial images

Current channel ] Dont request lost packets

Status

Dizplay Rate
Acquisition Rate iSEI 84 fps. average 9996 fps

Image Count iVaIid: 0000000340, [ryalid: 00000

[103.10 fps, awerage 1610 fps [Last Image [0 = D00003AE, timestamp = 1936234466)

rate due to the storage speed. For most of 0

image processing, images are saved and
processed as those are captured. Select
“fixed” and choose the “number of im-
ages”. If you choose multiple images, the
frame number is not necessarily stream
video but it is rather controlled by number
of triggered frames, which are captured in
number of FVAL created by the trigger in
Acync Mode.

The saving data file format is selectable.

e Text file with acquired image IDs
Raw data keeps the same pixel for-

mat as selected in “Pixel depth”.

|
| Fil= 1PEngine Camera Tools Help

H

Connection | Acquisition | Image Saving | Diagnostic
Image Sequence
> Continuous
(& Fived

Mumber of images e

{1

Filz Formats

0 Tent file with acquired image IDs
(&) Raw data files

O windows BMP files

) Movie

File location or name | C:vDocuments and S etfingshall Users\Dieskiop

Contols

Last Error |
FLC Interupts itéur;l = a,’lnl;VD:«Dﬁ.T\‘{aSI;V= D;Dﬁ, Time =0
Fig. 34
0 p— = C

=

Progress |

]

Fig. 35

Window bitmap is convenient but limited to 8-bit (or 24-bit color). (Fig. 35).

You can browse the file location to save the images. The default indicates on the desktop and it is
convenient to test these functions as you can see the saved images on the desktop each time “Start”
button is pressed. You can save the images while the camera is running under continuous mode in

“Acquisition” tab.

In Asnyc Mode, you can press the “Start” button then wait for a trigger comes in. Once the specific
number of frames are captured with the trigger inputs, the “Start” button recovers to active state
(ready to accept next start). When it is saving, the progress bar indicates the activity.
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4.6 GPIO (Programmable Logic Controller)
4.6.1 Programmable Logic Controller Functions
4.6.1.1 PLC Main Block

| PLC
5 |10 Block A Signal Lookup [—&9 10 Block|
o8 A2 outing Table L Q2 —— = o
=0 ©> ‘A5 Block & &~ o
I —1 04
coo Video IO 124 8§ Video 10 go
&5 |Block A = Block o359
o1T —— Q6 Sm
=S8 *l A7 119 Qa7+ X =S
| Enhanced
Remote [~ PLG_ctrl0 —I2 Function
© | control [~ PLC_ctrl1 Block
EQ nirol L pLCctri2 —Q8 oc
£3 BI?%} — PLC_ctri3 Q-
4 —3] —
< | & Q2—Pp —Q11
Q3
Q6 —Q15
Q7—P —1 4 —8 }?
[ .
—pg0_out
—pg1_out : m ]
— ng_OIJt 159
— pg3_out oy
—del_out —0133'}5‘;',?1?%,
—rsl_out 169 —Q14 Block
g s L
—gp_cni_gt —
—ts_trig0 — — 179
e o
—1s_1Irl
—ts_tri83 —- 1"
Fig. 36
PLC BLOCK
GPIO GPIO
Connector 10 Block LUT 10 Block __ Connector
" TTL_IN o
Ext. Trigger #9) = 1 TTL Input Block |—'-* Q‘)——’i TTL Output B|DCF<I Internal Trigger
Btrobe Pulse| .
Internal TN TTL Input Block |—-|E|—»E|~—l1 Ql—H.-.. o i
Opto_INZ I2 hd
Opto_IN3 Q3 &
Opto D2-IN"| ,§ *| Opto Input Block I—--P 2L [opto output Biock[ T3] Sl opto D2-0UT
Rs-485| 41<* “1—3RS485 Tranceive
Audio IN| 14/ Audi
Audio OUT| 13= i C_ODEC
— GPIO Connector Pins 1, 2 and 7 are GND — Fig.37

are looped to both input and output blocks.
GPIO Inputs (4 inputs):
The External TTL trigger input is connected to TTL_ INO and 10 via the GPIO connector, Pin #9.

The Strobe-out from the camera module is connected directly to TTL_IN1 and I1.

The Opto-D1 (Pins #5 & 11) inputs are connected to Opto_IN2 and 12.

The Opto-D2 inputs (Pins #6 & 12) are connected to Opto_IN3 and 13. (*D2 is nhormally set to output
and the jumper setting has to be changed for the input mode).

GPIO Outputs (4 outputs):
Internal Trigger (directly to camera module) is TTL_OUTO0 and QO.

The GPIO connector, Pin #3 is TTL_OUT1 and Q1. It can be used as signal monitoring of internal
pulses or status by selecting LUT (factory default is Strobe Out).

Opto-D1 output is Opto_OUT2 and Q2.
Opto-D2 output is Opto_OUT3 and Q3. (*If Opto-D1_OUT is selected, the hardware jumper must be
changed. Opto-D2_OUT is default).
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The Pleora core has a very powerful
GPIO control, which replaces simple
PLC (Programmable Logic Controller) in
factory automation floor. In other words,
a GIigE camera can replace a camera, a
frame grabber and a PLC to save the
cost and space.

The PLC function control used in the
GD-series is well described in the
Pleora document.

Please refer the Pleora PLC reference
in the SDK package for detailed infor-
mation.

Camera GPIO and Core Block:

The GPIO main block is shown in Fig.
36. The upper left IO and Video Blocks
are internal connections from the cam-
era module and the upper right IO is
connected to the GPIO connector.

In the GD-series, the external IO num-
bers are limited and the specific signals
are two TTL inputs, two opto-isolated
inputs, two TTL outputs and two opto-
isolated outputs. In terms of PLC IO
function, these opto-isolated inputs and
outputs are internally converted to TTL.
Therefore, regardless the 10 function, all
interface inside of the PLC block is the
TTL logic level. (Fig. 37).

The LUT Block connects each Input
Block and Output Block.

The Enhance Function Block outputs
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4.6.1.2 Configuring PLC Functions

In order to Configure the PLC (GP'O) functions,

let’s start the GD-series operation at first. Open

If' El:g::ginF:rt Communication | Grabber | Pixel Image | Grabber Extensions | RGE Filter the CoyOte App|lC&tIOI’] and Clle “COI’]fIgure" The
+ Flow Control PLC configuration is in the “IP Engine” tab. With
| Pragrammsblel eglc Eontrolice the advanced configuration marked, there are 5

— Sine Roung Bocs axLooup Tahe segments of PLC configuration blocks. (Fig. 38)

+| Enhanced Function Block ) ) A )

% Input Debounding Block In this manual, we will go through Signal Routing

¥l PLC special configurations Block, Lookup Table (LUT), and Enhanced

PLC interrupks

Function Block”.

Configuration - Advanced g]

IP Engine | Port Commurnication | Grabber | Pisel | Image | Grabber Extensions | RGE Filter
+ | IP Engine 5
+| Flow Control

='| Programmable Logic Controller

= Signal Routing Block and Lookup Table

TTL Input O .
1 TTL Input 0
HCamera Link Frame Yalid
Iz TTL Input 1
3 TTL Input_ 2 ) )
Camera Link Line Yalid
4 Carmera Link Data valid
&PIC Control Bit O
5 | |aP1o Contral Bit 1
) . . 5 GPIC Control Bit 2
Show advanced configuration pages [ 0K ] [ Close ] F|g 38 e T gééf?::“;ggi
[l Pulse Generator 0 Qukput
4.6.1.3 Signal Routing Block R n Ot
. . . . . eserved
This defines the input node to each input signal from eokp Table Raserved
10 to 13. The 10 is External Trigger Input for the cam- - =

era (default). If the internal software trigger is re- _ _ _ _
. Input O Selection Parameter of the GPIO Look-Up Table. This parameter is an enumeration
q ul red, you can Choose P ulse Generator 0 Output or patameter which is filled during the connection to the device. An application can use the

CyParameterRepository :GetParameterf.ange method ko obtain the number of selections

G P I O Control Blt 0 for the Io . The Selectlon Of these available, As well, it is possible ko obtain the associated string of an enumeration value with

the CyParameterRepasitary: 1 GetEnumParameteralue method.

functions is shown in Fig. 39. For Opto-isolated in- e T ), AT s Fig. 39
puts, this section is also TTL level after signal con-

[¥] Show advanced configuration pages [ ok ][ clse ][ apek |
version in previous blocks. For the practice, let's se-
lect “Pulse Generator 0” and click “Apply”. Configuration - Advanced
46.1.4 LUT IPEngine | Port Commurication | Grabber | Pissl | Image | Grabber Estensions | RGB Fiter
The Lookup Table connects each Input and Output in- | = rogrammabie Logic controller 2
cluding programming of the functionalities. In this sec- E ff”‘"'R°““”gB'°°ka”d;jfj:';r‘;'e
tion, we are using simple connections between I0s. = —
To connect 10 to the specific output of TTL_OUT 0 for 2 [T Tnput 2
the trigger function, type "Q0=10" in LUT section. In y .zzf‘cﬁ:;z'f;df“"“t
Fig. 40, 10 is TTL Input 0 and Q0=10. This allows the = o
External Trigger to go through PLC, and output the 16 | Pulse Generator 1 Output
Internal Trigger directly to the camera module. I ;ﬂz;emmwmomput
You now choose “Pulse Generator 0” and the Internal
Trigger is now connected to the Pulse Generator O. Loskup Table
Click “apply”.
To see the changes of camera behavior, you have to % Enhanced Function Black 3
go to the “Port Communication” tab and change the Select an item to see its description or right-cick its label for more optians.
mode to Async.
Let's select the Pulse-width Control. Type “57 00 23
00 00 00 02" <send>. Without the external trigger or
the internal software trigger, the image may freeze Fig. 40
and wait for the trigger. [¥] Show advanced configuration pages ok J[ cese J[ spw |
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46.15 Programming Pulse Generator

You have two ways to program the Pulse Gen-

I Engine | Port Communication || Grabber | Pisel || Image | Grabber Extensions | R&E Filer

erator. You can go to; 2 1P Engine &
. Enhanced Function Block + Flow Control
One method is to program Pulse Generator #0. =I| Programmable Logic Contraller
Internal Trigger needs the falling edge trigger # Signal Routing Block and Lookup Table
and make sure the Trigger mode is “Falling = CHlE R U Gl
edge" (F|g 41) =l Pulse Generator 0

. . . . idth (high 18502
The Granularity is multiple (n+1) of 30 ns. So, in Woth (o) |

Dielay (low) 1651

the case of Fig. 41, the duration of high is 16502

Granularity Fackor | 100

x 101 x 0.03 us = 50,000 = 50 ms. The low, Emit periodc puse | (2]

which decides the pUISe width for Pulse-width Trigger mode Trigaered on Faling edage w

Control is 1651 x 101 x 0.03 = 5 ms = 1/200 s. Pulse period rs) | |Triggered o ising sdge

The “Periodic Pulse” is marked to create continu- i alite: UL Triggered on faling edge

ous pulses.  Pulse Genarator 1|1 2920 o1 PTG DD Fllng edes

The other method is to go to Coyote Application. ) PUEbenabhe

. IP Engine Pull-down Menu = Renan =
Mame: Trigger mode A

You will see “Pulse Generators...” and “PLC
Control Bits...”. These are useful tools to control

Trigger mode parameter of a pulse generator extension,

H H Identifier: 4 {Secima), 00000004 { He

the popular PLC functions. (Fig. 42) ihhalle L]
Select “Pulse Generators”. You will see a GUI Possible values: .

. . . . 0 - Triggered on rising edge ( cefaed) Flg. 41
(Graphic User Interface) with slide bars (Fig. 43). | 1-Triggered on highlevel
“RUISe Generator #0” IS S_hown in the Se_le_Ctlon [#] Show advanced configuration pages [ Ok ] [ Cloze ] [ Apply ]
window. The pulse durations are also visible and
the values are the same as you set in Enhanced g BEE
Function Block. The values can be overwritten Fle RRGIEY Comers Tooks Felp

. . Reset |1
by moving these slide bars. It also shows total | % ret woedion rt

H H H H 13 H ” Reconnect Ions

durafuon tlme_s in ns. Try moving W|(_1Ith bar. _ S oty i e g’;{eappammgﬁ
The images in display change the brightness if Pulse Generators. W G s
you have set the camera control mode to Async ST ok [
Pulse-width mode (57 00 23 00 00 00 02). If you e
monitor GPIO Pin #3, Strobe Output, you can =
see the camera is reSponding to the internal Disglap Rate | 1917 fps, average 10,77 fos (Last Image ID = 0000214F, fmestamp - 3730616037)

pulse generator trigger. In the LUT, you have to sccpistionFats [1804 o averegs T8 s
connect the Internal Strobe Pulse to the GPIO
Pin #3 by typing Q1=I1 (default). If you want to
monitor the Pulse Generator 0 output, you can
use the pin 3 by selecting LUT Q1=10 where 10 is
connected to Pulse Generator 0.

Image Count | Walid DDDOOOBEZE, Invalid: 00001
Last Error No BT,

FLC Interupts :Enur’vl =0, Int = 0x00. Mask = 0x00, Time = 0

Note: The Pulse Generator output is kept low if Fig. 42
there is no output command such as Periodic T @@@

output or PLC Control Bit. Therefore, the normal
falling edge trigger pulse, which is similar to the Conlels

External Trigger (TTL) cannot be generated. In Seection | Pule Generater 40 v|
the_ ca"se, you can 9o_to Camera Port.Communl- Dot & 5w n
cation” and select “Trigger Input Polarity = ___

Change”. Type 57 00 21 00 00 00 01 <send>. Wit fhigh durator] 4 16502 5 |SONOL0ED |
This will allow the trigger input mode from low to
high (rising edge trigger). Swap the values of de-
lay (low duration) and width (high duration) to [¥] Perodic
control the pulse-width.

Girarwalarity .‘I o : i L

Fig. 43
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4.6.1.6 Enhanced Function Block Connections

The Inputs and outputs of the Enhanced Function Block

Enhanced Function Block are fixed as shown in Fig. 44.
Q9 —pittrigger %0 SOl Ly o0 oun If you are feeding a signal into Pulse Generator 0, the
o i) T output must go to Q9. For example, 11 with PLC Control
—— Puise Generator 2 Bit O is connected to the Pulse Generator 0, then the
Q11— trigger —» pg2_out .
Pulse Generator 3 LUT is Q9=|1
Q10 —p-tuigger "0 SHEL Ly, g o The brief summary of the Enhanced Function Block:
03,07-Q11,Q16,Q17 ==>in Rlescaler . Pulse Generator: Create a pulse.
Pa0-oulpg3.out = e . Rescaler: Adjust the frequency of an input signal.
Pagranaiear pipe o . Delayer: Delay a complex signal.
rel_out =gy e . Interrupt FIFO: Send an interrupt request to PC.
aagratoats = --.-;1-------------'?-'?-'-’-”F?‘f'f?--—§|_Ho_m§.sk[a;ol Rapacet] General Purpose counter: Count pulses such
tsicntlslagp —:"me::;’;;'f;‘;’;mm as from the encoder on a conveyer belt.
NN | o | R . Timestamp Counter: Use IP Engine’s on-board
g1 BEF v o e, . clock. .
I E— . Counter Trigger Genergtor: Set “alarm clock
8%,'8; 8”:8138:;: ol [ ts_cnt[31:0] that outputs up to four signals.
gp_cnt[31:0 _’j}count 00ungégg% g:L . i
ts_cnt[31:0] == = ts_trig0-ts_trig3
w Fig. 44 PLC Control Bits
4.6.1.7 Programming PLC Control Bit PLE Cantrol Eit status
The PLC Control Bit function allows manual control of your circuit Setvalue  IP Engine valus
via the Remote Control Block from PC. PLC_CTRLO
In “IP Engine” pull-down menu, select “PLC Control Bits...”. The PLCCTRL [

“PLC Control Bits” dialog box appears. (Fig. 45)

Firstly,

and open the “IP Engine” tab. In “Signal Routing Block”, select 10

with “G

to the remote control 0. Also set the PLC_CTROL 0 to True. Click Bl i

“Apply”
Coyote
0 is set

pane of “Set value”, it gives the state of the signal. The unmarked

state is

If the camera is already configured for Async reset mode, each 5 Fig. 45
time the Bit Control state changes from high to low, it will reset.

FLC_CTRLZ |

you have to change the 10 signal routing. Go to “Configure FEEE

PIO Control Bit 0”. Now the PLC input signal is connected []Broadeast requssts to all I Engines

or “OK” and close the configuration dialog. IP Engine value
Application PLC Control Bit is now active and PLC_CTRL A0
for QO output (connected to the Internal Trigger). In the A1

logic “Low (=0)" and the marked state is logic “High (=1)". -

Triggered Single Pulse Generator using PLC Control Bit:

This allows single pulse programmed by the Pulse Generator and triggered by the manual
remote control.

Let's practice to create a single pulse trigger control with Pulse-width control mode.

We will use the same pulse duration as shown in previous page (50 ms for High and 5 ms for
Low).

However, the Pulse Generator outputs the rising edge trigger only with PLC_CTRL. Therefore,
the camera must accept the rising edge trigger pulses. To change the trigger polarity, go to
“Port Communication” and type 57 00 21 00 00 00 O1<send>. ( Rising Edge Trigger)

In the same Port Communication, select Pulse-width control mode by typing “57 00 23 00 00
00 02”.

For the normal async triggering, this polarity change is not necessary.
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FLC Control Bit status

Set value IFP Ehgine value

PLC_CTRLO
FLC_CTRLT ]
PLC_CTRLZ [
PLC_CTRLZ [l

[ ] Broadcast requests to all IP Engines
10 Block. status
IP Erngine walue
A0
A0
o2

= Fig. 48

: : tﬂ‘ e Single Pulse Trigger with Pulse-width Control:
| IP Engine F'o_r_t Cqmmu__nic:ation I G_rahber 1 F'im_a! I Inj‘;'ngPT _GlabbgrE:-ctn_an_sions RGE Filter_ Open the HIP Engine” tab al’ld Select “Signal ROUting
=!| Programmable Logic Controller » Block and LOOkUp Table”. (F|g 46)
= Signal Routing Block and Lo;:kup Tahble Choose;
i} Pulse Generator 0 Oukpuk .
= Frr—— IO: Pulse Generat_or 0
= — I1: PLC Control Bit 0.
I3 lReser\red In the LUT, type QOZIO, Q9=|1
I4 lReser\red
D Reserved " Pulse Generators E]|E|
s Reserved L
Qo=I0 ) Selection Pulse Generator #0 v
Q9=I1 | .
Delay [low duration) 1 1E502 : |BOO0T.0RD e
Lookup Table ~ :
“width (high duration) .‘, | 1651 = :5,002,530 hs
Granularity ! 100 ] [am0 b
* Enhanced Function Block - !
W
Bl e [[] Pearindiz
Mame:; I7 M Flg 47
| Input 7 Selection Parameter of the GPIO Look-Up Table, This parameter is an enumeration
ter which is Filed during th fion ta the device, An applicati th “ - w "
Eerilaiib el b laiiatal R s el s Open the Coyote “IP Engine” and “Pulse Generators”.
ilable, As well, it i ible to obkain th iated string of i [ ith “ H P AN H H
|the Cparamaterhepostory: GetEmumparametervabie method, Mark for the “Periodic” pane to allow continuous trig-
P Eoa Tt o e e Fig.46 ¥ ger at first (Fl_g_. 47). Obser_ve the image capturing in
' : T ae— Coyote Acquisition. You will see the continuous im-
[#] Shaws advanced configuration pages I ak. ] I Cloze ] [ Apply I . . .
age, of which brightness changes when you move in
the Width (high duration) bar.
" 1 Next, mark off for the “Periodic” pane to allow single
i =13 triggering.

Open “PLC Control Bits” dialog from the “IP Engine”
menu. Keep both “Pulse Generator” and “PLC control
Bits” dialogs open.

“PLC_CTRLO” is now active and “Set value” can cre-
ate the single shot trigger with programmed value.
Click the Set value pane for on/off (Fig. 48). You will
see single shot images each time it is activated.
When you move in the “Width” slide bar of “Pulse
Generators” dialog, each image displayed will change
the brightness.
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. PLC
e Including Delay_er: _ 2 Ilomk e e Qo > IOBIoc|k 2
We can add delays into the trigger pulse gg @ oud)l (== & ~9
after sending Set value command (Fig. 49). " — ¥ Wl | oo
Let's describe the PLC signal pass. B B'* Ll ook .| <
Enhanced Function
PLC_CTRLO— 11— Q3 Delayer—> 14 o ém ~PLC_ctio— 12> e
EQ Pulse Generator 0|
Pulse Gen#1 Deimrer
—Q3—p
14+ > reference H—del_out
L» Qo—> Pulse Gen#o—> 10— QO s
N bl
For Signal Routing Block (Fig. 50) > oo
10: Pulse Generator 0 Output ek
I1: PLC Control Bit 0 D
14: Delayer 0 Output - [2» i=]
Fig. 4D

Configuration - Advanced g]

IF Engite | F_'ort Communication | Grabber | F'lxel_ | Image | Grabber Estensions | RGE Fllter_
~

Delayer 0 (Fig. 51)
Delay count: 30 (60 ms x 30 =1.8 s)
Input signal: Q3
Reference timing: Pulse Generator 1 output

+/| IP Engine
+ | Flow Control
=/ Programmable Logic Controller

= signal Routing Elock and Lookup Table
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ju Pulse Generator O Qukput
Pulse Generator 0 I GPIO Contral Bit 0
Same as Fig. 47 © Reserved
13 Reserved
) I4 Delayer 0 Output
Pulse Generator 1 (Fig. 51 & 52) 5 Reserved
Width: 1024 (30 ms) 2 Cosaed
Delay: 1024 (30 ms) e
Granularity: 1000 (30us) Qo=
. R Lookup Table
Periodic : Yes (marked) :
Lookup Table (Fig. 50)
QO0=10
Q3=I11
9=I4 -
Q Show advanced configuration pages Ok ] [ Cloze ] Flg. 50
In this practice, you will see the delayed pulse by f &
. IP Engine | Port Communication | Grabber | Pizel Image | Grabber Extensions | RGE Filter
roughly 2 seconds generated after you click % Puiss Generator 0 ' &
“ ” H H “* = Pulse Generator 1
PLC_CTRLO" pane. By changing Width bar at “Pulse e
Generator #0”, you will see the brightness changes Delay flow) 1024
and by changing the values of “Pulse Generator #1”, S
you will see the delay period varies. Trigger mods | Triggered on rising edge
Pulse period (ns)
Pulse Frequenc...
+ Pulse Generator 2
Eﬂ‘ P a @ ﬁi + Pulse Generator 3
™ — + Rescaler 0
Controls ) - . = Delayer 0
Ak Pz anerdioch [ === s
Delap low duratior] -] [1024 ] 30750720 |ns Input sianal |as A
: : Name: Emit periodic pulse
“idth (high duration) -\- _1024 : __30'?50'?20 Nz Periodic mode parameter of a pulse generator extension,
GranLiait \ .1000 : .30,030 bos ;.iir;t:igg;;eir(‘,og(ﬁmaﬂ, 00000003 {Hex)
- - ' ' Dottt FASE i
Periodic Fig. 52 Flg 51
Ig | Show advanced configuration pages [ Ok ] I Close ] [ Apply
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4.6.1.8 Other Programmable Logic Controller Functions
There are many useful tools for PLC in the real world factory automation. The GD-series’ default has
one input and one output opto-isolators. These 10s can be used for the trigger input instead of TTL in
noisy environment, and the output can be used for an ejector after counting number of triggers (use
General Purpose Counter). The input can be used for an encoder. The input and the output can be
variable delayed (sequencer) signals.
Signal Debouncing Block can hold the input signal for 480 ns to 31 ms, which eliminates noisy input
error such as chattering and induction noise.
Let’s try the Opto-isolator 10s to replace TTL trigger input and Strobe output.
LUT Q0=12 (12 is connected to Opto D1_IN)
Q3=I1 (11 is Strobe out from the camera module)
Please note that Opto-isolator output is open-collector output and you need an external resistor be-
tween the collector and Vcc to operate. See 4.6.3.

The LUT accepts complex Boolean expressions such as AND (&), OR (]), XOR(*), NOT (1)
operations to combine various inputs.
Example: Q1=15&I3, Q16=18|16, Q6=!(14&I6)&((12"15)|11)

4.6.2 GPIO Connector and Cables
The GPIO interface is MDR-14pin connector, which is small but very robust for industrial use.
The Pin Assignment is described below;

1 12V RTN (GND) 8 Power in 12V

2 GND 9 Trigger in (TTL) = vy

3 Strobe out 10 RS-485 - Of| |\ |/ | 1O

4 RS-485 + 11 OptoD1in - 3

5 Opto D1 in + 12 Opto D2 out - WO Ruapiec

6 Opto D2 out + 13 Audio out

7 GND 14 Audio in Fig. 54
Fig. 53 e e—

Full functional GPIO cables are available from Interconl
(www.nortechsys.com/intercon) with various length. Fig. 55
The mating MDR-14 Plug is commonly available from vari-
ous 3M distributors. The part number for solder cup model
is 10114-3000PE (Made by 3M).

Industrial RJ-45 cables are also available from Interconl

and other cable manufacturers. See 2.1.2.

GPIO cable Industrial RJ-45 cable

GPIO Full-function Cable and Pin Assignment

A: Orange core = Pin 9

A: White core =Pin 3

Shield = Pin 2 Shield =Pin 2
A: Violet core =Pin 13 A: Yellow core = Pin 14
Shield = Pin 7 Shield = Pin 7
B: Red =Pin 8 (12V) B: Black = Pin1 (RTN)
D:D1=Pin4 D2 = Pin 10
D3 =Pin5 D4 =Pin 11
D5 =Pin 6 D6 = Pin 12
D7 & 8 Spare
A: Shield wire

B: Normal wire,

D: Twisted pairs (1&2, 3&4, 5&6)

A: Shield Wire i
B: Stranded Wire Fig. 56
D: Twisted Pair Wire
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4.6.3 GPIO Input and Output

TTL Input and Output

The Trigger Input and Strobe/Exposure Control .

Pulse Out are TTL input and output. The simplified z%

input and output circuits are shown in Fig. 57. 2o SIS

It is a typical high-speed inverter-buffer 10 and the %ak % L L

[nternal Trigger

sink current is not high (24 mA). Therefore, a care
must be taken for these interface ratings. Although 1 1
the internal logic has ability to reject the induced

noise but TTL is high impedance in general and

avoiding the noise into the interface is a good

practice. We suggest using full functional cables Strobe
which have multiple individually shielded cables to
meet the noisy environment applications.

+3V

120 STROBE OUT

7NZ2@4 x 2

Opto-isolated 10 Fig. 57
We use a quad opto-isolator and a set of input/
output, two sets of input or two sets of output are
selectable with solder jumpers.

A full function GPIO cable has four twisted pair of N L

cables. Opto-isolated 10O connects to each differen- Bt IN SZ"I\k

tial pair 10s. User can select the following pairs; ] ?;2 mtormal L
1 D1 Input, D2 Output (Default) — e
2 D1 Input, D2 Input D2 IN SZ"LKA
3 D1 OUtPUt’ D2 OUtpUt ik D1 Internal Out
4 D1 Output, D2 Input (Fig. 58) e

Hardware jumper change besides software selec- D 0UT A’l""#z

tion is required. See 3.4.2. 1k D2 Internal Out

The Maximum rating of LED Iris 50 mA and the @ El(iz

minimum current to turn the transistor ON is 3 mA.  "42Y7

This allows the overall input voltage range of 3.0V

to 50V. (We recommend to stay up to 28V DC). = I
Output is open collector. Photo-transistor rating is Vceo = 80V and the maximum current is 50 mA.
Operating temperature range is —55 to 100°C. The collector resistor, Rc is decided to achieve 3mA
to 5mA of Ic at the operating voltage (Vcc). (For Vcc= 24 V , Rc = 24V/5mA = 4.8 (or 4.7)KQ.)

The isolation resistance is 10* Q and the isolation voltage is 5000V DC and 2500V AC.

For the detail of opto-isolator, please refer TLP281.

RS-485

The RS-485 is twisted pair serial communication standard, which can run over 1000 feet. We use
ISL81486 ultra high speed RS-485 transceiver, which is compatible with PROFIBUS. The speed
can go 30 Mbps. The termination resistance between the differential I0s is 120Q.

CAN Device
By replacing the RS-485 IC, CAN device is available. The device is SN65HVD251. The device can
be used in CAN, DeviceNet or SDS applications.

Audio CODEC
The audio codec uses AD74111, monaural digital audio IC.
For the specific CODEC characteristics, please refer the AD74111 data sheet.
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5. Camera Control Command and Register Map

Register Name
ChannelBalance
GainErrorFactor
GainRaw

BlackLevelRaw
PixelFormat

TriggerMode

AcquisitionMode

Exposure control

<Control Registers Address and Data>

Address
(L-CH) (R-CH)
0x00 02

0x00 03
0x00 10
0x00 11, 0x00 19
0x00 12

0x00 21

0x00 23

0x00 24

0x00 25

Partial scan starting lines

0x00 26

ITS mode frame capture number

FPGA Date and Rev

[2C Cotnrol
Factory Default
Power-up Default

0x00 29

0x00 27
0x00 28
0x00 FF
0x90 00
OxFF FF
OXFF FE

Data

Table 3

00 00 00 01 Auto-balance Enable, 00 00 00 00 Disable
00 00 00 00 to 00 00 00 FF (Max 3FF)

00 00 00 00 to 00 00 03 FF default = 00 00 00 50

00 00 00 00 to 00 00 00 FF default = 00 00 00 48

00 00 00 00
00 00 00 01
00 00 00 02
00 00 00 03
00 00 00 13
00 00 00 20
00 00 00 00
00 00 00 01
00 00 00 00
00 00 00 01
00 00 00 02
00 00 00 03
00 00 00 04

00 00 00 10, 20
00 00 00 11, 21
000000 12, 22
00 00 00 14, 24

00 00 00 00

12-bit

10-bit

8-bit default for monochrome

8-bit with LUT (Gamma 0.45) default for color
Test pattern 8-bit

16-bit with 12-bit MSB data

Falling edge trigger

Rising edge trigger

Continuous, Normal

Async trigger

Async Pulse-width control

Strobe enable (Back-to-back)

ITS multi-frame capture with different exposure,
Continuous video

Partial scan Normal

Partial scan Async trigger

Partial scan Pulse-width control
Partial scan ITS multi-frame capture

No-shutter (default exposure)

00 00 00 01 to 32-bit, Count by 1H.
Dual tap VGA: 1H = 10us (1/100,000 sec), >100,000H (000186A0)=1s
Dual tap 5M: 1H = 40pus (1/25,000 sec), >50,000H (0000C350)=2s
Back-to-back strobe position

00 00 00 04 to one frame in 1H increment

00 00 00 00 to 00 00 00 FE (VGA:240 active lines)
00 00 00 00 to 00 00 01 7B (XGA: 400 active lines)
00 00 00 00 to 00 00 01 40 (SXGA: 720 active lines)

00 00 00 00
00 00 00 02
00 00 00 03

Single frame capture (default)
Two frames
Three frames

same as 0024 but apply to exposure control to second frame
same as 0024 but apply to exposure control to third frame
Date code (Read only)

Temperature (Read only)

00 00 00 00
00 00 00 01
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Recall factory default
Save current settings for user power up default.
(Registers: 0010, 0011, 0012, 0023, 0024)



u GEVICAM Inc

6. SDK (Software Development Kit)

Standard SDK is written in Visual C++ in a Visual Studio 6.0 environment. Pleora offers various SDKs
for its drivers and engines which include Visual Basic, Linux, and third party drivers such as MIL, NI,
Halcon, Image Pro.
All GEVICAM controls are done by register base control and just need serial communication port to
access to the registers (Similar to RS-232 control via GigE port).
GIigE Vision standard requires general compatibility but doesn’t cover various functions that GEVICAM
features. The SDK covers GIigE Vision standard compliant version for general purpose. However, the
proprietary high performance version may be better suit for OEM applications. Due to the powerful
functions of GEVICAM cameras, we suggest to use Pleora iPort SDK 2.3.1 for the best performance.
6.1 iPort SDK Related Documents
Please review following documents in the software package;

e SDK reference guide
PLC reference guide
iPort Software Coyote
Introduction IP Engine
E-Bus Introduction Quick Start (e-Bus file)
iPort Instruction Quick Start
What's New in Version 2.3.1

6.2 Field Upgrade

GEVICAM cameras are designed to download the firmware via Ethernet without removing the camera
from the installed location. This allows easy future upgrade or change to the SDK versions
(Proprietary or GIigE Vision) in the field.

Upgrading Firmware:
Use the Pleora upgrade tool. This FPGA update software is not included in the Pleora SDK. Please
contact GEVICAM for this software. It may require user qualification to obtain the software.

(1) UnZip FPGA_UPDATE file and execute “Updater”. Create a UPDATE file folder and save these
unzipped files.

(2) Make sure to create two folders and name as “Main” and “Backup”. These must be in the same
folder as FPGA_Update programs.

(3) Copy (drag from email attachment) “gevicam.rbf” file to both main and backup folders.

If you have older files, rename them prior to copying the new update.

(4) Power up the GEVICAM camera with current program and make sure the camera is connected to
the PC through Ethernet. Open Coyote Launcher application and setup the communication as
usual.

(5) Execute FPGA_Update. Besides DOS prompt, it will ask the device driver.

Click “OK” on High performance driver. The device detection must be completed and connected.

(6) It stars updating Image 1. Click “OK” when it is finished.

(7) Then it programs Image 0 as backup. Click “OK” when it is finished.

(8) Update is completed. Turn off the camera and close Coyote.

(9) Restart the camera and open Coyote. New firmware will be working.

7. Troubleshooting
GEVICAM troubleshooting is almost the same process as the standard iPort Engine troubleshooting of
Pleora document. Please refer version 2.3.1 SDK document. The brief contents of the troubleshooting
are listed in section 9.7.
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8. Specifications

8.1 Electrical Specifications

Preliminary

GD-155000 GD-3400 (TBD) GD-21000 (TBD)
CCD Imager 2/3" 5-Meg 1/3” VGA 1/2” 1-Meg
Active Pixels (data out) 2456 x 2058 640 x 480 1024 x 1024
Pixel Size (um) 3.45 x 3.45 7.4x7.4 55 x5.5

Active Area (mm)
Scanning Mode

Frame Rate

Data Clock

Data Output
Resolution

S/N Ratio

Minimum lllumination
Gamma

Power Requirement
Lens Mount

Operating Temperature

Vibration
Shock

Size (mm)

Weight

8.74 (H) x 7.13 (V)
Progressive scan full

12 fps @40 x2 MHz

80 MHz
Gigabit Ethernet
2456 x 2058
>56 dB
0.5 lux at 12 fps
1.0 /0.45 LUT
12 V DC £10%, 5W
C-mount
-10°C to +50°C
7G
70G

34 x 34 x 68
1159 (40z)

4.74 (H) x 3.55 (V)
Progressive scan full

200 fps @40 x2 MHz

80 MHz
Gigabit Ethernet
640 x 480
>58 dB
2.0 lux at 200 fps
1.0/0.45 LUT
12 V DC £10%, 4W
C-mount or CS
-10°C to +50°C
7G
70G

34 x 34 x 68
1159 (40z2)

5.63 (H) x 5.63 (V)
Progressive scan full

60 fps @40 x2 MHz

80 MHz
Gigabit Ethernet
1024 x 1024
>58 dB
1.0 lux at 60 fps
1.0/0.45 LUT
12 V DC £10%, 5W
C-mount or CS
-10°C to +50°C
7G
70G

34 x 34 x 68
1159 (40z)

8.2 Power consumption and Thermal considerations

Table 4

GD-155000 has powerful functions and high speed dual-tap GigE architecture in a very small pack-
age. The power consumption is less than 5 W at 12V. However, heat generation is inevitable for such
high speed device. The camera design contains heat pipe structure for two critical components, FPGA
and PHY to extract the junction temperature to the base plate. CCD generates more heat than other
small CCDs and thermally connected to the front end. Even though internal components are kept the
junction temperature at reasonable range, package may get hot. It is recommended to mount cameras
on relatively large metal mounting stages (brackets).
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8.3 Mechanical (Unit: mm)

C-Mount

Vo

d

NOoO O~ WNPRE

68.0
@ ]
o ]
Q ] &5
® [ ]
12.0
S| GEvicam j
% o
s
o
D &
W3

<GPIO Connector Pin Assignment>

12V RTN (GND)
GND

Strobe out
RS-485 +

Opto D1 in +
Opto D2 out +
GND

8 Powerin 12V
9 Trigger in (TTL)
10 RS-485 -

11 OptoD1lin -
12 Opto D2 out -
13 Audio out

14 Audio in
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9. Pleora Document Lists & Documentation
The documents listed here are included in the Fie Ed
Pleora SDK software ver. 2.3.0. These are helpful
tools to supplement this manual. When you unzip
and install the SDK software, it contains a docu-
mentation file among other Pleora Technologies
files in the Program file of your computer. Look for
iPort and E-Bus documentation files. You will see
files shown in Fig.60. We suggest to keep several
important documents for your reference. They are;
iPort Software Coyote

Introduction IP Engine

View Fawvarites  Tools  Help

@Back bl > | .? /:.' Search = Folders v

Address |"_? gram Files\Pleora Technologies InchiPORT SoftwareiDocumentation Vi Go Morton Antiviras §af =
o ,,T Marne - Size | Type
i File: Folder
4 KB HTML Document

428 KB Adobe Acrobat 7.0 ...
1,897 KB Adobe Acrobat 7.0 ...

651 KB Adobe Acrobat 7.0,
I 923KE  Adobe Acrobat 7.0,
L PORT. Hardware, PT1000-DLY 831 KB Adobe Acrobat 7.0,
7_§-iPORT.Hardware.PTlDDD-LV 887 KB Adobe Acrobat 7.0,
-'f_— iPORT. Hardware, PT1000-5T 1,169 KE  Adobe Acrobat 7.0...
=L iPORT . Hardware PT1000-YE 1,020 KE  Adobe Acrobat 7.0 ...
ORT.Hardware, PTZ000-CLM 234 KB Adobe Acrobat 7.0 ...

Details

1.
2.
_ H H _ . 'ORT.Introduction. IP_Engine... 826 KB Adobe Acrobat 7.0 ...
3' E BUS IntrOdUCtlon QUICk Start (e Bus flle) .z'__—:iPORT.Introduction‘Quick_Sta... 610KE  Adobe Acrobat 7.0,
4. iPort Instruction QU|Ck Start = PORT.Introduction, What's_New 433KE  Adobe Acrobat 7.0 ..,
) 7'_— iPORT. Misc, Troubleshooting_. .. 157 KB Adobe Acrobat 7.0 ...
5 . What S NeW E@ iPORT. Reference. C++_SDK 2,117 KB  Compiled HTML Help. ..
6. Refe rence. PLC = iPORT.Re:erence.MIL_Driver 98 KB njoze Acrozat ZHTE
. . 'ORT.Reference, Programma. .. 1,960 KB Adobe Acrobat 7.0,
7 TrOUbleShOOtlng Guide ORT.Reference Run-Time_L... 174KB Adobe Acrobat 7.0 ...

IPORT Reference, Visual Basic... 1,123 KB  Adobe Acrobat 7.0,
E-iPORT.SDFtware.Coyote 1,124 KB Adobe Acrobat 7.0,

The SDK reference manual is provided in two
forms. Visual Studio 6.0 base (Visual C++), and
Visual Basic base. We suggest to keep Visual
C++ version as it is the most recent document and improved version.
9.1 iPort Coyote
About Coyote
Menus and Tabs

< | >

Main Menu Connection tab Acquisition tab
Image Saving tab Diagnostic tab Coyote dialogs
Configuration dialog Connection Flags dialog Custom Tap Reconstruction
Genlcam XML Selection IP Engine Selection Multi-Target Configuration
Network Stack Port selection  Options dialog PLC Control Bits dialog
Port Configuration dialog Pulse Generators dialog Save Device configuration to flash
Select Camera dialog Serial Port Configuration Set IP Engine IP Address
9.2 iPort IP Engine Instruction

Introduction

Overview of iPort IP Engines
iPort Connectivity Solution Applications Programmable Logic Controller
Network Configurations Acquisition features iPort High-performance Driver
iPort Universal Filter Driver Standard NIC Drivers
PC Requirements Ethernet Switch Requirements Power Requirements

Coyote Application
File Menu Device Menu Tools Menu
Display Menu Help Menu Common Buttons
Device Information IP Information Heartbeat and Multi-Target Modes
Serial Port Link Time-Outs and Packets Device Actions
Acquisition control Display Acquisition Information
Frame Save

iPort Common Controls
Network Device Finder Set IP Address Dialog Set Name Dialog
Select Camera Dialog Camera Configuration Dialog  Grabber Settings
Image Settings Pixel type Tap Reconstruction
Device Features Grabber Features GPIO Control Bits
RGB Filter Port Communication

Note: This Pleora document is intended to the Pleora iPort modules.
Some may not be applicable to GEViICAM products.
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Signal Handling
GPIO Control Block
GPIO Control Block Programming

Inputs
TTL Inputs Optically Isolated Input
LVDS Inputs Software GPIO Control Bits
Rescaler Delayer
Timestamp Triggers Feedback Inputs
Outputs
TTL Outputs Optically Isolated Output
Triggered Pulse Generators
Host PC Interrupt Rescaler Input signal
GPIO Label Table
Examples

Third-Party Application Integration

9.3 e-Bus Instruction Quick Start
Setting up your e-Bus Driver Suite
Understanding the eBus drivers
Choosing your drivers
Configuring your NIC
Updating your drivers

9.4 iPort Instruction Quick Start
Setting up your iPort IP Engine
Installing eBus
Cabling your camera to your PC
Connecting to your iPort IP Engine
Acquiring images with your camera
Using iPort SDK

9.5 What’s New in Version 2.3.1
GgiE Vision and GenlCam Compliance
eBus Driver Suite

eBus Drivers eBus Driver Installation Tool

Documentation Changes
User Interfaces
Window 64-Bit Support
Other Additions

9.6 PLC (Programmable Logic Controller) Reference
Understanding the PLC
Demonstrating the PLC in 10 minutes
Configuring the PLC with Coyote
10 Block
Video 10 Block
Remote Control Block
Signal Routing Block
Look Up Table
Enhanced Function block
Image Control Block
Sample and Glossary of Signal names

Camera Inputs
Pulse generators
Counter

Camera controls
Image Grabber Trigger
Counter events

Note: This Pleora document is intended to the Pleora iPort modules.
Some may not be applicable to GEViICAM products.
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9.7 Troubleshooting Guide
9.7.1 Scope
9.7.2 Installation Issues
9.7.2.1 Can'tinstall the iPort SDK
9.7.2.2 Pro/1000 Grabber Device (High performance driver) is missing in Device Manager.
9.7.2.3 Window could not find a match or the hardware in the specified file.
9.7.2.4 Sometimes the installed Filter Driver disappears and | have reboot.
9.7.3 Connection issues
9.7.3.1 Can’t detect an iPort IP engine in the network
9.7.3.2 | can connect and configure the iPort IP Engine, but | get CY_RESULT_TIMEOUT instead
of images.
9.7.3.3 The frame rate is lower than expected (or what it used to be).
9.7.3.4 How do | set up multicasting?
9.7.3.5 In Multicast Mode, the frame mode sometimes drops.
9.7.3.6 In Multicast Mode, the network is flooded and PC users can’t access the network.
9.7.3.7 Packet bursts are overflowing my network.
9.7.3.8 How do | set up my camera application to communicate over serial port on the PC?
9.7.4 High-Performance Driver Issues
9.7.4.1 It takes too long to discover and IP address is invalid.
9.7.4.2 Device Finder doesn't detect all devices.
9.7.4.3 The DHCP/BOOTP IP address Assignment Function doesn't answer requests.
9.7.4.4 CPU usage is higher than expected.
9.7.4.5 Frames are lost, even at below-maximum data rates.
9.7.4.6 Can't acquire images
9.7.5 Universal Filter Driver Issues
9.7.5.1 The iPort Universal IP filter Driver can’t detect devices.
9.7.6 Imaging issues
9.7.6.1 I'm getting a gray display and the frame rate is zero or closed to zero, but the error
message isn't CY_RESULT_TIMEOUT.
9.7.6.2 My frame rate is low and my image is very strange or suddenly closes.
9.7.6.3 My image colors aren't right.
9.7.6.4 1 have a black stripe on my image.
9.7.6.5 Half of my image is inverted.
9.7.6.6 How can | verify that frames are being lost?
9.7.7 Synchronization Issues
9.7.7.1 How can | send an external trigger to the camera?
9.7.7.2 How do I trigger my camera with software?
9.7.8 Camera Issues
9.7.8.1 My camera model isn't listed in your software.
9.7.8.2 How do | talk to the camera via serial port?
9.7.8.3 My program seems to be inconsistent with the camera | chose and | get strange behavior.
9.7.8.4 | have checked my camera with a frame grabber and | can’t make it work with iPort.
9.7.8.5 How can | verify camera is up and running through an iPort IP Engine?

Note: This Pleora document is intended to the Pleora iPort modules.
Some may not be applicable to GEVICAM products.
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