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Overview

Teledyne Vision Solutions

Series Key Features

e Compliant with GigE Vision 1.x and 2.x

(visit www.automate.org/a3-content/vision-standards-gige-vision for details on industry standards)
o Diriver installation includes installation of the high-performance Teledyne GigE Vision Interface
o Xtium2-XGV is detected by the system as a NIC card with 2 or 4 network adapters.
e Acquisition of up to 32 independent cameras spread over the network adapters.

e Support GigE cameras with bit rates of 1G, 2.5G, 5G and 10G.

SFP+ Fiber module support

Vertical Flip supported on-board
General Inputs/Outputs. Inputs can be used to trigger action commands.

e  Multi-camera synchronization in real-time:

Uses a PCle x8 Geng3 slot to maximize transfers to host computer buffers

Acquire from Monochrome, Bayer and RGB cameras, both area scan and line scan

Supports Multi-board Sync for trigger sharing across multiple XGV frame grabbers.

e Action command generation and relaying incoming Action commands across adapters
e Support for relaying PTP messages from one network adapter to other adapters.
e Supports a number of acquisition events in compliance with "Teledyne DALSA’s Trigger to Image

Reliability"

Product Part Numbers

Xtium2-XGV Board

Item

Product Number

Xtium2-XGV Quad

OR-A8G0-PXF40

Xtium2-XGV Dual

OR-A8GO0-PXF20

SFP+ to RJ15 Transceiver Module

OR-AGOA-DASFP+45

For OEM clients, this manual in printed form, is available on request

OC-A0GO-PXF00

Optional Xtium2-XGV Cables & Accessories

Iltem

Product Number

VGA-15 cable assembly to blunt end: 3 meters cable I/O 15 pin VGA connector to blunt
end. This cable assembly connects to J8.

OR-YXCC-DB153

External Signals bracket provides a simple way to bring out the signals from the External
Signals Connector J1 to a bracket mounted DB25.

OR-YXCC-DB25F

Cable assembly to connect to J2 (Board Sync)

Connecting 2 boards
Connection 3 or 4 boards

OR-YXCC-BSYNC20
OR-YXCC-BSYNC40

Xtium2-XGV User's Manual
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Xtium2-XGV Board Specifications

Frame Grabber

Xtium2-XGV Quad Xtium2-XGV Dual

Board Input Interface

GigE Vision

Part Numbers

OR-AGO0-PXF40 OR-AGO-PXF20

Input Camera Ports

4 ports 2 ports

Maximum number of Cameras

up to 32 cameras total

Transmission Rate

10Gbps
1, 2.5, 5 Gbps connections speed also supported.

Input Camera Bandwidth

Up to 5.0GB/s in frame grabber memory

On-Board Memory

4 Gigabyte
Memory shared with image buffers and
processing functions

2 Gigabyte
Memory shared with image buffers and
processing functions

Advanced Hardware Functionality

Packet-offload engine

Real-time inter-port re-distribution of PTP sync (IEEE1588)
Real-time inter-port re-distribution of Action Command messages
Hardware-based Action Command Generator

Supports multi-board synchronization of 2 to 4 frame grabbers

PCI Bus related

Host Bus

PCle Gen3 x 8 slot

PCle Payload

Up to 1024 bytes

Bandwidth to Host System
(in a PCle Gen3 x8 slot)

PCle bus Output: up to 7.0GB/sec sustained (PCle Payload @ 512 bytes)
PCle bus Output: up to 6.8GB/sec sustained (PCle Payload @ 256 bytes)
Maximum obtained is dependent on firmware loaded and PC characteristics.

Features

Action Command Generation

Generating camera Action Command message from External Trigger source and Board
Sync. See Generating an Action Command Using the Xtium XGV.

Action Command Forwarding

Supports real-time forwarding of ActionCmd Msg from one network adapter port to other|
ports.

PTP Forwarding

Supports PTP (Precise Time Protocol - IEEE 1588-2008 ) Protocol UDP using ports 319
(Event Message) and 320 (General Message). Supports real-time forwarding of PTP
Msg from one network adapter port to other ports. See PTP Relay Feature.

Image Processing

Data conversion (Unpacking Packed Pixel Format)
Color Conversion (Bayer & BiColor format to RGB image format)
Vertical Flip

Events

Compliant with Teledyne DALSA Trigger-to-Image Reliability framework.
Comprehensive event notifications.

Mechanical Interface

Data Input Connectors

4x Sockets for SFP+ cage 2x Sockets for SFP+ cage

RJ-45 SFP+ modules
officially supported

10Gtek : ASF-10G-T
IPOLEX: ASF-10G-T
XZSNET : XZS-SFP10G-T  (https://xzsnet.com/)
FiberStore: #66612 (https://www.fs.com/)

(https://www.10gtek.com/)
(http://ipolex.com/)

I/O connectors

VGA-15P connector (Front Bracket)
26-pin TST-113-01-G-D connector (Internal)

Supports multi-board synchronization of 2 to 4 boards

Xtium2-XGV User's Manual
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Electrical Interface

PCI Power Requirement 7.48 Watts on +3.3V 5.5 Watts on +3.3V
(with RJ45 transceiver modules) 23.46 Watts on +12V 12 Watts on +12V
Inputs Voltage RS-422 / TTL /12V | 24V
4 Opto-coupled inputs 2 Opto-coupled inputs
8 LVTTL general Outputs 8 LVTTL general Outputs
Inputs/Outputs

Trigger maximum input frequency of 100 kHz
External trigger latency less than 100 nsec

Environmental condition

Ambient Temperature: 10° to 50°C (operation)
-40° to 75°C (storage)

Relative Humidity: 5% to 90% non-condensing (operating)
0% to 95% (storage)

MTBF @40°C 79 years

NOTE

Ensure adequate airflow for proper functioning of the board across the entire temperature range of 10 — 50°C .
Airflow measuring 80 LFM (linear feet per minute) across the surface of the board is recommended.

Supported camera specification

GigE Vision Standard Version 1.1 and 2.x compliant
Camera Scan Type Area scan, Line scan & Teledyne 3D profiler
Supported Input Pixel Format 8, 10, 12, 14 and 16-bit mono, 8, 10 and 12-bit RGB, Bayer and Bi-Color

Minimum: 32 Pixels

Horizontal Resolution Maximum: 131 072 Pixels in 8-bit or 65 536 Pixels for 10/12/14/16-bit

Minimum: 1 line

Vertical Resolution . .
Maximum: 65536 lines

Pixel Format See table below

Maximum 16KB. The actual MTU for each connected camera is dependent on the

Supported Packet Size network hardware (for example, switches) of the data path to the frame grabber

Multiple Links Configuration Single Stream support only; MultiStream will be supported in a future release.
Chunk Data (metadata) Currently not supported; will be supported in a future release.

TurboDrive Currently not supported; will be supported in a future release.

Software

Operating System Support Windows 11

Software compatibility Teledyne Sapera LT SDK v9.0 or greater

Contact Teledyne DALSA sales for GenTL compatibility
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Supported Input Pixel Formats

Input pixel formats use the GenlCam Pixel Format Naving Convention (PFNC); if the format belongs to the GVSP
(GigE Vision Streaming Protocol it is indicated. Available input pixel formats include:

Monochrome | Mono8 Monol10p 3D Coord3D _C16
Mono10 Mono12p Format | Coord3D_AC16
Mono12 Monol4p Coord3D_ACRW16
Mono14
Mono16 MonolOpacked (GVSP)

Monol2packed (GVSP)

Bayer BayerGR8 BayerGR10p BiColor | BiColorRGBGS8
BayerRG8 BayerRG10p BiColorBGRGS8
BayerGB8 BayerGB10p
BayerBG8 BayerBG10p BiColorRGBG10

BiColorBGRG10
BayerGR10 BayerGR10packed (GVSP)
BayerRG10 BayerRG10packed (GVSP) BiColorRGBG12
BayerGB10 BayerGB10packed (GVSP) BiColorBGRG12
BayerBG10 BayerBG10packed (GVSP)
BiColorRGBG10p
BayerGR12 BayerGR12p BiColorBGRG10p
BayerRG12 BayerRG12p
BayerGB12 BayerGB12p BiColorRGBG10packed (GVSP)
BayerBG12 BayerBG12p BiColorBGRG10packed (GVSP)
BayerGR12packed (GVSP) BiColorRGBG12p
BayerRG12packed (GVSP) BiColorBGRG12p
BayerGB12packed (GVSP)
BayerBG12packed (GVSP)

BGR BGRS8 RGB RGBS
BGR10 RGB10
BGR12 RGB12
BGRa8 RGBa8
BGRal0 RGBal0
BGRal2 RGBal2
BGR10p RGB10p
BGRal0p RGB12p
BGR12p RGBal0p
BGRal2p RGBal2p

RGB10p32

For each connected camera, the Output Pixel Format feature, available in the camera’s GigE Vision Host Control
category, sets the output format. Refer to the GigE Vision Host Controls section.
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The Xtium2-XGV does not currently support Chunk Data payload type (metadata); cameras with Chunk Data
enabled are unable to connect to the Xtium XGV and an error message is generated. If necessary, use another
adapter to connect to cameras to disable Chunk Data before connected to the Xtium XGV.

Technical Specifications

For technical specifications such as mechanical drawings, 10 pinouts and electrical specifications, see the
Technical Specifications section.

About GIigE Vision

o — Xtium2-XGV series frame grabbers are 100% compliant with the GigE Vision 1.2

I r and 2.0 specification which defines the communication interface protocol used by

—— any GIgE Vision device. For more information see
SITON

V | | https://www.automate.org/vision/vision-standards/vision-standards-gige-vision.

Xtium2-XGV series frame grabbers implement a superset of the GenlCam™
® specification which defines device capabilities. This description takes the form of
an XML device description file respecting the syntax defined by the GenApi
G E N < I >CAM module of the GenlCam™ specification. For resources such as 1/O controls, they
are provided by the frame grabber’s non-streamable XML device. For more
information see www.emva.org/standards-technology/genicam.

The Teledyne GigE Vision Interface provides a license-free development platform for Teledyne GigE hardware or
Sapera vision applications. Also supported are Sapera GigE Vision applications for third-party hardware with the
purchase of a GigE Vision Module license, or the Sapera processing SDK with a valid license.
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Xtium2-XGV Flow Diagram

The following diagram represents the image processing sequence through the Xtium2-XGV.

1 . Memory
Port 1 -

: GigE Front-End GigE Packets

| XGV Dual

| (2 Ports) . ,

1 . Memory roc?ssmg

1| Port 2 GigE Front-End Gigk Packets {Unpacking, Color
XGV 1 Conversion}

I ) Vertical Flip Host DMA
Quad — T Reconstruction {optional) via PCle Bus

(4 Ports)

Port 3 GigE Front-End Memaory

GigE Packets

Memory

Port 4 GigE Front-End Gigk Packets

Figure 1: Xtium2-XGV Flow Diagram

e GigE Front-End: Extracts the video data packets from the Network Adapter.

o Memory GigE Packets: Stores the GigE video packets.

e Reconstruction: Decodes the GigE video packets and constructs the data/images.
e Processing: Bayer Decoding, Vertical Flip

¢ Host DMA: Transfers the data from frame grabber into the host buffer memory. This module will also perform
the vertical flip if enabled.
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The Xtium2 XGV supports multi-camera synchronization of all connected cameras by forwarding Action
Commands or PTP messages synchronously on all ports in real-time by the FPGA. This mechanism does not use
any CPU resources for optimum performance and is not available on standard multiport NICs. Standard multiport
NICs use multiple CPU threads (one for each adapter) which add overhead and delay such that each of its
adapters transmits messages at different times making multiple camera synchronization impossible.

PTP Message Port1

PTP Message Port 2
PTP Message | Real-time PTP
from Master PTP Message Message
on any Port ‘ Forwarding by
PTP Message Port 3 FPGA
PTP Message Port 4
I
Action Command Port 1 (= Action
. Action Command Command from
Line Input or
Board Sync
cton (csoncommand | | port2 [ Y
Command : Action Command
from Camera | Action Command l Forwarding by
on any Port { Action Command || Port 3 |ef— FPGA Action Command
— Action Command from Host
Application
i, Action Command
Port 4 +
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Host System Requirements

General System Requirements for the Xtium2-XGV

e PCI Express Gen3 x8 slot compatible;
(will work in Genl or Gen2 x8 slot with reduced bandwidth to host)

¢ On some computers the Xtium2-XGV may function installed in a x16 slot. If the computer only has a PCI
Express x16 slot, test directly (use the supplied diagnostic tool) or review the computer documentation to
verify if the Xtium2-XGV is supported. Computer motherboards may only support x16 graphic video board
products in x16 slots. .

e Xtium2-XGV operates correctly when installed in a multi-processor system (including Hyper-Threading multi-
core processors).

Operating System Support
Windows 11

Network Hardware Considerations

Network devices connected to Xtium2-XGV frame grabber must support 1, 2.5, 5 or 10 Gbps connections.To
utilize the full 10 Gbps bandwidth output of 10G cameras, all network hardware and cables between the camera
and the Xtium2-XGV must be capable of handling a 10 Gbps bandwidth.

IMPORTANT

Ethernet cable category, manufacturer, quality, and length can also affect performance; for high-speed GigE
applications always use high quality shielded CAT6 (or better) Ethernet cables to avoid transmission errors.
Standard twisted pair copper cables of CAT6, CAT6e, CAT6A and CAT7 support 10GigE connections. CAT6 and
Cat6e can support a cable length up to 55m whereas CAT6A and CAT7 can support cable lengths up to 100m.

It is recommended to test network device performance since certain devices may not achieve acceptable results
in actual operation (depending on the device manufacturer’s implementation). In general, it is always
recommended to use the latest device drivers provided by the manufacturer.

For any switch verify:

¢ Memory allocated to internal buffers
e Flow Control (PAUSE frame) support
¢ Jumbo Packet setting

NOTE

It is recommended that the packet size be adjusted accordingly for optimal performance given the network
topology (with or without a switch), especially when using packet sizes within 1500 to 3000 bytes and 4000 to
8000 bytes ranges. For example, certain switches might perform better using a packet size of 4096 bytes
instead of 9000 bytes.

Some Ethernet Switches may produce more Pause Frame requests than expected when Jumbo Frames is
enabled. Changing the Ethernet Packet Size may minimize Pause Requests from such a switch and improve
overall transfer bandwidth.

For additional information, refer to the Teledyne GigE Vision Interface User Manual and Optimization Guide,
which is included with the Xtium2-XGV installation.
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Development Software Overview

Sapera++ LT Library

Sapera++ LT is a powerful development library for image acquisition and control. Sapera++ LT provides a single
API across all current and future Teledyne DALSA hardware. Sapera++ LT delivers a comprehensive feature set
including program portability, versatile camera controls, flexible display functionality and management, plus easy
to use application development wizards. Applications are developed using either C++ or .NET frameworks.

Sapera++ LT comes bundled with CamExpert, an easy to use camera configuration utility to create new, or
modify existing camera configuration files.

Installation of Sapera LT is currently required to support the Xtium2-XGV GIigE Vision implementation: support
for the Spinnaker SDK is pending. For more information, refer to the Installing Xtium2-XGV and Using Xtium2-
XGV with Sapera LT SDK sections.

Sapera Processing Library

Sapera Processing is a comprehensive set of C++ classes or .NET classes for image processing and analysis.
Sapera Processing offers highly optimized tools for image processing, blob analysis, search (pattern recognition),
OCR and barcode decoding.

Installation Procedure

For information on how to install the Xtium-XGV see the Installing Xtium2-XGV section.
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Xtium2-XGV Advantages

Trigger-to-Image Reliability

A' >( TRIGGER-TO-IMAGE

RELIABILITY
L PN

All Teledyne image acquisition devices implement what is referred to as Trigger-to-Image Reliability (T2IR) using
a variety of techniques, from user-defined trigger parameters to buffer management and image metadata, to
ensure that images are acquired, transferred and processed with robustness and traceability.

Trigger-to-Image reliability manages:
¢ High bandwidth acquisition
e High frequency acquisition
e High lines or images rate per second
e High number of cameras
¢ Image buffer memory
o Packet resend buffer memory
e  Statistics
e In-camera event status flags

Teledyne’s T2IR framework includes powerful GUI based tools for continuous monitoring and rapid pinpoint of
errors that are hard to trace back. This continuous system monitoring and deep debugging tools help reduce
downtime. This is done with the help of the following tools:

e Sapera Monitor (available with installation of Sapera LT)

e External LEDs

e Teledyne LogViewer

e PCI Diagnostic Tool

¢ Network Configuration Tool

e Sapera Configuration (available with installation of Sapera LT)

e Xtium2 Diagnostic Tool
Refer to the Xtium2-XGV Utilities section for more information on these tools.

In particular, with the GIigE Vision Interface this is done with the help of the following:

e Network Configuration Tool

e GigE Vision Device Status
e GigE Vision Host Controls, including Stream Statistics Features

For more information, including a T2IR primer, visit the Teledyne website:

https://www.teledynevisionsolutions.com/learn/learning-center/machine-vision/trigger-to-image-reliability-t2ir/

In addition, refer to the GigE Vision Interface Optimization Guide, available with the installation of the GigE Vision
Interface. Also, refer to the documentation of any Teledyne GigE cameras.
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User Programmable Configurations

Use the Xtium2-XGV firmware loader function in the Teledyne DALSA Device manager utility to select firmware
for one of the supported modes. Firmware selection is made either during driver installation or manually later on
(see Firmware Update: Manual Mode). Currently there is only one firmware version available:

e 32 GigE cameras (installation default):
Support for up to 32 GigE cameras spread across the network adapters.

The Xtium2-XGV supports connecting up to 32 independent GigE cameras across its adapters (2 or 4, depending
on the model). The number of cameras per adapter is only limited by the maximum of 32 cameras. For example,
with a 2 adapter model, all 32 cameras could be connected to adapter 1 and none on adapter 2. However, it is
important to consider that each adapter’s bandwidth is limited to 10G when considering the sysem configuration.

Up to 32 GigE
cameras across all
XGV adapters

PRPNPRPS
®ooe
»wioe
i
I [ i >
@ 0

=

Port1

Switch

- Port 2

Port 3

Switch

==

Switch

Action Command Generation

The Xtium XGV can generate action commands independently on each of its adapters. The action command can
be generated using input lines, from cameras, board sync signals or by software.

Forwarding Action Command Across Adapters with Different Subnets

The Xtium XGV supports forwarding of Action Commands received on any of its adapters using an internal
bridging mechanism unavailable in tradiional multiport adapters. This allows cameras to receive Action
Commands across subnets and can enable cameras to have synchronized acquisition.

This capability is unique to the Xtium XGV frame grabber and not possible when using a multi-port NIC card.

For more information on action command features see the Action Control Category.

16 « Overview Xtium2-XGV User's Manual



Teledyne Vision Solutions

Direct Image Transfer to Host Memory Without CPU Overhead

The Xtium XGV processes incoming packets to extract the image data on-board the frame grabber, performing
the work of the Teledyne Filter driver locally. Once an image is complete, the frame grabber uses direct DMA
access to transfer the image to host computer RAM memory, only sending one interrupt to the CPU to alert it that
a new image buffer is available.

0 Packets transferred to Xtium2 XGV NIC

BE 08

Image assembled from packets by
Xtium2 XGV and sent to host memory

IMAGE >

e Single Interrupt sent to CPU =s

In contrast, a traditional NIC sends indiviual packets using DMA to the host computer, sending significantly more
interrupts to the CPUs (depending on the NICs’ Interrupt Moderation rate). The Teledyne Filter driver then
extracts the image data from these packets and assembles the image, using CPU resources. By performing this
work on the Xtium2-XGV frame grabber, it significantly reduces the CPU load.

o Packets transferred to host memory

L1010

e Interrupt sent to CPU
NIC

Interrupts
continue to be
generated as
image packets
are transferred

Image assembled from packets by
filter driver using CPU IMAGE

Interrupt sent to CPU when

image is complete &
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PTP Synchronization Across Adapters with Different Subnets

Normally, achieving PTP (IEEE1588) synchronization between multiple devices requires that all devices be on the
same network or subnet. This restriction is due to the current inability of standard network cards to forward PTP
sync multicast packets between ports within the two microseconds requirement. However, even with multiport
NICs that meet this restriction, bridging between ports in Windows requires separate threads for each port, which
increases CPU overhead.

The Xtium XGV supports forwarding of PTP packets across its adapters using an internal bridging mechanism
unavailable in tradiional multiport NICs. allowing camera synchronization across subnets without using CPU
threads, reducing overhead.

PTP synchronization across multiple Xtium2-XGV boards is also possible by interconnecting ports from one board
to another.

This capability is unique to the Xtium XGV frame grabber and not possible when using a multi-port NIC card.

For more information on PTP features see the PTP Control Category.

On-Board Vertical Flip

The Xtium2-XGV supports performing a vertical flip of the image during the transfer to host memory; for
information on how to do this using the Sapera LT API see the Enabling On-Board Vertical Flip section.
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SFP+ Fiber Module Support for Extreme Distances

The Xtium2-XGV supports using SFP+ Fiber modules to connect to a 10G Ethernet switch which provides these
outputs. GigE cameras (up to 32) are connected to the switch; the switch is then connected to the frame grabber
using SFP+ fiber modules (up to 4). This can allow for greater cabling distances and reduced costs.

W S S W

RJ45 connections
to switch - A —
(up to 32) e

SFP+ Fiber connections from switch
L. & to Xtium2-XGV P
NS (up to 4) “

In general, an SFP+ compliant cable assembly is primarily intended as a point-to-point interface of up to 100
meters.

A suitable manufactured SFP+ cable uses the SFF-8431 Specifications for Enhanced Small Form Factor
Pluggable Module SFP+ Revision 4.1, rated for 10 Ghps.

For additional information on cables and their specifications, visit the following web sites:

Components Express http://www.componentsexpress.com/
FiberStore https://www.fs.com
WARNING

SFP connectors and cables are considered a Class 1 laser product. Because invisible laser radiation can be
emitted from the aperture of the port when no fiber is connected, avoid exposure to laser radiation and do not
stare into open apertures. Laser radiation is present when the system is open and interlocks bypassed. Only
trained and qualified personnel should be allowed to install, replace, or service this equipment.
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Xtium2-XGV Supported Features

For GenlCam applications, the Xtium2-XGV display name is Xtium2-XGV_x, with multiple devices in the same
system enumerated by the appended number. For example, Xtium2-XGV_1

The information here is subject to change. The application needs to verify capabilities. New board driver
releases may change product specifications.

Frame Grabber Feature Categories

The following sections describe the available categories and their features in detalil.

Many of the features may be changed directly in CamExpert (or other GigE Vision-compliant application) or
programmatically via an imaging application. Their availability may depend on other feature settings, and while
some features are read only, others may be changed even during acquisition.

The description tables in this chapter list and describe features, with their possible values and view attribute.

Features listed in the description table that are tagged as Invisible are usually for Teledyne DALSA or third-party
software usage—not typically needed by end user applications.

Frame Grabber Features (Non-Streamable Device)

Specific features of the frame grabber can be accessed by a non-streamable SapAcqDevice. For example in
CamExpert, the Xtium2-XGV is available under the Device drop-down list.

File View Pre-Processing Tools Help
bDEHE| 7

Device Selector

Device ‘ Hium2-¥GV_1 ¥ Mium2-XGV Quad [SN:C04638038] M
- Image Viewer
=-E8 Xtium2-XGV_1

-] Xtium2-X GV Quad [SN:C0468038]

CameraLink D HY Windows

These features are divided into 5 categories:

e Frame Grabber Information
e |/O Controls

e Action Control

e PTP Contol

e Streaming Statistics
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Frame Grabber Information Category

Frame Grabber Information features iclude frame grabber model, firmware version, etc. GigE Vision applications
retrieve this information to identify the frame grabber along with its characteristics. These features are typically
read-only. A notable exception is the Device User ID, which can be set by the user.

Parameters - Visibility: Guru

Category ] Parameter

Frame Grabber Information Manufacturer Name
1/0 Controls Famnily Name

- Model Mame

Action Control
Driver Versien
PTP Centrel
Manufacturer Part Mumber

Streaming Statistics Manufacturer Info

Firmware Version

Serial Mumber

Device User ID

Device Ternperature Selector
Device Temperature

Network Adapter Selector

Metwork Adapter MAC A
Current P Address
Current Subnet Mask
Current Default Gateway

Network Adapter Speed

Metwork Adapter Throughput Limit

<< Less

Value

Teledyne DALSA

Atium2-XGV

Internal
51.921001

Adapter 1

Metwork Adapter Throughput Limit Mode Off

Mot Enabled

Metwork Adapter Transceiver Information Selectar Vendor Name

Metwork Adapter Transceiver Information MN/A

Frame Grabber Information Feature Descriptions

Display Name
Manufacturer Name

Family Name

Model Name

Driver Version

Manufacturer Part
Number

Manufacturer Info

Feature & Values
DeviceVendorName

DeviceFamilyName

DeviceModelName

DeviceVersion

deviceManufacturerPartNumber

DeviceManufacturerinfo

Description View
Displays the device vendor name: Beginner
Teledyne DALSA

Displays the device family name: Beginner
Xtium2-XGV

Displays the device model name. Current models | Beginner
include:

Xtium2-XGV 4CH

Xtium2-XGV 2CH

Displays the device software driver version Beginner
running on the system. For example,

XX.YY.zZZ. wwww

Displays the device manufacturer part number. Beginner
Current model numbers include:

OR-A8G0-PXF40

OR-A8GO0-PXF20

Displays the device configuration firmware design | Beginner
that is currently loaded. Currently available

firmware includes:

32 GigE Cameras
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Display Name
Firmware Version

Serial Number
Device User ID

Device
Temperature
Selector

Internal

Transceiver 1

Transceiver 2
Transceiver 3
Transceiver 4

Device
Temperature

Network Adapter
Selector

Adapter 1
Adapter 2
Adapter 3
Adapter 4

Network Adapter
MAC Address

Current IP Address

Current Subnet
Mask

Current Default

Gateway
Network Adapter
Speed
1 Gbps
2.5 Gbps
5 Gbps
10 Gbhps
Network Adapter

Throughput Limit
Mode

On
Off

Network Adaper
Throughput Limit

1 Gbps
2.5 Ghps
5 Gbps
10 Gbps

Feature & Values
DeviceFirmwareVersion

DeviceSerialNumber
DeviceUserlD

DeviceTemperatureSelector

DeviceTemperature

DeviceLinkSelector

deviceMacAddress
GevCurrentIPAddress
GevCurrentSubnetMask

GevCurrentDefaultGateway

DeviceLinkThroughputLimitMode

DeviceLinkThroughputLimit

Internal

Transceiverl

Transceiver2
Transceiver3
Transceiver4

Adapterl
Adapter2
Adapter3
Adapter4

DeviceLinkSpeed

1000000
2500000
5000000
10000000

Off

1000000
2500000
5000000
10000000

Teledyne Vision Solutions

Description

Displays the device currently loaded firmware
version number. Format is:

XX.YY.ZZ. WWWW

Displays the device serial number.

Stores a user-programmable identifier of up 64
characters. The default factory setting is an
empty string.

Select the source of the temperature to read.

Value of the FPGA temperature. Maximum FPGA
temperature should not exceed +100°C for
reliable operation.

Value of selected transceiver. Maximum
temperature should not exceed +80°C for reliable
operation

The temperature of the selected source in
degrees Celsius.

Selects the Network Adapter to control.

MAC address (AA:BB:CC;DD:EE:FF) of the
selected Network Adapter

Reports the current IP address for the selected
network adapter.

Reports the current subnet mask for the selected
network adapter.

Reports the current default gateway for the
selected network adapter.

Indicates the speed of transmission negotiated on
the Network Adapter.

Controls if the DeviceLinkThroughputLimit is
active.

Limits the maximum bandwidth of the data that
will be streamed out by the device on the
selected Network Adapter.

View
Beginner

Beginner
Beginner

Beginner

Beginner

Beginner

Beginner
Beginner
Beginner
Beginner

Beginner

Guru

Guru
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Display Name

Network Adapter
Transceiver
Information
Selector

Vendor Name

Part Number
Revision

Serial Number
Manufacturing Date
Temperature

Network Adapter
Transceiver
Information

Device TL Type

GigEVision
Device TL Version
Major

Device TL Version
Minor

DFNC Major Rev

DFNC Minor Rev

SFNC Version
Major

SFNC Version
Minor

SFNC Version
SubMinor

Feature & Values
deviceTransceiverInfoSelector

deviceTransceiverinfo

DeviceTLType

DeviceTLVersionMajor
DeviceTLVersionMinor

deviceDFNCVersionMajor

deviceDFNCVersionMinor

DeviceSFNCVersionMajor

DeviceSFNCVersionMinor

DeviceSFNCVersionSubMinor

VendorName
PartNumber
Revision
SerialNumber
ManufacturingDate

Temperature

GigEVision

Teledyne Vision Solutions

Description

Select the Information to read from the
transceiver.

Transceiver Vendor Name
Transceiver Vendor Part Number
Transceiver Part Number Revision
Transceiver Serial Number
Transceiver Manufacturing Date
Transceiver Temperature

Displays the selected device transceiver
information.

Transport Layer type of the device.
GigE Vision
Major version of the device’s Transport Layer.

Minor version of the device’s Transport Layer.

Major revision of Dalsa Feature Naming
Convention which was used to create the
device’s XML.

Minor revision of Dalsa Feature Naming
Convention which was used to create the
device’s XML.

Major Version of the Genicam Standard Features
Naming Convention which was used to create the
device’s XML.

Minor Version of the Genicam Standard Features
Naming Convention which was used to create the
device’s XML.

SubMinor Version of the Genicam Standard

Features Naming Convention which was used to
create the device’s XML.

View
Beginner

Beginner

Invisible

Invisible
Invisible

Invisible

Invisible

Invisible

Invisible

Invisible
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/O Controls Category

I/O Control features permit control of the general inputs, outputs and board sync of the Xtium2-XGV.

Parameters - Vizibility: Guru
Category

Frame Grabber Information

1/0 Centrels

Action Control
PTP Contral

Streaming Statistics

Parameter Value

Line Status All O O0000DDODOOFOD0D
Line Selector Line 1

Line Name Input 1

Line Maode Input

Line Status False

Line Inverter False

Line Format Opto-Coupled
Qutput Line Source Mot Enabled
Qutput Line Value Mot Enabled
Input Line Debauncing Pericd 1

Input Line Detection Level 24y

I/O Controls Feature Descriptions

Display Name
Line Status All

Line Selector

Line 1
Line 2
Line 3
Line 4
Line 5

Line 6
Line 7
Line 8

Line 9

Line 10

Line 11

Line 12
BoardSync 1
BoardSync 2
BoardSync 3
BoardSync 4

Feature & Values
LineStatusAll

LineSelector

Linel
Line2
Line3
Line4
Line5

Line6
Line7
Line8

Line9
Linel0
Linell
Linel2

BoardSyncl
BoardSync2
BoardSync3
BoardSync4

Description

Returns the current status of all available Line signals at time of polling

in a single bitfield. The order is Linel, Line2, ...

For example:
0x0000000000000000

Selects the physical line (or pin) of the external device connector and
associated 1/O control block to configure.

Line 1 corresponds to General Input 1 on the 1/0 connectors J1 & J8.
Line 2 corresponds to General Input 2 on the 1/0 connectors J1 & J8.
Line 3 corresponds to General Input 3 on the 1/0 connectors J1 & J8.
Line 4 corresponds to General Input 4 on the 1/0 connectors J1 & J8.

Line 9 corresponds to General Output 1 on the I/O connectors J1 &
Js8.

Line 6 corresponds to General Output 2 on the 1/0O connectors J1 &
Js8.

Line 7 corresponds to General Output 3 on the I/0O connectors J1 &
Js8.

Line 8 corresponds to General Output 4 on the 1/0O connectors J1 &
Js8.

Line 9 corresponds to General Output 5 on the 1/0O connector J1.
Line 10 corresponds to General Output 6 on the I/O connector J1.
Line 11 corresponds to General Output 7 on the I/O connector J1.
Line 12 corresponds to General Output 8 on the 1/O connector J1.
Board Sync 1 corresponds to General I/O 1 on the 1/0 connector J2.
Board Sync 2 corresponds to General 1/0O 2 on the 1/O connector J2.
Board Sync 3 corresponds to General I/O 3 on the 1/0 connector J2.
Board Sync 4 corresponds to General I/O 4 on the 1/0 connector J2.

View
Expert

Beginner
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Display Name
LineName

Input 1
Input 2
Input 3
Input 4

Output 1
Output 2
Output 3
Output 4
Output 5
Output 6
Output 7
Output 8

BoardSync 1
BoardSync 2
BoardSync 3
BoardSync 4

Line Format

Opto-Coupled

LVTTL
Line Mode
Input
Output
Line Status
False
True
Line Inverter
False
True
Input Line

Detection Level

TTL
RS422
12v
24V

Input Line
Debouncing Period

Output Line Source

Off

Software Controlled
Output Line Value

High

Low

Feature & Values
lineName

Inputl
Input2
Input3
Input4

Outputl
Output2
Output3
Outputd
Output5
Output6
Output?
Output8

BoardSyncl
BoardSync2
BoardSync3
BoardSync4

LineFormat

OptoCoupled
LVTTL
LineMode

Input
Output
LineStatus

False
True

Linelnverter
False
True

lineDetectionLevel

Threshold_for_TTL
Threshold_for_RS422
Threshold_for_12V
Threshold_for_24V

lineDebouncingPeriod

outputLineSource

Off

SoftwareControlled
outputLineValue

High

Low

Teledyne Vision Solutions

Description

Description of the physical Pin associated with the logical line.
Associated with the logical line Input 1.
Associated with the logical line Input 2.
Associated with the logical line Input 3.
Associated with the logical line Input 4.
Associated with the logical line Output 1.
Associated with the logical line Output 2.
Associated with the logical line Output 3.
Associated with the logical line Output 4
Associated with the logical line Output 5.
Associated with the logical line Output 6.
Associated with the logical line Output 7.
Associated with the logical line Output 8.
Associated with the logical line BoardSync 1
Associated with the logical line BoardSync 2
Associated with the logical line BoardSync 3
Associated with the logical line BoardSync 4

Specify the current electrical format of the selected physical input or
output. (RO)

The line is opto-coupled.

The line is LVTTL.

Reports if the physical Line is an Input or Output signal. RO for
General Inputs and Outputs signals. RW for BoardSync signals.
See General Inputs Specifications.

See General Outputs Specifications

The line is an input line.

The line is an output line.

Returns the current status of the selected input or output line.

False = line is low

True = line is high

Control to invert the polarity of the selected input or output line signal.
The selected Line Inverter is inactive,

The selected Line Inverter is active,

Specifies the voltage threshold required to recognize a signal
transition on an input line. See General Inputs Specifications for more
info.

The Input Line Detection Level is TTL.
The Input Line Detection Level is RS422.
The Input Line Detection Level is 12V.
The Input Line Detection Level is 24V.

Specifies the minimum delay in usec before an input line voltage
transition is recognized as a signal transition. Range: 1..255.

Selects which internal signal or event driven pulse or software control
state to output on the selected line.

Note, the LineMode feature must be set to Output. The List of
supported output line sources is product-specific.

Line output is disabled (tri-state).

The outputLineValue feature changes the state of the output.
Sets the output state of the selected Line

Sets the Output signal high.

Sets the Output signa low.

View
Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner
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Display Name
Line Pinout

J1 Pin1=Signal+
Pin7=Signal-

J8 Pin9=Signal+-
Pin8=Signal-

J1 Pin9=Signal+
Pin20=Signal-

J8 Pin7=Signal+-
Pin5=Signal-

J1 Pin15=Signal+
Pin18=Signal-

J8 Pin6=Signal+—
Pin3=Signal-

J1 Pin16=Signal+
Pin17=Signal-

J8 Pinl=Signal+—
Pin2=Signal-

J1 Pin11=Signal
Pin10=Ground
J8 Pin14=Signal
Pin10=Ground
J1 Pin12=Signal
Pin10=Ground
J8 Pin13=Signal
Pin10=Ground
J1 Pin21=Signal
Pin10=Ground
J8 Pin12=Signal
Pin10=Ground
J1 Pin22=Signal
Pin10=Ground
J8 Pin11=Signal
Pin10=Ground
J1 Pin23=Signal
Pin10=Ground
J1 Pin24=Signal
Pin10=Ground
J1 Pin25=Signal
Pin10=Ground
J1 Pin26=Signal
Pin10=Ground
J2 Pin1=Signal
Pin4=Ground-

J2 Pin3=Signal
Pin4=Ground-

J2 Pin5=Signal
Pin4=Ground-

J2 Pin7=Signal
Pin4=Ground-

J2 Pin9=Signal
Pin4=Ground-

J2 Pin11=Signal
Pin4=Ground-

J2 Pin13=Signal
Pin4=Ground-

J2 Pin15=Signal
Pin4=Ground-

Feature & Values
linePinAssociation

J1_Pini1Signal+_Pin7Signal-_
J8_Pin9Signal+_Pin8Signal-

J1_Pin9Signal+_Pin20Signal_
J8_Pin7Signal+_Pin5Signal-

J1_Pin15Signal+_Pin18Signal-
_J8_Pin6Signal+_Pin3Signal-

J1_Pin16Signal+_Pin17Signal-
_J8_PinlSignal+_Pin2Signal-

J1_Pinl11Signal_Pin10Gnd_J8
_Pinl14Signal_Pin10Gnd

J1_Pin12Signal_Pin10Gnd_J8
_Pin13Signal_Pin10Gnd

J1_Pin21Signal_Pin10Gnd_J8
_Pin12Signal_Pin10Gnd

J1_Pin22Signal_Pin10Gnd_J8
_Pinl1Signal_Pin10Gnd

J1_Pin23Signal_Pin10Gnd
J1_Pin24Signal_Pin10Gnd
J1_Pin25Signal_Pin10Gnd
J1_Pin26Signal_Pin10Gnd
J2_Pin1Signal_Pin4Gnd-
J2_Pin3Signal_Pin4Gnd-
J2_Pin5Signal_Pin4Gnd-
J2_Pin7Signal_Pin4Gnd-
J2_Pin9Signal_Pin4Gnd-
J2_Pinl11Signal_Pin4Gnd-
J2_Pin13Signal_Pin4Gnd-

J2_Pin15Signal_Pin4Gnd-

Teledyne Vision Solutions

Description View

Enumeration of the physical line (or pin) on the device 1/O connector. Invisible
(RO)

Pin 1 is the Inputl Signal+ and Pin 7 is the Inputl Signal- on

connector J1.

Pin 9 is the Inputl Signal+ and Pin 8 is the Inputl Signal- on

connector J8.

Pin 9 is the Input2 Signal+ and Pin 20 is the Input2 Signal- on
connector J1.

Pin 7 is the Input2 Signal+ and Pin 5 is the Input2 Signal- on
connector J8.

Pin 15 is the Input3 Signal+ and Pin 18 is the Input3 Signal- on
connector J1.

Pin 6 is the Input3 Signal+ and Pin 3 is the Input3 Signal- on
connector J8.

Pin 16 is the Input4 Signal+ and Pin 17 is the Input4 Signal- on
connector J1.

Pin 1 is the Input4 Signal+ and Pin 2 is the Input4 Signal- on
connector J8.

Pin 11 is the Outputl Signal and Pin 10 is the common ground on
connector J1.
Pin 14 is the Outputl Signal and Pin 10 is the common ground on
connector J8.

Pin 12 is the Output2 Signal and Pin 10 is the common ground on
connector J1.
Pin 13 is the Output2 Signal and Pin 10 is the common ground on
connector J8.

Pin 21 is the Output3 Signal and Pin 10 is the common ground on
connector J1.

Pin 12 is the Output3 Signal and Pin 10 is the common ground on
connector J8.

Pin 22 is the Output4 Signal and Pin 10 is the common ground on
connector J1.

Pin 11 is the Output4 Signal and Pin 10 is the common ground on
connector J8.

Pin 23 is the Output5 Signal and Pin 10 is the common ground on
connector J1.

Pin 24 is the Output6 Signal and Pin 10 is the common ground on
connector J1.

Pin 25 is the Output? Signal and Pin 10 is the common ground on
connector J1.

Pin 26 is the Output8 Signal and Pin 10 is the common ground on
connector J1.

Pin 1 is the BoardSync1 Signal and Pin 4 is the common ground on
connector J2.

Pin 3 is the BoardSync2 Signal and Pin 4 is the common ground on
connector J2.

Pin 5 is the BoardSync3 Signal and Pin 4 is the common ground on
connector J2.

Pin 7 is the BoardSync4 Signal and Pin 4 is the common ground on
connector J2.

Pin 9 is the BoardSync5 Signal and Pin 4 is the common ground on
connector J2.

Pin 11 is the BoardSync6 Signal and Pin 4 is the common ground on
connector J2.

Pin 13 is the BoardSync7 Signal and Pin 4 is the common ground on
connector J2.

Pin 15 is the BoardSync8 Signal and Pin 4 is the common ground on
connector J2.

26 o Xtium2-XGV Supported Features

Xtium2-XGV User's Manual



I/O Module Block Diagram

Line Selector =
Linelto 4
(Input)
Line 8-16
(Output)
BoardSync 1to
4 (Input/Output)
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Input
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P> LineStatus
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Teledyne Vision Solutions

Signal Driven

rf—— Software Driven

Output
Line
Output Source
Output
BoardSync Line
Source
Output

Input Line Details

Signal Driven
Software Driven

The general purpose input line signals are controlled by Line Selector 1 to 4, which have the following features for
control or status indication.

Feature set: LineSelector (RW), LineName (RO), linePinAssociation (RO), LineFormat (RO), LineMode (RO),
LineStatus (RO), Linelnverter (RW), lineDetectionLevel (RW), lineDebouncingPeriod (RW).

Connector: See J1 and J8 for connector pinout and electrical information. The cable shell and shield should
electrically connect to computer chassis for maximum EMI protection.

Line Transition Validation: Each input incorporates a signal debounce circuit (following the opto-coupler) to
eliminate short noise transitions that could be wrongly interpreted as a valid pulse. The duration is user-
programmable from 0 to 255 ps.

Line Signal Propagation & Timing: Maximum delay values are defined in General Inputs Specifications.
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Output Line Details

The general purpose output line signals are connected to Line Selector 5 to 12, which have the following features
for control or status indication.

e Feature set: outputLineSource (RW), outputLineValue (RW), LineSelector (RW), LineName (RO),
linePinAssociation (RO), LineFormat (RO), LineMode (RO), LineStatus (RO), See General Outputs
Specifications for more information.

Board Sync Details

The general purpose board sync line signals are controlled by Line Selector Board Sync 1 to 4, which have the
following features for control or status indication.

Configured as Inputs

e Feature set: LineSelector (RW), LineName (RO), linePinAssociation (RO), LineFormat (RO), LineMode
(RW), LineStatus (RO)

e Connector: See J1: Internal I/O Signals Connector (26-pin TST-113-01-G-D) for connector pinout and
electrical information.

Configured as Outputs

The general purpose board sync line signals are controlled by Line Selector Board Sync 1 to 4, which have the
following features for control or status indication.

e Feature set: outputLineSource (RW), outputLineValue (RW), LineSelector (RW), LineName (RO),
linePinAssociation (RO), LineFormat (RO), LineMode (RW), LineStatus (RO). See General Outputs
Specifications for more information.
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Action Control Category

An Action Command is a single Broadcast packet sent from the Frame Grabber and/or Host Software application

to all cameras connected on the same network. How cameras act on an Action Command depends on its

designed feature support. Cameras receiving the Action Command broadcast may have one or multiple functions
acting on that received command.

Please refer to the GigE Vision® Specification — version 2.0 RC6, for configuration and usage details. An

application note on using Action Commands (including demo code for cameras) is available for download from the
Teledyne DALSA website (Action Command Demo for GigE Vision Devices | Teledyne DALSA)

Parameters - Visibility: Gunu

Category Parameter Value
Frame Grabber Information Action Command Network Adapter Selector Adapter 1
170 Controls Action Group Key 0xD0000DDDDO000DD0
Action Control Action Group Mask Ox000D000000000000
Action Device Key 0x00000000O0000000
PTP Control Action Command Scurce Off
Streaming Statistics Action Command Scurce Line Activation Mot Enabled
Action Cemmand Software Trigger Mot Enabled
Action Cemmand Software Trigger All Adapters Press...
Action Cemmand Relay All Adapters
<= Less
Action Command Feature Descriptions
Display Name Feature & Values Description
Action Command actionCMDDeviceLinkSelector Selects the Network Adapter to control.
Network Adapter
Selector
Adapter 1 Adapterl
Adapter 2 Adapter2
Adapter 3 Adapter3
Adapter 4 Adapter4
Action Group Key ActionGroupKey Provides the key that a device uses to validate that the action
command message is part of the requested group.
Action Group Mask ActionGroupMask Provides the mask used to filter particular action command
messages for the selected action.
Action Device Key ActionDeviceKey Provides the device key that allows a device to check the
validity of action commands.
Action Command actionCMDSource Select the event that will generate an action command on the
Source network adapter.
Off Off | Action command is disabled.
Input 1 Inputl | An Input signal 1 event will generate an action command.
Input 2 Input2 | An Input signal 2 event will generate an action command.
Input 3 Input3 | An Input signal 3 event will generate an action command.
Input 4 Input4 | An Input signal 4 event will generate an action command.
BoardSync 1 BoardSyncl @ A BoardSync 1 event will generate an action command.
BoardSync 2 BoardSync2 | A BoardSync 2 event will generate an action command.
BoardSync 3 BoardSync3 | A BoardSync 3 event will generate an action command.
BoardSync 4 BoardSync4 | A BoardSync 4 event will generate an action command.
Software Software | A Software Trigger event will generate an action command.

View
Beginner

Beginner

Beginner

Beginner
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Display Name

Action Command
Source Line
Activation

Falling Edge

Rising Edge
Action Command
Software Trigger

Action Command
Software Trigger All
Adapters

Action Command
Relay

Off
Adapter 1

Adapter 2
Adapter 3
Adapter 4

All Adapters

Feature & Values
actionCMDActivation

FallingEdge
RisingEdge
actionCMDTriggerSoftware

actionCMDTriggerSoftwareAllAdapters

actionCommandRelay

Off
Adapterl

Adapter2
Adapter3
Adapter4

On

Teledyne Vision Solutions

Description

Specifies the activation mode to trigger an action command
from the selected line of the actionCMDSource feature.

Use the falling edge of the source signal.
Use the rising edge of the source signal.
Generates an Action Command immediately on the adapter

specified with the Action Command Network Adapter Selector.

Generates an Action Command immediately on all adapters.

Selects if received Action Commands on a Network Adapter
must be relayed to the other Network Adapters.

Do not Broadcast any Action Commands.

Broadcast Action Commands received from Network Adapter
1 to all other Network Adapters.

Broadcast Action Commands received from Network Adapter
2 to all other Network Adapters.

Broadcast Action Commands received from Network Adapter
3 to all other Network Adapters.

Broadcast Action Commands received from Network Adapter
4 to all other Network Adapters.

Broadcast Action Commands received from any Network
Adapters to all the other Network Adapters.

Generating an Action Command Using the Xtium XGV

View
Beginner

Beginner

The Xtium XGV can generate action commands on each of its adapters; cameras connected to the adapter will
receive the action command and respond if it is part of the target group.

Action commands generated by the frame grabber are configured on each adapter separately by using the Action
Command Network Adapter Selector feature.

The Xtium XGV can generate action commands independently on each of its adapters. Use the Action Command
Source to specify the action command trigger source for the selected adapter; the source can be an input line,
board sync signal or software.

Parameters - Visibility: Guru
Categary
Frame Grabber Information

/O Controls

Parameter
Action Cormmand MNetwork Adapter Selector
Action Group Key

Action Control

Action Group Mask

PTP Control

Streaming Statistics

Action Device Key

Action Command Seurce Line Activation

Action Command Software Trigger

Action Command Relay

<= Less

[ hcion Commandsouce [ E

Action Cormmand Software Trigger All Adapters

Value

Adapter 1

O 0000000000000000
O 0000000000000000
0x0000000000000000

30 ¢ Xtium2-XGV Supported Features

Xtium2-XGV User's Manual



Teledyne Vision Solutions

The Action Command Source Line Activation feature sets whether the action command sent on a rising or falling
edge:

Parameters - Visibility: Guru >
Category Parameter | Value
Frame Grabber Information Actien Coemmand Network Adapter Selector Adapter 1
/0 Controls Action Group Key 0x0000000000000000
] i 0000000000000000
Action Control Action Group Mask Ox
Action Device Key (Ox0D00D0DO0DDOD0000
PTP Control
Action Command Source Input 1

Streaming Statistics

Action Command Source Line Activation Falling Edge

Action Command Software Trigger

Rising Edge

Verify that the cameras targeted for the action command have the specified Action Group Key, Action Group
Mask.

Parameters - Visibility: Guru -
’Paramefer | Yalue -
Camera Information Action Selector 1
Sensor Control Action Group Key 0x000D0000D00D0D0D
i 000000DDOO0DD
17O Centrols Action Group Mask (e 1

Action Command Mode | Slave
Counter And Timer Control

Adwanced Processing

Action Command Sour...| Mot Enabled
Action Command Sour...| Mot Enabled
Cycling Preset Schedule Action Delay ... | Mot Enabled
Image Format Controls <« Less

Metadata Controls

Acquisition and Transfer Control

Action Control

For Teledyne cameras, the Action Device Key is a Write Only feature that provides a method to uniquely target
Action Commands to specific cameras.Using an application supplied by Teledyne, the user writes an ID value
to the camera which cannot be read, but allows specific Teledyne cameras to act on commands. Contact Sales
for additional information.

To use the action command to trigger an acquisition on targeted cameras, choose the desired trigger, set the
Trigger Mode to On and the Trigger Source to Action 1:

Parameters - Visibility: Guru =
Category P " I T -

Camera Information Trigger Selector Single Frame Trigger(Start)

Sensor Control Trigger Mode On

/O Controls Trigger Frames Count Mot Enabled

SoftwareTrigger Press=
Counter And Timer Control . .
Trigger Seurce Action 1

& i P :
B Adv "3 Ingger Input Line Activation Mot Enabled

Cycling Preset

Trigger Overlap Readout
Image Format Controls Trigger Delay (in us) 0.0

To easily verify that the action command is successfully received by the camera, set the frame grabber Action
Command Source feature to Software and click the Action Command Software Trigger (for the sending on the
selected adapter) or the Action Command Software Trigger All Adapters field.
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Parameters - Visibility: Guru 3
Categary Parameter | WValue
Frame Grabber Information Action Command Network Adapter Selector Adapter 1
1¥Q Controls Action Group Key Cx0000000000000000
- i 0000000000000000
Action Control Action Group Mask O
Action Device Key Cx000000000000D000
PTP Contral
Action Command 5ource Software

Streaming Statistics Action Coemmand Source Line Activation

Action Command Software Trigger
Action Command Software Trigger All Adapters

Action Command Relay All Adapters

<< Less

If properly configured, the camera should acquire frame(s) (depending in the trigger type selected; single or
mulitframe) with each Action Command. For example, with the target camera connected in CamExpert, the Buffer
ID field will increment with each action command receved.

Display
o~ W - [T | Bl /[ ]| o, | |

Pixel data not available Frame/sec: 0.3 f/s Resolution: 4112 Pixels x 2176 Lines Monochrome 8-bit

The Xtium XGV does not currently support scheduled action commands.
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Forwarding Action Commands Across Adapters with Different Subnets

The Xtium XGV supports real-time relaying (forwarding) of Action Commands received on any of its adapters; this
mechanism is unavailable in traditional multiport NICs. This allows cameras to receive Action Commands across

subnets.

The Action Command Relay feature applies to all Action Commands received on all adapters.

Parameters - Visibility: Guru
Category
Frame Grabber Information

1/0 Controls

Acticn Centrol

PTP Centrol

Streaming Statistics

Parameter
Action Command MNetwork Adapter Selector
Action Group Key
Action Group Mask
Action Device Key
Action Command Source
Action Command Source Line Activation

Action Command Software Trigger

Action Command Software Trigger All Adapters

Action Command Relay All Adapters | h

<< Less

| Value

Adapter 1
OxD0000D00000000000
0x0000000000000000
0xD000000000000000
Off

Mot Enabled

Mot Enabled

Press..

Adapter 1
Adapter 2
Adapter 3
Adapter 4

Scenario #1: Forwarding Action Command from Host Application

44848 4

across

Action Command relayed

any or all ports

Action Command from
W 5st to any port

Scenario #2: Forwarding Action Command from a Connected Camera

Action Command
Generator

4\4\4\7

Action Command relayed
across
any or all ports

Action
Command
received

on any port.
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Scenario #3: Forwarding Action Command from an Input Line or Board Sync

Action Command from
Board Sync to any port

:

Port 1
Paort 2
Port 3
Port 4

(111

Action Command relayed
across
any or all ports

Action Command from
Input Line to any port

ACK Messages

A device that issues an action command can choose to request an aknowledgement from the target device. In
this case, when a camera or device receives an action command it sends an acknowledgment (“ACK” message)
to the device or application that issued the action command that the command was received.

However, when using an application on the host PC to generate action commands on an Xtium2-XGV adapter, if
action commands are relayed to other ports the ACK messages sent by devices that receive these commands are
not forwarded to the originating port, therefore the application will not receive these ACK messages on the original
port and the application on the host must listen on the other port for the ACK messages.

With multiple cameras scenario, it strongly recommended to use the “NO ACK” option. The demand for an
acknowledge packet is indicated by a bit in the command packet; refer to the GenCP standard for more
information on the command packet layout.

IMPORTANT

When forwarding action commands from a camera, the “NO ACK” option must be used; the frame grabber will
not reforward the Acknowledge message back to the source.
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PTP Control Category

The Xtium2-XGV PTP Control PTP category includes the PTP Relay feature, which controls how PTP packets are
broadcast.

Parameters - Visibility: Guru

Category Parameter Value
Frame Grabber Information PTP Relay Off
1/0 Controls << less

Action Control

[PTP Control

Streaming Statistics |

PTP Control Feature Descriptions

Display Name Feature & Values Description View
PTP Relay ptpRelay Selects if received PTP packets on a Network Adapter must be Broadcast to other Beginner
Network Adapters.
Off Off | Do not broadcast any PTP packets.
Adapter 1 Linkl | Broadcast PTP packets received from Network Adapter 1 to all other Network
Adapters.
Adapter 2 Link2 | Broadcast PTP packets received from Network Adapter 2 to all other Network
Adapters.
Adapter 3 Link3 | Broadcast PTP packets received from Network Adapter 3 to all other Network
Adapters.
Adapter 4 Link4 | Broadcast PTP packets received from Network Adapter 4 to all other Network
Adapters.
All Adapters On | Broadcast PTP packets received from any Network Adapters to all the other Network
Adapters.

PTP Relay Feature

PTP packets received can be forwarded to specific adapters or to all adapters on the Xtium XGV using the PTP
Relay feature.

Parameters - Visibility: Guru
Categary Parameter Value

Frame Grabber Information PTP Relay All Adapters | -

<« Less

170 Controls

Action Control

|I3TI3 Control

Streaming Statistics ‘

When a slave camera successfully synchronizes with a Master clock, the camera’s PTP Servo Status feature is
shown as Locked, as shown by the following screenshot of the camera CamExpert instance (not the Xtium2-

XGV):
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Parameters - Vigibility: Guru
Category

Camera Information
Sensor Control

1/Q Contrals

Counter And Timer Control
Adwanced Processing
Cycling Preset

Image Fermat Contrals
Metadata Controls
Acquisition and Transfer Contro

Action Control

Parameter

PTP Status

PTP Time (in ns)

PTP Time (Human Readable)
PTP Servo Status

PTP Master Clock [dentity
PTP Master Offset (in ns)
PTP Port Last Event

PTP Transport Protocol

| Value

PTP Mode

Slave
Slave
Mot Enabled

Fri 1970-01-02 19:08:2%
Locked
00010d.fffe.c2237f
404

Master Clock Selected
UDP_IPV4

\_PTP Servo Step Threshold (in us) | Threshold_10

/

Event Control

GigE Vision Transport Layer

File Access Contrel

Timestamp Modulo Event
Timestarp Maedulo Event Freq..
Tirnestamp Modulo Start Time

Timestarp Modulo Actual Star...

100000
0

155213453600000

Teledyne Vision Solutions

For more information on configuring cameras to use PTP, refer to the camera documentation.

IEEE 1588 Reference Resources

For additional information: http://standards.ieee.org

PTP Standard Reference: IEEE Std 1588-2008 — IEEE Standard for a Precision Clock Synchronization Protocol
for Networked Measurement and Control Systems
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PTP Synchronization Across Multiple Xtium2-XGV Boards

PTP synchronization across multiple Xtium2-XGV boards is also possible by interconnecting ports from one board
to another.

PTP Master g?

Switch

Switch Port 2

Switch

Interconnect boards from

E port to port for PTP
_ 7 | synchronization across all

connected cameras

Switch
Sl Port 2
Switch L ort 3
- ort 4

[ |

==

Switch
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Streaming Statistics Category

The Xtium2-XGV Streaming Statistics features provide network statistics for the frame grabber network adapters,
as well as the ability to disable packet resend requests. These features are part of Teledyne’s Trigger-To-Image

Reliability (T2IR) framework.

i’ >4

VP

Parameters - Visibility: Guru
Category

Frame Grabber Information
1/Q Contrels

Action Control

PTP Contral

Streaming Statistics

TRIGGER-TO-IMAGE

v | RELIABILITY

Parameter
Streaming Statistics Network Adapter Selector

Frames Delivered

Frames Dropped Too Many Frames Incomplete

Frames Dropped Too Many Packets Missing
Frames Dropped PCl Bandwidth Insufficient
Frames Dropped Host Buffer Unavailable
Frames Dropped Trailer Packet Missing
Frames Dropped By Camera
Packet Resend Requests Sent
Packet Resend Requests Rejected
GVSP Packets Missing
GVSP Packets Missing Unavailable
GVSP Packets Received Dropped
GVSP Packets Received Not Supported
GVSP Packets Received With Bad Checksum
GVCP Packets Received
GVCP Packets Received Dropped
PTP Packets Received
Action Command Packets Received
Packet Resend Request Enable
Packet Resend Request Events Lost
GVSP Packets Missing Unavailable Events Lost
Ethernet Pause Frames Sent
Reset Streaming Statistic Counters

< Less

Streaming Statistics Feature Descriptions

Feature & Values
siDeviceLinkSelector

Display Name

Streaming Statistics

Network Adapter Selector
Adapter 1
Adapter 2

Adapter 3
Adapter 4

Description
Selects the Network Adapter to control.

Adapterl
Adapter2

Adapter3
Adapter4

| Value

Adapter 1

View
Beginner
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Display Name
Frames Delivered

Frames Dropped Too
Many Frames Incomplete

Frame Dropped PCI
Bandwidth Insufficient

Frames Dropped Host
Buffer Unavailable

Frames Dropped Trailer
Packet Missing

Frames Dropped By
Camera

Packet Resend Requests
Sent

Packet Resend Requests
Rejected

GVSP Packets Missing

GVSP Packets Missing
Unavailable

GVSP Packets Received
Dropped

GVSP Packets Received
Not Supported

GVSP Packets Received
with Bad Checksum

GVCP Packets Received

GVCP Packets Received
Dropped

PTP Packets Received

Action Command Packets
Received

Packet Resend Request
Enable

Packet Resend Request
Events Lost

GVSP Packets Missing
Unavailable Events Lost

Ethernet Pause Frames
Sent

Reset Streaming Statistic
Counters

Feature & Values
siFramesDelivered

siFramesDroppedTooManyFramesincomplete

siFramesDroppedPciBandwidthinsufficient

siFramesDroppedHostBufferUnavailable

siFramesDroppedTrailerPacketMissing

siFramesDroppedByCamera

siPacketResendRequestsSent

siPacketResendRequestsRejected

siGVSP_PacketsMissing

siGVSP_PacketsMissingUnavailable

siGVSP_PacketsReceivedDropped

siGVSP_PacketsReceivedUnsupported

siGVSP_PacketsReceivedBadChecksum

siGVCP_PacketsReceived

SiGVCP_PacketsReceivedDropped

SiPTP_PacketsReceived

siActionCmdPacketsReceived

siPacketResendRequestEnable

siPacketResendRequestEventsLost

SiGVSP_PacketsMissingUnavailableEventsLost

siEthernetPauseFramesSent

siResetCounters

Teledyne Vision Solutions

Description

Number of frames dropped due to too many
frames concurrently incomplete on the
network port.

Number of frames dropped due to too many
frames concurrently incomplete on the
network port.

Number of frames dropped due to insufficient
PCI bandwidth on the network port.

Number of frames dropped due to host buffer
unavailability.

Number of frames dropped due to trailer
packet missing on the network port.

Number of frames dropped by the camera
due to insufficient ethernet link bandwidth on
the network port.

Number of packet resend requests sent on
the network port.

Number of packet resend requests rejected
by the resend packets engine on the network
port.

Number of GVSP packets missing on the
network port.

Number of GVSP packets missing
unavailable reported by the camera on the
network port.

Number of GVSP packets received dropped
due to insufficient bandwidth to local
memory.

Number of unsupported GVSP packets
received on the network port.

Number of bad checksum GVSP packets
received on the network port.

Number of GVCP packets received on the
network port

Number of GVCP packets received dropped
due to insufficient bandwidth to local
memory.

Number of PTP packets received on the
network port.

Number of Action Command packets
received on the network port.

Sets the enable state of the packet resend
request mechanism on all network ports.

Number of packet resend request events lost
due to fifo overflow on all network ports.

Number of GVSP packets missing
unavailable events lost due to fifo overflow
on all network ports.

Number of ethernet pause frames sent on all
network ports.

Resets the streaming statistic counters on all
network ports.

View
Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner

Beginner
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GIigE Vision Host Controls

For connected cameras the GIigE Vision Host controls, as shown by CamExpert, groups parameters used to
configure the host computer system GigE Vision features, which are used for connected camera networking
management. None of these features are stored in the connected camera — they remain as settings to the host
system control software.

These features allow optimizing the network configuration for maximum camera bandwidth. Settings for these
parameters are highly dependent on the number of cameras connected to an adapter, the data rate of each
camera and the trigger modes used.

Feature values may be changed in CamExpert or via an imaging application according to their availability. The
availability of a feature may depend on other feature values; several features are always read-only.

The GigE Vision Host Control features are available for connected cameras; they are not shown for the Xtium2-
XGV board.

Output Pixel Format Feature

The Teledyne GigE Vision Interface supports a number of different output pixel formats. Supported formats are
device-dependent and is set using the camera’s Output Pixel Format feature, which specifies the output format
used by the Xtium-XGV.

Inter-Packet Timeout Enable  True
I/0 Controls

Inter-Packet Timeout (in seco... 0.045
Counter And Timer Control

Resend Request Enable True
Advanced Processing Resend Request Timeout (in s... 0.045
Cycling Preset Maximum Resend Requests (i... 3
Image Format Controls Maximum Packet Resend (in ... 100.0
Metadata Controls System TransferStop Detectio... Automatic
Acquisition and Transfer C... System TransferStop Time (in ...| 25000
Action Control Turbo Transfer Mode False

Turbo Quality Level Quality Level 0
Event Control =

_ Command Timeout (in ms) 200

SogENesioi Teanspint Lajrer Command Retry Count (in ret... 3
File Access Control Multicast streaming enable False
B |GigE Vision Host Con... Multicast IP Address 239.10.10.10

Streaming Sdidicsl v Output Pixel Format Pass-Through

Feature Display Name: Output Pixel Format
Description: Specifies the output pixel format.
Feature Name: outputPixelFormat

Type: |Enumeration (SapFeature:: TypeEnum)

Monochrome 8-Bit
BGR 8-Bit
BGRa 8-Bit

For complete information on all formats supported by the Xtium2-XGV see the Xtium2-XGV Supported GigE Pixel
Formats section.
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Xtium2-XGV Supported GigE Pixel Formats

The Xtium2-XGV supports natively many GenlCam pixel formats, meaning that it can (if needed) convert the
incoming images into a different pixel format.

Available output pixel formats include:

Monochrome | Mono8: Monochrome 8-Bit RGB RGB 8-Bit
Mono10: Monochrome 10-Bit RGBa 8-Bit
Mono12: Monochrome 12-Bit
Mono14: Monochrome 14-Bit
Mono16: Monochrome 16-Bit

Bayer BayerGR 10-Bit BiColor BiColorRGBG10 10-Bit
BayerRG 10-Bit BiColorBGRG10 10-Bit
BayerGB 10-Bit BiColorRGBG12 12-Bit
BayerBG 10-Bit BiColorBGRG12 12-Bit
BayerGR 12-Bit BiColorRGBGS8 8-Bit
BayerRG 12-Bit BiColorBGRGS8 8-Bit
BayerGB 12-Bit
BayerBG 12-Bit

BGR BGR 8-Bit Pass-Through | Output pixel format is the same as
BGRa 8-Bit the pixel format provided by the
BGR 10-Bit device.
BGRA 10-Bit
BGR 12-Bit
BGRa 12-Bit
BGR 16-Bit
BGRa 16-Bit

GenlCam pixel formats not supported natively will only have Pass-Through as a possible output pixel format and
this will use a monochrome 64-bit host buffer.
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Unpacking Packed Formats

Packed formats cannot be displayed and must be unpacked. For packed color formats, output formats are
available that perform a color conversion. Each packed pixel is unpacked into a separate buffers according to the
following conversion table:

Input Output
(packed) (unpacked)
Monol10p Monol6
Monol0Opacked

Monol2p

Monol2packed

Monol4p

BayerGR10p Mono16
BayerRG10p BGR10
BayerGB10p BGRal6
BayerBG10

BayerGR10packed (GVSP)
BayerRG10packed (GVSP)
BayerGB10packed (GVSP)
BayerBG10packed (GVSP)

BayerGR12p Monol6
BayerRG12p BGR12
BayerGB12p BGRal6
BayerBG12p

BayerGR12packed (GVSP)
BayerRG12packed (GVSP)
BayerGB12packed (GVSP)
BayerBG12packed (GVSP)

BiColorRGBG10p BGR10

BiColorBGRG10p BGR16

BiColorRGBG10packed (GVSP) BGRal6

BiColorBGRG10packed (GVSP)

BiColorRGBG12p BGR16

BiColorBGRG12p BGRal6

RGB10p BGR10

RGBal0p BGR16
BGRal6

BGR10p

BGRal0p

RGB10p32

RGB12p BGR16

BGR12p

RGBal2p BGRal6

BGRal2p
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Color Conversions
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The Xtium2-XGV can perform on-board color conversions of the following color input formats (for color packed

formats see Unpacking Packed Formats):

Input Output
RGBS BGRS
BGRa8
BGRS8 RGBS
BGRa8
RGBa8 BGRa8
BGRa8 RGBa8
RGB10 BGR10
BGR10 BGR16
BGRal6
RGBal0 BGRal6
BGRal0
RGB12 BGR16
BGR12 BGRal6
RGBal2 BGRal6
BGRal2
BayerGR8 BGRS8
BayerRG8 BGRa8
BayerGB8
BayerBG8
BayerGR10 BGR10
BayerRG10 BGR16
BayerGB10 BGRal6
BayerBG10
BayerGR12 BGR12
BayerRG12 BGRal2
BayerGB12 BGR16
BayerBG12 BGRal6
BiColorRGBG8 BGR8
BiColorBGRG8 BGRa8
BiColorRGBG10 BGR10
BiColorBGRG10 BGR16
BGRal6
BiColorRGBG12 BGR16
BiColorBGRG12 BGRal6
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Passthrough Conversions
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In general, when the Output Pixel format is set to Passthrough, the Xtium2-XGV simply transfers the input data as
is. However, with certain formats a conversion is performed. The following table lists input formats with

passthrough conversions.

Input Output

Mono10 Mono16

Monol2

Monol4

BGRal0 BGRal6

BGRal2 BGRal6

BayerGR8 Mono8

BayerRG8

BayerGB8

BayerBG8

BayerGR10 Monol6

BayerRG10

BayerGB10

BayerBG10

BayerGR12 Monol6

BayerRG12

BayerGB12

BayerBG12

BiColorRGBG8 BGR8

BiColorBGRG8 BGRa8

BiColorRGBG10 BGR10

BiColorBGRG10 BGR16
BGRal6

BiColorRGBG12 BGR16

BiColorBGRG12 BGRal6

3D Formats

Input Output

Coord3D_C16

Coord3D_C16

Coord3D_AC16

Coord3D_AC16

Coord3D_ACRW16

Coord3D_ACRW16
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Technical Specifications

Xtium2-XGV Reference

Block Diagram

s GigE Status Indcator
i L1L2/L3IL4
+
o GLISERS . oot
B GigE -
Deta /Gortrol Lane 1 SerDes | 1, Data/Control Lane >
CZISFP+1 1 ContolLans Frame buffer and
Control Lane. ~ GigE o DMA table memory
1 SerDes 1/ Data / Control Lane (4 GB)
C3/SFP+
R SRR — 1 ContolLane
;i ::l: i -
1 SergDes 1/ Data /Control Lane
+
o CALSFRE T
Control Lane - GigE -«
1 SerDes 1/ Data /Control Lane
) ACU-Plus
VGA-15P / 26-pin connector Data
* Caution — connect only to one, never both DTE
Data-Transfer-Engine
J 4Trigg Inputs - | Opto-coupled
*4 Generdl Outpu's (VOA-15P) @t <>
:SG::M ons:s(m-pin) : ]
1/0 Controller
12 Power Out ﬂM1zv
. reset
Power Gnd -
. reset :
5V Power Out g 5V
TStatus LED 7
i s *‘h Boand Sttus PCI Express Gen3 X8 Controller
Xtium2-XGV PX8 {A A>
Simplified Block Diagram V Host PCIl Express x8 (or greater) Slot |

Figure 2: Xtium2-XGV Quad Block Diagram
Note: For Xtium2-XGV Dual:

e 2 network ports only with corresponding LED (P1/P2 and L1/L2)
e 2 Triggers/General Inputs
e 2 GB of frame buffer and DMA table memory
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Connector and Switch Locations

Xtium2-XGV Board Layout Drawing

L1-14
Port 4 C4
Port 3 C3
Port 2 C2 RO

DCO5V = 0.45A
F24088J0

Port1 C1

(T

Figure 3: Board Layout
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Connector / LED Description List
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The following table lists components on the Xtium2-XGV board. Detailed information concerning the
connectors/LEDs follows this summary table.

Location Description Location Description
J8 External I/0 Signals connector (VGA-15P) J1 Internal 1/O Signals connector
(26-pin SHF-113-01-L-D-RA)
S Boot-up/PCle Status LED J2 Multi Board Sync
(refer to text)
C1,C2,C3,C4 | Connectors for Network Port 1, 2,3 & 4 P2 PCle x8 computer bus connector
(Gen3 compliant slot preferred)
L1, 12,13 L4 | GigE camera status LEDs. P1 Reserved

The end bracket label LEDs “1” indicates
data status for Network Port Connector 1,
followed by 2, 3 and 4. LEDs are ordered
1 to 4 vertically.
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Connector and Switch Specifications

Xtium2-XGV End Bracket Detall

18 Ci C2 ©3 €411
Port 1 Port 2 Port 3 Port 4 L2

L3

L4

Figure 4: End Bracket Details

The hardware installation process completes with the connection of a supported camera to the Xtium2-XGV board
using an ethernet cable along with an RJ45 transceiver or a SFP+ cable along with an SFP+ transceiver.

The Xtium2-XGV board supports up to 32 GigE cameras, spread over the 4 network ports. To connect multiple
cameras on a single network port, cameras must be connected to an external switch, which is then connected to
the Xtium2-XGV board.
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Status LEDs Functional Descriptions

Xtium2 series frame grabbers use status LEDs to indicate crucial information during boot-up to indicate the
board’s detection status, PCle version, lane configuration, and, during operation, presence of camera and
acquisition status.

One (1) LED status, mounted on the board PCB, and four (4) LED indicators, mounted on the board bracket,
provide information on board and connection status as per the tables below.

S: Boot-up/PCle Status LED — Provides general board status information.

Color State Description

Red Solid FPGA firmware not loaded

Green Solid Normal FPGA firmware loaded, Gen3 speed, link width x8

Green Flashing Normal FPGA firmware loaded, Gen1/Gen2 speed, link width x8
vl Solid Normal FPGA firmware loaded, Gen3 speed, link width not x8
o Flashing Normal FPGA firmware loaded, Gen1/Gen2 speed, link width not x8
Blue Solid Safe FPGA firmware loaded, Gen3 speed

Blue Flashing Safe FPGA firmware loaded, Genl/Gen2 speed

Red Flashing PCle Training Issue — Board will not be detected by computer

L1, L2, L3 and L4: Network Port status LED — Indicates the network port status for connectors 1, 2, 3 and 4
(C1, C2, C3, and C4 respectively). This set of LEDs are labeled ‘1’ on the bracket.

Network Port Status LEDs

This LED status table reflects the camera activity on the ports.

LED State Description
Red Solid No camera detected on the port.
Constant At least one camera has been detected on the port.
Green
Flashing At least one camera has been detected on the port
Green Slow and data transfer may take place.
~1Hz
Flashing Acquisition from at least one camera is in progress
Green Fast on the port.
~4Hz
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C1, C2, C3, C4: Adapter Port Connectors

Connectors C1 to C4 (Port 1 to Port 4) are used to connect GigE cameras to the Xtium2-XGV by means of an
RJ45 transceiver or SFP+ transceiver.

J1: Internal I/O Signals Connector (26-pin TST-113-01-G-D)

General Output 7 General Output 8

General Output 5 General Output 6
General Output 3
+5V

General Input 4 (-)

General Output 4
General Input 2 (-)
General Input 3 (-)
General Input 3 (+)
GND
General Output 1

General Input 4 (+)
+12V

General Output
GND

General Input 1 (+)
NC

Ground

General Input 2 (+)
General Input 1 (-)
NC

Reserved

Ground Reserved

User Interface Extension
Connector
26 Positions
(TST-113-01-G-D)

Description Pin # Pin # Description
Ground 1 2 Reserved
Reserved 3 4 Ground
NC 5 6 NC
General Input 1 (-) 7 8 General Input 1 (+)

(See General Inputs Specifications)

General Input 2 (+) 9 10 Ground
General Output 1 11 12 General Output 2
(See General Outputs Specifications)
Ground 13 14 Power Output 12 Volts, 350mA max
General Input 3 (+) 15 16 General Input 4 (+)
General Input 4 (-) 17 18 General Input 3 (-)
Power Output 5 Volts, 100mA max 19 20 General Input 2 (-)
General Output 3 21 22 General Output 4
General Output 5 23 24 General Output 6
General Output 7 25 26 General Output 8
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J8: External 1/0 Signals Connector (Female VGA-15P)

WARNING

J1 and J8 have the same signal assignment. Signals are routed to both connectors directly from their internal
circuitry. Therefore never connect both J1 and J8 to external devices at the same time.

+12v
Genera Output 1
General Output 2
General Output 3

General Output 4

@
N
15 O O 5 General Input 3 (+)
o—H22 enp
14 o O 4 +5V
O 9 General Input 1 (+)
13 O O 3 General Input 3 (-)
O 8 General Input 1 (-)
12 O O 2 General Input 4 (-)
O 7__ General Input 2 (+)
11 O O 1 General Input 4 (+)
O 8 General Input 2 (-)
N
@)

User Interface

Connector
15 Positions

(HD15-SN-24)

Description | Pin #
General Input 4 (+) 1
General Input 4 (-) 2
General Input 3 (-) 3
Power Output 5 Volts, 100mA max 4
General Input 2 (-) 5
General Input 3 (+) 6
General Input 2 (+) 7
General Input 1 (-) 8
General Input 1 (+) 9
(See General Inputs Specifications)
Ground 10
General Output 4 11
General Output 3 12
General Output 2 13
General Output 1 14
(See General Outputs Specifications)
Power Output 12 Volts, 350mA max 15
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General Inputs Specifications

Each of the four General Inputs are opto-coupled and able to connect to differential or single ended source
signals. These inputs generate individual interrupts and are read by the Sapera application. The following figure is
typical for each Genera Input.

v
— D AN 23— | From User
i e EMI
ﬁ NV A # L Fllter Interface
0 i <] Connector

Figure 5: General Inputs Electrical Diagram

Input Details:

Maximum input voltage is 26V.

Maximum input signal frequency is 100 KHz.

Each input has a 649-ohm series resistor on the opto-coupler input.

The 0.01uF capacitor provide high frequency noise filtering.

Minimum current is dependent on input voltage applied: loptoin(min) = (Voptoin - 0.5)/649Q

The switch point is software programmable to support differential RS-422 or single ended TTL, 12V or 24V
input signals.

Control:

See |/O Controls Category section.
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Trigger Signal Total Delay

External Trigger

Teledyne Vision Solutions

Validated Trigger

Opto-Coupler Debouncer
t(oc) t(d)
t(et) t(vt) = t(et) + t(oc) + t(d)
Figure 6: External Trigger Input Validation & Delay
Let t(et) = time of external trigger in us

t(oc) = time opto-coupler takes to change state (time varies dependent on input voltage)
t(d) = user set debounce duration from 1 to 255us
t(vt) = time of validated trigger in us

Without an install.ini, configuration information is not preserved and is always set to factory default.

If the duration of the external trigger is > t(oc) + t(d), then a valid trigger is detected.

Trigger Level Switch Point Propagation Delay t(oc) Propagation Delay t(oc)
(rising edge signal 1) (falling edge signal | )
RS-422 1.6V 1.75 ps 5.5 us
TTL 1.6V 1.75 ps 5.5 us
12v 6v 2.6 us 2.6 us
24V 12v 1.9 ps 3.1us
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Block Diagram: Connecting External Drivers to General Inputs on J1

External Signals Xtium2-XGV PX8

~
J

: Ground

: Reserved

. Reserved

: Ground

: NC

: NC

: General Input 1 (-)
: General Input 1 (+)
: General Input 2 (+)
: Ground

: General Output 1
: General Output 2
: Ground

. Power Output (12 Volts)
: General Input 3 (+)
. General Input 4 (+)
. General Input 4 (-)
. General Input 3 (-)
: Power Output (5 Volts)
: General Input 2 (-)
: General Output 3
. General Output 4
: General Output 5
: General Output 6
. General Output 7
: General Output 8

v

Differential
Driver

I
|
I
|
|
V(4 User Signal Ground [
I
I
I
I

V()

OO ~NOOUTAWNPRP

Differential
Driver

Differential
Driver

Differential
Driver

J1: Internal Signals Connector
(26-pin TST-113-01-G-D)

Figure 7:External Signals Connection Diagram
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External Driver Electrical Requirements

The Xtium2-XGV allows user selected (software programmable) input switching points to support differential (RS-
422) input signals and single ended (TTL, 12V or 24V) input signals. The following table defines the external
signal voltage requirements from the driver circuits connected to the Xtium2 external inputs.

Teledyne Vision Solutions

Input Level Description MIN MAX
RS-422 Output Voltage High (Vor) 24V 13.0V
Output Voltage Low (VoL) 24V -13.0V
TTL Output Voltage High (Vor) 2.4V 55V
Output Voltage Low (VoL) ov 0.8V
12V Output Voltage High (Vor) 9V 13.2V
Output Voltage Low (VoL) ov 3V
24V Output Voltage High (Vo) 18V 26.4V
Output Voltage Low (VoL) oV 6V

General Outputs Specifications
Each of the four General Outputs are TTL (3.3V) compatible. The following figure is typical for each General

Output.

3.3V
Buffer

Output LVTTL 75Q To User

[\

D YN[ Interface

EMI Connector

Enable Filter

O 1

3

Figure 8: General Outputs Electrical Diagram
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Output Details:
e Each output has a 75-ohm series resistor

e The 2 diodes protects the LVTTL buffer against overvoltage
e Each output is a tri-state driver, enabled by software

e Minimum guaranteed output currentis +/- 24mA @ 3.3V

e Maximum output current is 50mA

e Maximum short circuit output current is 44mA

e Minimum voltage for output level high is 2.4V, while maximum voltage for output low is 0.55V

Control:

See |/O Controls Category section.
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Block Diagram: Connecting External Receivers to the General Outputs

Xtium2-XGV PX8
e A

To External Devices

User Signal Ground

v

Compatible
Receiver

: Ground

. Reserved

. Reserved

. Ground

: NC

: NC

. General Input 1 (-)
. General Input 1 (+)
. General Input 2 (+)
10 : Ground

11 : General Output 1
12 : General Output 2
13 : Ground

14 : Power Output (12 Volts)
15 : General Input 3 (+)
16 : General Input 4 (+)
17 : General Input 4 (-)
18 : General Input 3 (-)
19 : Power Output (5 Volts)
20 : General Input 2 (-)
21 : General Output 3
22 : General Output 4
23 : General Output 5
24 : General Output 6
25 : General Output 7
26 : General Output 8

Compatible
Receiver

Compatible
Receiver

OO ~NOU A~ WNPRP

Compatible
Receiver

Compatible
Receiver

Compatible
Receiver

Compatible
Receiver

Compatible
Receiver

J1: External Signals Connector
(26-pin TST-113-01-G-D)

Figure 9:Output Signals Connection Diagram

External Receiver Electrical Requirements
e Xtium2 General Outputs are standard TTL logic levels.

e External receiver circuits must be compatible to TTL signals.

Xtium2-XGV Description MIN MAX
Output Level
TTL Output Voltage High (V1) 20V -
Output Voltage Low (VL) - 0.8V
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J2: Multi-Board Sync / Bi-directional General I/Os

There are 4 bi-directional General 1/Os that can be interconnected between multiple boards. These bi-directional
I/Os can be read/written by Sapera application. Bi-directional General 1/0s can also act as multi-board sync I/Os.

The multi-board sync feature permits interconnecting multiple Xtium2 boards to synchronize external triggers. The
trigger source origin can be either an external signal or a software control signal. The board sending the trigger(s)
is the “Sync Master” board, while the one or more boards receiving the control signal(s) are “Sync Slaves”.

Reserved Ground

Reserved Ground
Reserved Ground
Reserved Ground
General I/0 4
General /0 3
General 1/0 2

General /0 1

Ground
Ground
Ground
NC

Open Interface
Connector
16 Positions
(SHF-108-01-L-D-RA)

Description | Pin #
General /0 1 1
NC 2
General I/O 2 3
Ground 4
General I/0 3 5
Ground 6
General I/0 4 7
Ground 8
Reserved 9
Ground 10
Reserved 11
Ground 12
Reserved 13
Ground 14
Reserved 15

Hardware Preparation

Interconnect two, three, or four Xtium2 boards via their J2 connector using the OR-YXCC-BSYNC20 cable (for 2
boards) or the OR-YXCC-BSYNC40 cable (see Cable assemblies for I/O connector J8 for 3 or 4 boards).

WARNING

Multi-Board Sync / Bi-directional General 1/0Os are only for use with Teledyne DALSA frame grabbers within the
same PC, otherwise electrical damage to boards can occur.

Configuration via Sapera Application Programming
e See |/O Controls Category.
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Cables & Accessories

The following cables and accessories are available for purchase via third party vendors or Teledyne DALSA.
Contact sales for information.

GigE Cables and SFP+ Modules Overview and Resources

In general, an SFP+ to RJ45 copper module rated for 10G along with a compliant Ethernet cable of category 6A
or higher is acceptable for use between the GigE camera and the Xtium2-XGV.

For additional information on cables and their specifications, visit the following web site:

| FiberStore https://www.fs.com

WARNING

SFP+ connectors and cables are considered a Class 1 laser product. Because invisible laser radiation can be
emitted from the aperture of the port when no fiber is connected, avoid exposure to laser radiation and do not
stare into open apertures. Laser radiation is present when the system is open and interlocks bypassed. Only
trained and qualified personnel should be allowed to install, replace, or service this equipment.
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Part number: OR-YXCC-DB153 - Cable to Blunt End

Sold Separately

Cable assembly consists of a 3m (~9 ft.) blunt end cable to mate to Xtium2 external connectorJ8.

The applicable wiring color code table is included with the printed Product Notice shipped with the cable
package — no other wiring table should be used.

Pin No. Wire Color Codes Description
Base Color Stripe Color
1 COAX Red - General Input 4 (+)
2 COAX Green - General Input 4 (-)
3 COAX Blue - General Input 3 (-)
4 Brown - Power Output 5 Volts, 1700mA max
5 Red - General Input 3 (+)
6 Drain Red COAX - General Input 2 (-)
7 Drain Green COAX - General Input 2 (+)
8 Drain Blue COAX - General Input 1 (-)
9 Yellow - General Input 1 (+)
10 Orange - Ground
11 Black - General Output 4
12 Red White General Output 3
13 Orange White General Output 2
14 Brown White General Output 1
15 Black White Power Output 12 Volts, 350mA max
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Part number: OR-YXCC-DB25F - Cable assemblies for I/O
connector J1

Sold separately.

Flat ribbon cables for connecting J1 to a DB25 bracket can be purchased from Teledyne or from third party
suppliers.

e o e e B b e B e L e

Figure 11: DB25 Output Cable

External Signals Connector Bracket Assembly

The External Signals bracket (OR-YXCC-DB25F) provides a simple way to bring out the signals from the External
Signals Connector J1 to a bracket mounted DB25. Install the bracket assembly into an adjacent PC expansion
slot and connect the free cable end to the board's J1 header. When connecting the cable make sure that the

cable pin 1 goes to J1 pin 1.

External Signals Connector Bracket Drawing

I:\

Pin 1 \
DB25

Female Header 26 Pin
i

mounted on Flat cable 12" Female
/ Label: J1

bracket

Connector is notched for
= one way insertion

M

Figure 12: DB25 Output Cable - Details
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External Signals Connector Bracket Pinout

The following table defines the signal pinout on the DB25 connector when connected to J1 of the Xtium2-XGV

board. \

DB25 Pin Number

1
14
2
15
3
16
4
17
5
18
6
19
7
20
8
21
9
22
10
23
11
24
12
25
13

Signal

Ground
Reserved
Reserved

Ground

NC
NC
General Input 1 (-)
General Input 1 (+)
General Input 2 (+)
Ground
General Output 1
General Output 2
Ground

Power Output 12 Volts, 350mA max

General Input 3 (+)
General Input 4 (+)
General Input 4 (-)
General Input 3 (-)

Power Output 5 Volts, 100mA max

General Input 2 (-)
General Output 3
General Output 4
General Output 5
General Output 6
General Output 7

Teledyne Vision Solutions

J8 Connector Pin Number

© 0N O WDN K
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Part Number:OR-YXCC-BSYNC40 - Board Sync Cable Assembly

Sold separately.

This cable connects 3 to 4 Xtium2 boards for the board sync function as described in section J2: Multi-Board Sync
/ Bi-directional General I1/0s. For a shorter 2 board cable, order cable assembly OR-YXCC-BSYNC20.

For a third part source of cables, see https://suddendocs.samtec.com/prints/ffsd-xx-x-xx.xx-01-x-x-xxx-mkt.pdf.

-
-
-
a
=
<
-
<
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Figure 13: Photo of cable OR-YXCC-BSYNC40
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EMC Declarations of Conformity

Copies of the Declarations of Conformity documents are available on the product page on the Teledyne DALSA
website or by request.

FCC Statement of Conformance

This equipment complies with Part 15 of the FCC rules. Operation is subject to the following conditions:

1. The product may not cause harmful interference; and
2. The product must accept any interference received, including interference that may cause undesired
operation.

FCC Class A Product

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference
when the equipment is operated in a commercial environment. This equipment generates, uses, and can radiate
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 is likely to cause
harmful interference in which case the user will be required to correct the interference at his own expense.

Changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate the equipment.

This equipment is intended to be a component of a larger industrial system.

EU and UKCA Declaration of Conformity

Teledyne Dalsa declares that this product complies with applicable standards and regulations.

Changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate the equipment.

This product is intended to be a component of a larger system and must be installed as per instructions to ensure
compliance.
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Installing Xtium2-XGV

Warning! (Grounding Instructions)

Static electricity can damage electronic components. Please discharge any static electrical charge by touching a
grounded surface, such as the metal computer chassis, before performing any hardware installation. If you do not
feel comfortable performing the installation, please consult a qualified computer technician.

WARNING

Never remove or install any hardware component with the computer power on. Disconnect the power cord from
the computer to disable the power standby mode. This prevents the case where some computers unexpectedly
power up when a board is installed.

Installation

The installation sequence is as follows:

¢ Install the board hardware into an available PCI Express x8 Gena3 slot.
e Turn on the computer.

e Install the Sapera LT Development Library or only its ‘runtime library’.
e Install the Xtium2-XGV Sapera board driver.

e Update the board firmware if required.

¢ Reboot the computer.

e Connect a GenlCam GIigE Vision camera and test.

The Xtium2-XGV does not currently support Chunk Data (metadata); cameras with Chunk Data enabled are
unable to connect to the Xtium XGV and an error message is generated. If necessary, use another adapter to
connect to cameras to disable Chunk Data before connected to the Xtium XGV.

See the Quick Start Setup & Installation section for a step-by-step guide to this procedure.

Additional Installation Types:

Other installation types include:

e Upgrading Sapera or Board Driver

e Preserving Board Parameters during Board Replacement

e Silent Installation
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Refer to the Appendix: Additional Installation Types for more information on these installations.

Hardware Installation

e Turn the computer off, disconnect the power cord (disables power standby mode), and open the computer
chassis to allow access to the expansion slot area.

e Install the Xtium2-XGV into a free PCI Express x8 Gen3 expansion slot. Note that some computer's x16 slot
may support boards such as the Xtium2-XGV, not just display adapters.

e Close the computer chassis and turn the computer on.
e Logon to the computer as administrator or with an account that has administrator privileges.

e Connect a camera to network port P1, or the output of a switch for multiple cameras, and optionally to
network ports P2, P3 and P4, after installing Sapera as described below. Test with CamExpert.

Multi-board Sync & 1/0 Setup

e For multi-board sync applications, see J2: Multi-Board Sync / Bi-directional General I/Os for information on
using two to four Xtium2-XGV boards in one computer.

Quick Start Setup & Installation

The following procedure outlines the basic steps required to install the Teledyne DALSA Xtium2-XGV. For
complete installation details and information, see Installing Xtium2-XGV.

Install the Xtium2-XGV in an available PCle x8 slot on the host computer.

Download and install the Sapera LT SDK software from the Teledyne Vision Solutions website.
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"“TELEDYNE ’ Vision Solutions & Account & cart ] compare @D Region @

PRODUCTS  MARKETS & SOLUTIONS LEARN  SUPPORT COMPANY CONTACT

Products / Software / Software Development Kits / Sapera LT SDK / sapera-lt-sdk

Sapera LT SDK

Model: sapera-lt-sdk  Add to Compare +

Sapera LT is a free image acquisition and control software development toolkit
(SDK) for Teledyne DALSA'S 1D cameras / 2D cameras / 3D Laser Profiler
cameras and frame grabbers. Hardware independent in nature, Sapera LT offers a
rich development ecosystem for machine vision OEMs and system integrators.
Sapera LT supports image acquisition from cameras and frame grabbers based
on machine vision standards including GigE Vision™, CameraLink®, CameraLink
HS™, CoaXpress®, and USB3 Vision™.

In Production

REQUEST INFO

‘ DOWNLOAD (LOGIN REQUIRED) ‘

Teledyne DALSA Sapera LT SDK 9.00.01.

Sapera LT SDK

Please choose which Sapera LT acquisition components you want to inst

H Teledyne DALSA frame grabbers and Cameralink GenCP compatible cameras

™ GigE Vision cameras and Teledyne DALSA GigE frame grabbers

Bl Teledyne DALSA 30 profile sensors

InstallS

Make sure to select the ‘GigE Vision cameras and Teledyne DALSA GigE frame grabbers’
component.
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Download and install the Xtium2-XGV device driver from the Teledyne Vision Solutions website.

Teledyne DALSA Machine Vision

sensors | cameras | frame grabbers | processors | software | vision solutions

Xtium™ 2 Series

TELEDYNE DALSA
Everywhereyoulook™

Cogyright I 2017-2015 Teledyne DALSA Inc. Al rights reserved. '

To complete the installation, update the Xtium2-XGV firmware when prompted; select Automatic to
update the firmware (to default configuration) or select Manual to choose an alternate configuration).

w Teledyne DALSA Device Manager
Version: 4.20

Select " Automatic "' to update with the Default Configuration

Select " Manual ' to update with a Specific Configuration
Device | Serial Nurber | Firrware: Configuration | Device Info | Status
Hhum2-+GY_1 co448017 32 GigE Cameras User Defined Update Required

T Automatic Marual I Cancel |

Reboot when all software and board drivers are installed.
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Verify in the Network Configuration Tool (available from the Start menu under Teledyne GigE Vision
Interfacei that all Xtium2-XGV adaiters have the Teledine DHCP Server enabled.
Eile View Advanced Help
----- MTL-TDI-DRDO36 MIC Information MIC IP Configuration |
Intel{R) Ethernet Connection (2) 1219-LM
—Metwork IP Configuration
- Xtium2-XGV Board #2 . )
. H Xtium2-XGV Board #3 N W Enable Teledyne DHCP Server on this adapter
[ HJ Xtium2-XGV Board #4 % Automatic IP (DHCP) " Persistent IP
- i A ort Server Adapter
- HP Intel(R) Glgabﬂ: ET Quad Port Server Adapter #2 IP Address : | 72 . 168 .23 . 1
- Eg Intel(R) Gigabit ET Quad Port Server Adapter #3
g3 Intel(R) Gigabit ET Quad Port Server Adapter #4 Subnet Mask : | 25 . 235 . 255 . 0
IF Addresses available in subnet : I 254
Default Gateway : I
—Metwork Options
|w Teledyne GigE Vision Filter Driver Enabled
W Induded in the Discovery Process
Apply |
r
Scan Metwork
GigE Vsnon"‘ Cameras
v
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Launch Sapera LT CamExpert to verify the installation; the board should be present in the list of
available devices.

File View Pre-Processing Tools Help
D ?
Device Selector 2

Device: Hium2-XGYV_1 @ *tium2-XGV Quad [SN.C0448017] =
Image Viewer
HP Xtium2-XGV_1
® ) Xtium2-X GV Quad [SM:C0443017]
B8 Mano-M2590_1
H Mano-10G-C8200_2
B3 Mano-5G-M4060_3
- EB Windows

Parameters - \ig

| |

Category
Frame Grabbe
110 Controls

Connect a camera to one of the board’s camera connector. Ensure camera is properly powered.
Camera can be connected using standard Ethernet (CAT5 or CAT6) RJ-45 cables.

When CamExpert detects a camera, the camera server will appear in the list of devices.

File View Pre-Processing Tools Help
D& HE 2

Device Selector b

Device: Nano-10G-C8200_2 @ H2670507 =

Corfiguration: | .. g Xtium2-XGV_1

© L@ Xtium2-XGY Quad [SN:C0448017]
Cameralink Dg __w Mang-M2580_1

=-E8 Nano-106-£8200_2

W 1T

Parameters - Vig o1 B8 Windows
Category
Camera Inforn

[ Sensor —
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Click Grab to acquire a test image to validate the setup.

File View Pre-Processing Tools Help

D=d g

Device Selector x ~
e (T M Q [remmomwo )| bk, | B |

|Frame/sec: /A |Resolution: 192 Pixels x 8192 Lines RGB 8-8-8-8

Corfiuraion: |Select @ camera il (Optiona) I7]

Cameralink Detecton: | Deect Camers | | ]
Parameters -Visby: Expett x

Parameter | Value

Camera Information Vertical Offset | 0
Sensor Control Width 3192
170 Controls Height a1

Multiple ROI M. Off
ROI Count Hori...| Not Enabled

Counter And Timer Control

Advanced Processing RO Count Verti... Not Enabled

Cycling Preset ROl Count Not Enabled
Image Format Centrols ROI Selector Not Enabled
Metadata Controls ROI OffsetX | Not Enabled
Acquisition and Transfer C.. ROI OffsetY | Not Enabled
Action Control ROIWidth | Not Enabled

ROI Height Not Enabled

Event Control
Test Image Sele... [N EREEETY

GigE Vision Transport Layer e Lo More »>

Eile Acrace Fanbrnl

Feature Display Name: Test Image Selectar |
Description: Selects the type of test imags that is sent by the camera
ure Name: TestimageSelector

Type: [Enumeration (SapFeature: Type Enum)

Entry Display Name: Off

Description: Image isfrom the camera sensor [11:00:21] - Freeze button was cick

Entry Name: Off [11:00:28] (Nano-10G-C8200_2) -~ Test Image Selector value was changed from “GreyHorizontalRamp™ o "GreyDiagonalRampoving”
11:00:29] - Snap button was cicked.

[11:00:30] - Grab button was cicked

[11:00:33] - Freeze buiton was cicked

Eniry Display Name: Grey Horizantal Ramp

" Perameters -Visiity: Expett Output Messages

Finally, verify the PCle performance using the Diagnostic tool; see the Optimizing PCI Express x8
Gen3 Interface section for information on how to do so..
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Xtium2-XGV Firmware Loader

The Device Manager Firmware Loader program automatically executes at the end of the driver installation and on
every subsequent reboot of the computer. It will determine if the Xtium2-XGV requires a firmware update. If
firmware is required, a dialog displays. This dialog also allows the user to load alternative firmware if available for
the Xtium2-XGV.

IMPORTANT

In the rare case of firmware loader errors please see Recovering from a Firmware Update Error.

Firmware Update: Automatic Mode

Click Automatic to update the Xtium2-XGV firmware. The Xtium2-XGV currently supports one firmware
configuration.

See User Programmable Configurations for details on all supported modes, selected via a manual update of
alternative firmware.

With multiple Xtium2-XGV boards in the system, all boards update with new firmware. If any installed Xtium2-XGV
board installed in a system already has the correct firmware version, an update is not required. In the following
screen shot, a single Xtium2-XGV board is installed and ready for a firmware upgrade.

7? Teledyne DaLSA Device Manager
Wergion: 4.20

Select "' Automnatic " to update with the Default Configuration
Select "' Manual ' to update with a Specific Configuration

Device | Serial Murmber | Firmware Configuration | Device Infa | Status
Hhum2-<E_1 Co448m 7 32 Gigk Cameraz Uszer Defined Update Required

Manual | Cancel |

Figure 14: Automatic Firmware Update

See the following sections for more information on firmware updates, system upgrades and silent installation :
e Firmware Update: Manual Mode

Upgrading Sapera or Board Driver

Preserving Board Parameters during Board Replacement or System Cloning

Displaying Xtium2-XGV Board Information

Requirements for a Silent Install
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Optimization of Bandwidth on PCle

The Xtium2-XGYV is a universal PCl Express x8 Gen3 board, compliant with the PCI Express 3.0 specification.
The Xtium2-XGV board achieves transfer rates up to 7.0Gbytes/sec to host memory.

e PCle bus Output: up to 7.0GB/sec sustained (PCle Payload @ 512 bytes)
e PCle bus Output: up to 6.8GB/sec sustained (PCle Payload @ 256 bytes)
Important:

e To obtain the maximum transfer rate to host memory, make sure the Xtium2-XGV is in a computer with a
Gen3 x8 slot. The board will work in a Genl or Gen2 slot, but only with a quarter or half the possible transfer
performance respectively.

e The system motherboard BIOS should allow setting the PCle maximum payload size to 256 or higher.
Systems with fixed settings of 128 will limit performance for transfers to host memory. By default, this should
be maximized.

These settings can be verified using the Diagnostic tool (available from the Windows Start menu):

- Teledyne DALSA Xtium2-XGV
New

/™ Device Manager

6 Diagnostic Tool )

-~ Firmware Update
New

ﬂ"} Readme

For example, here the Diagnostic Tool shows that the Xtium2-XGV is installed in an Gen3 x4 slot, resulting in
reduced PCle bandwidth and lower performance:

N & 2 Bl cumexev -
Frame Grabber Information 8
Field/Value Value Min Max Alarm
Driver Version 1.00.01.0106
Serial Number Co448017
PCl Info Bus # 4
Slot # 0
Function # 0
Bus Total Lanes 4
Bus Bit Transfer Rate Gen 3
Bus Payload Size (bytes) 256
Bus Request Size (bytes) 312
PCle Bandwidth (MB/<) Achieved Bandwidth 3304 3115 3402
Maximum Theoretical 3500

The maximum bus payload size for the motherboard in this particular slot should also be verified; refer to the
motherboard documentation and check the BIOS settings if necessary to ensure that the maximum possible value
is enabled (the Xtium2-XGV supports PCle bus payloads up to 1024 bytes).

This information is also available from the Teledyne PCI Diagnostic tool available with installation of Sapera LT
(available under the Windows Start menu under Teledyne DALSA Sapera LT).
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On-Board Image Buffer Memory Allocation

The Xtium2-XGV has 4GB of on-board memory for image buffer allocation (this memory is shared with processing
functions. By default, each camera is allocated 128MB. The Xtium2-XGV allocates at least 3 image buffers for
each camera, dynamically increasing the memory as required per camera if the size required for 3 buffers
exceeds the default. This default can be changed if required (for example, to maximize memory usage if the
number of cameras is limited) with the Device Manager utility by modifying the InternalLocalMemSize parameter.
The following equation calculates the memory required for a given size image and MTU for a camera:

blockSize = ((MaxPacketSize(MTU) + 42 + 64) + 1023)/1024

Camera Image Size = (width in pixels * height in lines * bits per pixels) / 8

nb_block = (camera Image Size / (MaxPacketSize(MTU) - 132)) + 4

nb_Images_In_FG = 128MB(default) / (blockSize * nb_block)

Image Size in Frame Grabber = blockSize * nb_block * nb_Images_In_FG

For example, if each image requires 20MB, with the default memory of 128MB, 6 image buffers are allocated
(8MB remain unused). If each image requires 100MB, then the frame grabber dynamically increases the amount
of memory allocated to 300MB to allocate 3 image buffers.

If with less than 32 cameras all 4GB of on-board memory are allocated (or not enough memory is available to
allocate 3 image buffers), no additional cameras will be able to connect and an error message is generated.
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Using Xtium2-XGV with Sapera LT
SDK

Sapera LT Library & Xtium2-XGV Driver Installation

Download and install the Sapera LT SDK software from the Teledyne DALSA website. Make sure to select the
Frame Grabber and Gige Camera support.

http://teledynedalsa.com/imaging/support/downloads/sdks/

To install the full Sapera LT SDK, run SaperaLTSDKSetup.exe.

e Make sure Sapera LT is installed before Teledyne DALSA board drivers.

e The installation program may prompt to reboot the computer. It is not necessary to reboot the computer
between the installation of Sapera LT and the board driver. Simply reboot once all the software and board
drivers are installed.

o During the late stages of the installation, the Xtium2-XGV firmware loader application starts. This is described
in detail in the following section.

o |f Windows displays any unexpected message concerning the board, power off the system and verify the
Xtium2-XGV is installed in the slot properly. You should also note the board’s status LED color and compare it
to the defined LED states as described in S: Boot-up/PCle Status LED.

Refer to Sapera LT User's Manual for additional details about Sapera LT.

Refer to the Sapera Configuration section for information on how to use this utility to increase contiguous memory
allocation, if necessary.
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Sapera Servers and Resources

A Sapera Server is an abstract representation of a physical device like a frame-grabber or camera. When using
the SapAcqgDevice constructors, the location parameter specifies the server to use to create the object. Use the
Sapera Configuration utility to find the names and indices of all Sapera servers in your system.

In Sapera LT, the Xtium2-XGV frame grabber feature are accessibly using the SapAcqDevice class.

The following table describes the Xtium2-XGV board:

Servers Resources
Name Type Name Index Description
Xtium2-XGV_1 Acquisition <DeviceModelName> 0 Frame Grabber Non-Streamable
Device [SN:<Serial Number>] Device

Sapera LT Supported GigE Pixel Formats

The easiest method to allocate the appropriate Sapera buffer format for the GenlCam format output by the
Xtium2-XGV is to use the Specialized Transfer Classes, such as the SapAcqToBuf class. These Specialized
Transfer Classes automatically determine the corresponding Sapera buffer format (provided to Sapera by the
Teledyne GIigE Vision driver), which can then be read using the SapBuffer::GetFormat function.

Alternatively, you can retrieve the buffer information using the functions available in the SapXferNode and
SapXferParams classes.

For more information on Sapera Buffer format equivalents for GenlCam formats, refer to the Sapera LT C++ or
.NET Programmer’s Manuals.

Enabling On-Board Vertical Flip

To enable the on-board vertical flip use the Sapera LT SapXferPair::SetFlipMode function with
SapXferPair::FlipVertical before calling the SapTransfer::Create or SapTransfer::Connect methods.
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Using CamExpert with Xtium2-XGV

The Sapera CamExpert tool is the interfacing tool for Xtium2-XGV frame grabbers and connected cameras; it is
supported by the Sapera library and hardware. CamExpert allows a user to test frame grabber and camera
functions.

The CamExpert tool uses various panels to simplify choosing and configuring camera files or acquisition
parameters for the installed devices. CamExpert:

Supports all Teledyne DALSA hardware currently supported by Sapera LT.
Creates and modifies camera configuration (.ccf files).

Supports Teledyne DALSA GIgE Vision cameras, such as the Genie Nano series, by presenting the
camera features as defined by the camera’s XML file.

Groups acquisition parameters into related categories for easier access to any specific parameter.

Enables intelligent editing of video timings through a locking mechanism that allows explicit modification
of some values and automatic recalculation of the remaining ones.

Provides live acquisition display window that allows immediate verification of timing or control parameters
without the need to run a separate acquisition program.

For connected streamable devices, the interface includes a display window to view the acquired images.

File View Pre-Processing Tools
Device —_— g
S
Selector
Device: Nano-10GC8200_2 @ H2670307

Help

. R Configuration: | Select a camers file (Optional)
Configuration
Menu CameraLink Detection:

Parameters - Visbilty: Expert

Parameters @

Advanced Processing
Cycling Preset

Image Format Controls
Metedata Controls

Acquisition and Transfer Control
Action Control

Event Cortrol

GigE Vi

Transport Layer
File Access Control

GigE Vision Host Controls

Parameter | Value
Manufacturer Name

Device Temperature Selector
Device Temperature (in C)
Power-up Configuration
< Less

" Parameters -Visbity: Expert

Teledyne DALSA

More »>

Output
Messages

x || Display

‘ e RGBESS page 0) S LL ™=

Pixel data not available Frame/seci 3.8f/s | Resolution: 8192 Pixels x 8192 Lines RGB 8-8-8-8

Display
Window

Buffer ID: 1 [HEN |

Outpus Messages x
[1:12.51] - Grab button was cicked.

T Output Messoges |
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The CamExpert window is divided into panels.

Device Selector: The Device menu allows you to view and select from any installed Sapera acquisition
device. After a device is selected, CamExpert only presents acquisition parameters applicable to that
device.

The Configuration menu allows selecting any camera file that is included with the Sapera installation.
Only camera files supported by the selected acquisition device are displayed. When there is more than
one acquisition server, such as monochrome and RGB, selecting an inappropriate camera file will
produce a message prompting you to select the correct acquisition server.

The Detection command buttons allow you to detect cameras that comply with the GenlCam GenCP
protocol or Teledyne DALSA cameras that use the three-letter protocol. Clicking the Settings button
allows you to set the camera detection communication settings.

Parameters: Allows viewing or changing all acquisition parameters supported by the acquisition device.
CamExpert displays parameters only if those parameters are supported by the installed device. This
avoids confusion by eliminating parameter choices when they do not apply to the hardware in use.

Display: Provides a live or single frame acquisition display. Frame buffer parameters are shown in an
information bar above the image window. The Display pane includes CamExpert control buttons.

Acquisition control button:
" Grab | Click once to start live grab, click again to stop.

ﬁ Freeze

I Single frame grab:
8 Shap | Click to acquire one frame from device.

) Software trigger button:
'ﬁ‘ Tngger | With the I/O control parameters set to Trigger Enabled / Software Trigger type, click to send a single
software trigger command.

o CamExpert display controls:
E:] IEI S (these do not modify the frame buffer data)

Stretch image to fit, set image display to original size, or zoom the image to any size and ratio.

Histogram / Profile tool:
1 Select to view a histogram or line/column profile during live acquisition.

Output Messages: Displays messages from CamExpert or the device driver.

Camera Serial Link Command tab: Use this to send ASCII commands from CamExpert to Teledyne
DALSA CameralLink cameras.

Video Signal Status bar: Located on the lower right of the CamExpert window, displays color coded
camera signal status information. These are in green for valid signals detected, and in red for missing or
incorrect signals. Video status items may differ with different devices.
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Sapera LT supports feature recording which allows you to record feature setting changes to a .txt file that can
then be loaded to another device of the same model. This is supported by the Xtium2-XGV and allows you to load
the same feature setting configuration to other frame grabbers, which can be useful when setting up multiple

systems.

In CamExpert, to start feature recording, from the File menu, use the Feature Recording > Start... command.

File View Pre-Processing Tools Help

MNew [ Reset Configuration Ctrl+MN
Open Configuration... Ctrl+0
Save Configuration Ctrl+5

Save Configuration As...
Feature Recording

Open Image...

Save Image...

-XEV PXB 4CH [SN:CD46

You will be prompted to provide a location to save the feature recording .txt file which will automatically be
updated when the feature recording is stopped using the Feature Recording > Stop command.

Use the Feature Recording > Load... command to upload the feature settings to an Xtium2-XGV device.
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The Xtium2-XGV driver installation includes the following utility programs:

e Device Manager

e Firmware Loader

e Teledyne LogViewer

e Network Configuration Tool (included with the Teledyne Gig Vision Interface)
e Xtium2 Diagnostic Tool

e PCI Diagnostic Tool

The Sapera LT installation includes these additional utility programs:

e Sapera Monitor
e Sapera Configuration
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Device Manager

The Device Manager utility allows users to perform firmware updates, reset the board, and configure various
board settings, such as GPIOs. The Device Manager program also displays information about the Xtium2-XGV
boards installed in the system.

It is available from the Windows Start menu under Teledyne DALSA Xtium2-XGV ¢ Device Manager.

Teledyne DALSA Xtium2-XGV

P Device Manager

Device Manager — Board Viewer

The following screen image shows the Device Manager program with the Information/Firmware tab active. The
left window displays all Teledyne DALSA boards in the system and their individual device components. The right
window displays the information stored in the selected board device.

Generate the Xtium2-XGV device manager report file (BoardInfo.txt) by clicking File « Save Device Info.
Teledyne DALSA Technical Support may request this report to aid in troubleshooting installation or operational

problems.

File Tools Help

Device Info Manager

Program | Refresh | Reset |
Device I Information

Field | Value
Serial Murnber COo4E2038

. Parameter Hardware |D O=0000000000000000
Hardware Configuration O=0000000000000000
User Interface Outputs g
Metwork, Ports 4
P/ OR-48G0-F=<F40
P/ Revision 0oo
MAC Address #1 0=0000000700 C100FC
MAC Address H2 (0=0000000100 C100FD
MAC Address #3 (0=00000001 00 C100FE
MAC Address H4 0=0000000700 C100FF
User Data [0x0000000000000000000000...
Uszer Interface GI0z Default Input Lewvel | 24y
User Interface GI0z Defaulk Dutput State |High Impedance
User Id
M awimumn Cameras 32

| Device Info  Device Update

Output

Figure 15: Board Information via Device Manager
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Information Field Descriptions

Field

Description

Serial Number

[Read-Only]: Serial Number of the board.

Hardware ID

[Read-Only]: Identifies hardware changes that affect the operation of the board.

Hardware Configuration

[Read-Only]: States the presence or absence of optional components. Possible
values are:

e (0x0000000000000000

User Interface Outputs

[Read-Only]: Number of available user interface outputs on the board. For this
board, the value is 8.

Network Ports

[Read-Only]: Indicates the number of network ports the board has. Possible
values are:

e 2:Dual board
e 4:Quad board

P/N [Read-Only]: Indicates the part number of the board.

P/N Revision [Read-Only]: Indicates the revision of the part number.

MAC Address #1 MAC Address of the 1st network port on the board.

MAC Address #2 MAC Address of the 2nd! network port on the board.

MAC Address #3 MAC Address of the 3rd network port on the board.

MAC Address #4 MAC Address of the 4th network port on the board.

User Data [Read/Write]: This is a 64-byte general purpose user storage area. For

information on how to read/write this field at the application level, contact
Teledyne DALSA Technical Support.

User Interface GlOs Default
Input Level

[Read/Write]: Use this field to select the default input level of the User Interface
GIOs.

Click on the ‘Value' field to select the input signal level detection required.
Uszer Interface GOz Default Input Level |24‘-,f j

Uszer Interface G0 Default Output State |'|_|'L
12V
UserId
M aximurn Camneras IF!SAZZ |

By default, boards are shipped with User Interface General Inputs set to 24V.
Note that the input level can also be modified at the application level.

User Interface GIOs Default
Output State

[Read/Write]: Use this field to select the default Output State of the User Interface GIOs.

Click on the ‘Value’ field to select the input signal level detection required.
User Interface GI0s Default Dutput State |High Impedance ﬂ

By default, boards are shipped with User Interface General Outputs set to High
Impedance.

Note that the output state can also be modified at the application level.

Maximum Cameras

Displays the maximum number of cameras, across all adapters, supported by the current
firmware configuration.
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Firmware Information
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The Firmware Information panel displays details about the currently installed firmware, such as the Version
number and its creation date. The Modified field indicates when the firmware was installed on the host machine.

File Tools Help

Device Info Manager

Resst

I Device Information

[ Xtium2-><G\-"._1 Firrrware | Description

ACUADTE + PCle Interface  |#hum2-=GY 32 GigE Cameras
Vergior: 1.00.01.0108
Created: 2025/04/2313:18
Modified: 2025/04/29 10:37
Firnweare |D: 0x748

Option: 0=0

Firmweare Size: 0x00CAFFCD

| Device Info  Device Update '

Output

Figure 16: Firmware Information via Device Manager

The firmware itself is composed of what is referred to as the ACU (Acquisition Control Unit), DTE (Data Transfer

Engine) and PCle Interface.

Clicking on the ACU/DTE + PCle Interface node allows you to manually load a firmware file (.cbf).

File Tools Help

Device Info Manager

Program | Verify | Reset |
I Device I Information
e FHUMZHGEY_1 Diescription |
File: Marre: Browse...
feen. Parameter Comment:

Figure 17: Manually Loading Firmware via Device Manager
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Parameter Information

The Parameter panel displays the current value of various settings. In general, these parameters are for trouble
shooting and it is not recommended that these be modified.

7% Teledyne DALSA Device Manager v:4.20 = ] X

File Tools Help

Device Info Manager

Program Reset
Device Information
B Xtium2-><GV__1 Parameter Walue
- Ir?folmatlon S afeMode o
- Firmware
ResetMethod 0
DirectHostPacketl ocalMemSize 16777216
DirectHostPacketPCMemSize 2097152
Intermallmagelocalkd emSize 134217728

Figure 18: Device Manager Parameter Panel

Parameter Description

SafeMode If not zero, the board will not use the normal FPGA and stay in the backup
FPGA; only needed if the normal FPGA is corrupted or needs to be
upgraded manually. If the board is in SafeMode, the status LED will be blue
and cannot be used for grabbing images.

ResetMethod If zero, the board will be reset by the PCle bridge, else it will be reset by
FPGA command. Needed only on some PCs that cannot use the bridge to
reset the board.

DirectHostPacketLocalMemSize | Amount of memory reserved for ethernet packets other than GVSP packets
in the FG DDR memory.

DirectHostPacketPCIMemSize Amount of memory reserved for ethernet packets other than GVSP packets
in PC memory.

InternallmagelLocalMemSize Minimum amount of memory reserved per camera for grabbing images in
the FG DDR memory.
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When device settings are changed, the board must be programmed and reset to effect the changes.

If board programming is required, the Program button is displayed in green; click the button to start programming.

File Tools Help

Device Info Manager

Progam | Refresh |  Reset |
Device I Information
=g HhumZ#EY_1 Field | Value
':"" Serial Mumber CO4ER035
Parameter Hardware |D O=0000000000000000
Hardware Configuration O=0000000000000000
User Interface Outputs g
Metwork, Ports 4
P/ OR-48G0-F=<F40
P/ Revision 0oo
MAC Address #1 0=0000000700 C100FC
MAC Address H2 (0=0000000100 C100FD
MAC Address #3 (0=00000001 00 C100FE
MAC Address H4 0=0000000700 C100FF
User Data [0x0000000000000000000000...
Uszer Interface GIO0 s Default Input Level  [TTL
User Interface GI0z Defaulk Dutput State |High Impedance
User Id
M awimumn Cameras 32

| Device Info  Device Update

Output
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When programming is complete, the Reset button is displayed in green, click the button to reset the board.

File Teols Help

Device Info Manager

Program | Refresh | Reset |
Device I Infarmation
Xtium2-><G\-"._'| Field | Value
:::;L:“;‘:” Serial Number CO468038
Parameter Hardware |D O=0000000000000000
Hardware Configuration O=0000000000000000
Uszer Interface Outputs g
Metwork, Ports 4
P/ OR-48G0-F=<F40
P#M Revision 0oo
MAC Address #H1 0=0000000700 E100FC
MAC Address H2 (0=0000000100 C100FD
MAC Address #3 (0=00000001 00 C100FE
MAC Address H4 0=0000000700 C100FF
User Data [020000000000000000000000...
User Interface GI0g Default Input Level  [TTL
User Interface G0z Default Dutput State |High Impedance
User Id
M awirnurn Cameras 32
| Device Info  Device Update '
Output
[16:31:08] Hhum2=<GY_1] - Device Infarmation Unlocked ~

]
[16:31:08] [<tium2-<GY_1] - Device Information Locked

[16:31:08] FHhum2+GY_1] - Successfully updated Device Information.

[16:31:08] fbtium2=<GY_1] - Y'ou must rezet the device for the change to take effect

Device Information Report

Teledyne DALSA Technical Support may request device information report to aid in troubleshooting installation or
operational problems. Generate the Xtium2-XGV device manager report file (Boardinfo.txt) by clicking File « Save
Device Info.

File Tools Help

Save Device Info

Exit

Figure 19: Device Manager File Menu Save Device Info Command
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Select Manual mode to load firmware other then the default version or when, in the case of multiple Xtium2-XGV
boards in the same system, if each requires different firmware.

The following figure shows the Device Manager manual firmware screen. Displayed is information on all installed
Xtium2-XGV boards, their serial numbers, and their firmware components.

To perform a manual firmware update:
Select the Xtium2-XGV to update via the board selection box (if there are multiple boards in the system).

o From the Configuration field drop menu select the firmware version required (typical required or offered to
support different configurations).

e Click on the Start Update button.

e Observe the firmware update progress in the message output window.

¢ Close the Device manager program when the device reset complete message shows.

Eile Tools Help

Device Update Manager

Start Update | Save Config file | Load Canfig File I ¥ Same Firmware For 4l Devices [ Usze Device Information Factory Defaults

Device | Field | Value
Hhum2-GY_1 Serial Murnber Co442017
Update Device Part Murnber OR-48G0-F=F40

Usger Data

[0:0000000000000000000000000000000000000000000000000..

User Interface GI0s Default Input Level

24y

Uszer Interface GI0s Default Dutput State

High Impedance

L]«

User Id

Mawimum Cameras

]

Configuration

32 GigE Cameras

Information Support for 32 Gige Cameras.
ACU/DTE + PCle Interface 1.00.01.0106
Device State Update Mot Fequired

" Device Info  Device Update |

[14: 24: 49] [Rium2:<GY
[14:24: 45] [<ium 234Gy

- Werifying Firmware State...

Output
[14:24: 48] [<tium2-GY - Update of ACU/DTE + PCle Interface in progress...
[14:24:49] Patium2-+GY.

1]
" 1] - Successfully updated ACU/DTE + PCle Interface.
1]
1]

- Device has been updated successfully

Figure 20: Manual Firmware Update
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Firmware Loader

The Firmware Loader utility provides a simple method to launch the Device Manager to perform a firmware
update, in automatic or manual mode. It automatically launches after a driver installation; the Status field indicates

if a firmware update is required.

ﬂ? Teledyne DALSA Device Manager
Wersion: 4.20

Select " Automatic "' to update with the Default Configuration
Select "' Manual ' to update with a Specific Configuration

Device Serial Humber Firrwuare Canfiguration Device Info Status
stiumZ-=GyY_1 C0468033 32 Gigk Cameras User Defined Update Required

I arwal | Cancel |

Executing the Firmware Loader from the Start Menu

If required, the Xtium2-XGV Firmware Loader program is executed via the Windows Start Menu shortcut Start ¢
Programs ¢ Teledyne DALSA ¢ Xtium2-XGV Driver * Firmware Update.

- ‘TeFedyne DALSA Xtium2-XGV PX8
m .é;vice Manager
[;i;énostic Tool
mam Firmware Update

E Readme

g User's Manual (PDF)

Figure 21: Start Menu Firmware Update Shortcut

A firmware change after installation would be required to select a different configuration mode. See User
Programmable Configurations.
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Teledyne Log Viewer

The Teledyne Log Viewer utility program included with the Xtium2-XGV installation provides an easy way to view
errors and other types of messages generated by Sapera LT applications and Teledyne DALSA hardware, such
as camera and frame grabbers. The Log Viewer provides critical insight into interactions between the host
application and Sapera modules. Its detailed message listing offers crucial system-wide information, thus making
it an indispensable tool to pinpoint hard to isolate, infrequent errors.

Teledyne Log Viewer runs transparently in the background without impacting the application performance, and
stores entire message communications and results. This allows analysis of the log even after the error has
occurred. Configuration options allow users to set the type of results to log, such as ignoring info messages and
logging only warning or error messages. Messages in the viewer can be dynamically filtered and/or searched for
key terms.

Refer to the utility's online help for more information on using the Log Viewer.

.
1" Sapera Log Viewer - C:AProgram Files\Tel DALSA\Sapera\Bin\default.in [

Eile Edit QOptions Help
Type | Time Message | Source File | Ling +
@INF 2012/04/05 16:57:00:639 CORAPI.DLL: CORMAMADDSERVERTODATABASE=> Server "G... .\corapi.c 123
@INF 2012/04/05 16:57:00:639 cor_ara_x.cxm: Added Camera DLL (Genie M1280): N \eameratcor... 100
@INF 2012/04/05 16:57:00:639 cor_ara_x.cxm: Added Camera DLL (Genie M1600): A dcameralcor... 102
(DINF 2012/04/05 16:57:00:639 cor_ara_x.cxm: Added Camera DLL (Genie M1400): N dcameralcor,.. 102
(DINF 2012/04/05 16:57:00:639 cor_ara_x.cxm: Added Camera DLL (Genie M1024): N dgameralcor,.. 100
@INF 2012/04/05 16:57:00:639  cor_ara_x.cxm: Added Camera DLL (Genie Ma40): WA Neameratcor,., 100
@INF 2012/04/05 16:57:00:639 cor_ara_x.cxm: Added Camera DLL (Genie M1410): N \eameratcor... 100
@INF 2012/04/05 16:57:00:639 cor_ara_x.cxm: Added Camera DLL (Genie M&40-53): A dcameralcor... 102
(DINF 2012/04/05 16:57:00:639  cor_cam_geniem&40_s.DLL: HostFirmwareOpen == CK lexternals\aral...  25:
(DINF 2012/04/05 16:57:00:639 cor_cam_geniem&<40_s.0LL: INITINSTANCE == Done Clexternals\aral... 14
@INF 2012/04/05 16:57:00:639  cor_ara_x.cxm: Added Camera DLL {Genie HCE40): WA Neameratcor,., 100
@INF 2012/04/05 16:57:00:639  cor_ara_x.cxm: Added Camera DLL (Genie HC 1024): N \eameratcor... 100
@INF 2012/04/05 16:57:00:639 cor_ara_x.cxm: Added Camera DLL (Genie HC 1400): A dcameralcor... 102
(DINF 2012/04/05 16:57:00:639 cor_ara_x.cxm: Added Camera DLL (Genie HM1400 XDR.): N dcameralcor,.. 102
(DINF 2012/04/05 16:57:00:639 cor_ara_x.cxm: Added Camera DLL (Genie HM&40): N dgameralcor,.. 100
@INF 2012/04/05 16:57:00:639  cor_ara_x.cxm: Added Camera DLL {Genie HM1024): WA Neameratcor,., 100
@INF 2012/04/05 16:57:00:639 cor_ara_x.cxm: Added Camera DLL (Genie HM1400): N \eameratcor... 100
@INF 2012/04/05 16:57:00:63% cor_cam_geniehm_z.DLL: HostFirmwareOpen == OK lexternals\aral... 252
(DINF 2012/04/05 16:57:00:63%  cor_cam_geniehm_s.DLL; INITINSTANCE => Done Clexternals\aral,.. 14
(DINF 2012/04/05 16:57:00:629 cor_ara_x.cxm: Added Camera DLL (Genie C1280): N dgameralcor,.. 107
@INF 2012/04/05 16:57:00:629  cor_ara_x.cxm: Added Camera DLL {Genie C1600): WA Neameracor,., 100
@INF 2012/04/05 16:57:00:629 cor_ara_x.cxm: Added Camera DLL (Genie C1400): N \eameratcor... 100
@INF 2012/04/05 16:57:00:629 cor_ara_x.cxm: Added Camera DLL (Genie C1024): N dcameralcor... 107
(DINF 2012/04/05 16;57:00:629 cor_ara_x.cxm: Added Camera DLL (Genie C640): N dcameralcor... 10=
(DINF 2012/04/05 16:57:00:629 cor_ara_x.cxm: Added Camera DLL (Genie C1410): N dgameralcor,.. 107
@INF 2012/04/05 16:57:00:629 cor_ara_x.cxm: Added Camera DLL (Genie C640-53): WA Neameracor,., 100
@INF 2012/04/05 16:57:00:629  cor_cam_geniect40_s.DLL: HostFirmwareOpen == OK Clextermals\aral... 252
@INF 2012/04/05 16:57:00:629 cor_cam_geniect40_s.DLL: INITINSTAMCE =3 Done Clexternals\aral... 142
(DINF 2012/04/05 16:51:18;237  CorGigE: Find a "Genie C640 (53569115)" device on “Intel(R) &... .‘discovery.c 17« _
4| I b
AV
" | Sapera Log Server is online Genie “_ Search field

Furthermore, it is possible to run and customize multiple instances of the Log Viewer at the same time; therefore
users, when dealing with multiple Teledyne acquisition devices, only view the messages of interest in each
instance.
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Log Viewer Options

Viewer GUI Options

Exdusion List Inclusion List

Do not show messages originating Only show messages originating

from the following executable files from the following executable files Maimum messages shown : I

Display refresh rate (ms) : 500
Message types to display
B Fatal Errors
ﬂ Errors
n Warnings
B informational

Restore default settings

Add File Remove File Add File Remove File o Cancel

Log Server Settings

Exdlusion List Indusion List
Do not keep messages originating Orly keep messages originating Maximum messages kept :
from the following executable files from the following executable files
Device driver poll rate (ms) : 1000
Message types to keep
B Fatal Errors
Berrors
ﬂ \Warnings
B informational
Permanent Message Storage
Frequency (seconds) : 300
File Mame :
C:\WINDOWS\SYSTEM32\Logs. dat
Restore default settings
Add File Remove File Add File Remove File ok Cancel

Show Source File Information

The Show Source File Information option enables/disables the display of the Source File column in the Log
Viewer window.
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Xtium2 Frame Grabber Diagnostic Tool

The Xtium2 Board Diagnostic Tool provides a quick method to see board status and health of Xtium2 family frame
grabbers. It also provides live monitoring of FPGA temperature and voltages, which may help in identifying
problems.

Diagnostic Tool Main Window

The main window provides a comprehensive view of the installed Xtium board. Toolbar buttons execute the board
self-test function and open a FPGA live status window.

Generate Execute Self Test Live FPGA Monitors
Report
B & 2 B EE B Geen v =
Save | Fram~ rabber information 5]
Report Field/Value Vaic» Min Max Alarm
Driver Version 1.00.01.0092 Channel S|gna|
Serial Number C0468038 | nteg ”ty
PCl Info Bus# 4
Computer g =
Bus & Slot Function # 0
Bus Total Lanes 4 PCle Slot Type
Bus Bit Transfer Rate Gen 3
Bus Payload Size (bytes) 256
Bus Request Size (bytes) 512
PCle Bandwidth (MB/s) Achieved Bandwidth 3387 R’R 3419 Data Transfer
Maximum Theoretical 3500
FPGA Temperature (*C) Measured 55.104 54.492 56.328 Performance
Operating Range 0.000 100.000
F pGA Alarm Range 0.000 100.0
Monitors Voltage Aux (V) Measured 1.793 179 1.797 Off
Operating Range 1.746 1.854
Alarm Range 1.746 1.854
Voltage Int (V) Measured 0.955 0.952 0.958 Off
Operating Range 0.922 0.979
Alarm Range 0.922 0.979
Sapera &
System
Monitors ST
Free Handles Process Thread
Physical Memory 16275 MB 7875 MB
Page File 32659 MB 22607 MB
Total 136308 288 4016
Sapera Memory
Used Free Blocks Largest Free Block Used Blocks Largest Used Block
Message Memory 3071 KB 4B 2 2156 KB 4B
Buffer Memory (32-bit) 8192 KB 0B 1 8192K8B 0B
Buffer Memory (64-bit) 30720 KB 2048 KB 1 30720 KB 163848

One important parameter is the PCI Express bus bit transfer rate supported by the host computer, which defines

Figure 22: Diagnostic Tool User Interface

the maximum data rate possible in the computer.

Another important parameter is the internal Xtium FPGA temperature, which, if excessive, may explain erratic

acquisitions due to poor computer ventilation.
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Camera Input Eye Diagram Monitor

An Eye diagram is a graphical representation of signal between camera and frame grabber data lanes. This tool
can be used to determine if the cable performance starts to degrade over a long period of use. The screen
capture below shows a camera with 7 data lanes, where each digital signal is repetitively sampled and overlaid
over itself, showing relative low-high transitions of the differential signal. Interpreting the results is easy, the bigger
the blue area (eye surface) the better the signal integrity. When all the blue areas are similar in size and shape, it
indicates that each wire pair has similar performance.

-
B " Eye Diagram

File  Processing
Lane 0, Good Eye Surface = 30.32% Lane 1, Good Eye Surface = 27.81% Lane 2, Good Eye Surface = 24.22% Lane 3, Good Eye Surface = 24 20%

Lane 4, Good Eye Surface = 28.84% Lane 5, Good Eye Surface = 28.00% Lane &, Good Eye Surface = 27.25%

The closure (collapse or horizontal shortening) of the eye surface would indicate problems such as poor signal to
noise, high cable capacitance, multipath interference, among many possible digital transmission faults.

Diagnostic Tool

The Xtium2-XGV Board Diagnostic Tool provides a quick method to see board status and health. It additionally
provides live monitoring of FPGA temperature and voltages, which may help in identifying problems. A shortcut to
this tool is in the Windows Start menu within the “Teledyne DALSA/Xtium2-XGV” folder. Do not have any other
application running that connects to the Xtium2 such as CamExpert, else the diagnostic window will indicate an
error for the PCle Bandwidth, as shown in the screen capture below.

Bus Bit Transfer Rate Gen 3
Bus Payload Size (bytes) 256
Bus Request Size (bytes) 512
PCle Bandwidth (MB/s) Achieved Bandwidth Resource in use Resource in use Resource in use
Maximum Theoretical Resource in use
EDRA Tamnaratira (201 Maaciirad N I5A 7N I5A N I5A

Figure 23: Diagnostic Tool “Resource in use”

The following section describes the information available from the Xtium2 board via the diagnostic program.
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Diagnostic Tool Self-Test Window

Click the Start button to initiate the board memory self-test sequence. A healthy board will pass all memory test
patterns.

CH Tests Script

Teledyne Vision Solutions

> B
Test List =]
Test Name Status Description
Test Memory Pattern 0 © Notimplemented Board Pattern #0 fill with 0
Test Memory Pattern #1 e Not Implemented  Board Pattern #1 fill with OxFF
Test Memory Pattern #2 QD rass Board Pattern #2 fill with FFFFFFFFO0000000
Test Memory Pattern 23 Q PASS Board Pattern 3 fill with data == address, data is 64 bits
Test Memory Pattern 4 © Notimplemented Board Pattern #4 fill with OxAS5
Test Memory Pattern #5 o Not Implemented  Board Pattern #5 fill with 0x3A
< >
T o) 5
Type Time Message -]
INF 2024/9/13 12:34:12:1,,,  #wwwsswwsmoneos Start Test :[Test Memory Pattern #1] =
INF 2024/9/13 12:34:12:1... Do Test Memory Pattern #1
WRN  2024/9/1312:34:12:1... Not implemented
INF 2024/9/1312:34:12:1,,, TR Gtart Test :[Test Memory Pattern #2]
INF 2024/9/13 12:34:12:2... Do Test Memory Pattern #2
INF 2024/9/13 12:3412:7...  Get Memory Test Result
INF 2024/9/1312:34:19:6...  Test Memory pass
INF 2024/9/13 12:34:19:6... Pass
INF 2024/9/13 12:34:19:6.,, === Gtart Test :[ Test Memory Pattern #3] *ressesasmrsas
INF 2024/9/13 12:34:19:7... Do Test Memory Pattern #3
INF 2024/9/13 12:34:20:3...  Get Memory Test Result
INF 2024/9/13 12:34:39:1...  Test Memory pass
INF 2024/9/13 12:34:3%:1... Pass v

Figure 24: Diagnostic Tool Self-Test Window
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Diagnostic Tool Live Monitoring Window

The three FPGA parameters can be monitored in real time. Choosing a parameter puts that graph at the top
where the user can select the time unit and time range. Clicking the Output button will open a window displaying
any error messages associated with that parameter.

+ | Real Time Plot's [ L=l
o ——————————————————.ssssss—————————————————sesge,ey .., sSsSnn

' Select Plot | FPGA Core Temperature | Output Time Unit |Second = || Time Range (Sec) |30 '| Refresh Rate (Millisec) |100 '| Read data Rate (Millisec) |50 "

|| FPGA Core Temperature

90.00 Select FPGA

Parameter to Monitor SELZEIEREDL Sl 75

chosen FPGA Parameter

70.00

g o Display any Error
Messages

10.00

16.00 20.00

FPGA Core Voltage Int

FPGA Core Voltage Aux
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Diagnostic Tool Lane Information

The Lane Information dialog box retrieves the SFP+ transceiver modules information if present. It displays
information such current temperature and voltages of the module.

[ Lane Information

Test List

Index Field Lane #1 Lane #2 Lane #3 Lane =4

1 Company OEM Unavailable Unavailable F5

2 Part Number ‘SFP-10G-SR Unavailable Unavailable ‘SFP-10G-T

3 Revision 02 Unavailable Unavailable ‘A

4 S/N CSF102M55115 Unavailable Unavailable F2220611552

5 10G Ethernet compliance code 10G Base-SR Unavailable Unavailable 10G Base-SR
6 Fiber Channel Tech. Unknown Unknow... Unavailable Unavailable Unknown Unknow...
7 Fiber Channel Media Unknown Unavailable Unavailable Unknown

8 Connector Type LC Unavailable Unavailable RJ45

9 Cable Length Supported 300 (m) Unavailable Unavailable 30(m)

10 Physical Device SFP or SFP+ Unavailable Unavailable SFP or SFP+
1 Encoding 64B66B Unavailable Unavailable 64B66B

12 BitRate Nominal 10300 MBits/s Unavailable Unavailable 10300 MBits/s
13 Wavelength 850 nm Unavailable Unavailable Unknown nm
14 SFP+ Cable Technology Unavailable Unavailable

15 Manufacturing Date 2022\09\26 Unavailable Unavailable 2022\07\05
16 Temperature 41.304688 ¢ Unavailable Unavailable 31.472656 ¢
17 Temperature Alarm High 80.000000 c Unavailable Unavailable 80.000000 c
18 Temperature Alarm Low -10.000000 ¢ Unavailable Unavailable -10.000000 ¢
19 Voltage 3.236200 V Unavailable Unavailable 3.327800V
20 Voltage Alarm High 3.599900 V Unavailable Unavailable 3.600000 V
21 Voltage Alarm Low 2.900000 V Unavailable Unavailable 3.000000 V
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PCI Diagnostic Tool

The PCI Diagnostic tool is used for debugging frame grabber hardware issues. PCI Diagnostic reads the content
of the PCI configuration space and detects memory and I/O conflicts between PCI devices. Use it to verify the
integrity of your system before and after installing a new PCI device. Refer to the utility's online help for more
information.

PCI device

n-CL by tom T eledyne DA 0, furction 0] ﬂ | Device enabled Rescan devices | Refresh |
PCl-to-PCI Bridge from Intel [bus 0, glot 30, function 0] [ Hex dump
154 Bridge from Intel (bus 0, slat 31, function 0) & on addr 0
Serial ATA Contraller from Intel (bus 0, slat 37, function 2) + Bt 0x00> OxEC 0417 0408 0sF8 -
StABus from Intel [bus 0, slot 31, function 3

16| OwDds 005 0w00 0w10 000 (i
¢ qopit |0#02> 0x00 0400 080 0x05
(0=0C Ox40 000 0x00 0x00

urn-CL k Tom T eledy
WG from Mvidia [buz 2, slot 0, function 0]

Mixed Mode Device from Mvidia (bus 2, slot 0, function 1) E dit M 11 el M0 M0 MeF 7
PCl-ta-PCI Bridge from PL [bus 4, slat 0, function 0
PC2-Comp Express from Teledyne DALSA [bus 5, lot 1, function 0) Header lype
Ethernet Contraller fram Intel (bug 7. slot 0, function 0] = =
Ethermet Cortraller from Intel (bus 8, slat 0, function 0] ~|[| BM fem M 000 M
Audia device fram Creative Labs [buz 9, slot 0, function 0]
WG from b atrox [bus 9, slot 4, function 0] |- BIST
mooi0 PE| SE| Ma| Ta| sa| [fast DPE| B2B| user| _6EMHz 0+00 BIST capable
Baze address registers Erpangion ROM
- = Enabled
0 |0wF7000004 to DwF PFFFFFF tem Pre | B4bi _ View | [zt
1 | Mem Pre | G4-bit Wigw PCI-PCI bridge Diagnostic |
2= 140 | Pre | | Primary Bus [
Save
3 | /0 | Pre | | Second. Bus ...
4 | /0 | Fre | | Subord. Bus [ Help
5 [ 1/0 | Pre | | Bridge Ctl [
PCle Device Capability
b aximumn payload size supported [bptes) 512 Lirk Speed Gen 2
f M awimum payload size [bytes) 128 Megotisted Link /idth 4 lares
taximum read request size [bptes) 3
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Network Configuration Tool

The Network Configuration tool provides information on all network adapters installed in the system and any
connected GIgE Vision devices.

To open Network Configuration Tool

From the Start menu, select Teledyne GigE Vision Interface > Network Configuration Tool.

The left pane will show the host computer with all installed network adapters and any connected GigE Vision
cameras. The right pane displays, in different tabs, information and settings pertaining to the selected item.

The Scan Network button is used to search for all devices (conflicted and non-conflicted).

The Xtium2-XGV'’s 4 network adapters are shown, displaying any connected devices.

File

View Advanced Help

MTL-TDI-DRDO36
Intel(R) Ethernet Connection (2) 1219-1LM
- EE Xtium2-XGV 1 Adapter 1
W@ 51119177 [00-01-0D-C2-85-E9]

(W Z-Trak2-15mm [00-01-0D-33-22-22]

----- #® Z-Trak2-30mm [00-01-0D-C7-D2-D8]
- Xtium2-XGV 1 Adapter 3
- EE§ Xtium2-XGV 1 Adapter 2
- g Xtium2-XGV 1 Adapter 4
- Nano Mono [00-01-0D-C2-23-7F

- E§ Intel(R) Gigabit ET Quad Port Server Adapter

- Intel(R) Gigabit ET Quad Port Server Adapter #2
- Intel(R) Gigabit ET Quad Port Server Adapter #3

- EE Intel(R) Gigabit ET Quad Port Server Adapter #4

System Information | System Configuration ]

Computer Name

User Name :

Operating System :

CPUs :

Processor :

Total Physical Memory :

Available Physical Memary : | 3153 MB

| MTL-TDI-DRDO36

| denrej

Microsoft Windows 11 Enterprise Build 22631

| 4 cores @ 3800 MHZ

Intel64 Family & Model 158 Stepping 9 GenuineIntel
Intel(R) Core(TM) i7-7700 CPU @ 3.60GHz

| 16274 MB

NIC Mumber : | g
The device '00-01-0D-C7-D2-D8" was added to the list.
"“ List was updated.
Scan Metwark List was updated.
i P List was updated.
GigE Vision™ Cameras et Wyl

When using a GigE Vision camera, the tool provides a simple way to assign a user-defined name and to set a
persistent IP address instead of the default DHCP/LLA assigned IP address. Using this tool, GigE Vision network
configurations can be easily made without having to use any Windows Control Panel application.
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This tool allows you to:

Activate the Teledyne DALSA Sapera GigE Vision Filter Driver on any NIC used for image acquisition.

Disable the Teledyne DALSA Sapera GigE Vision Filter Driver on any NIC not used with a GigE Vision
camera.

Enable or Disable the Auto Discovery process on any NIC.

Change the Auto Discovery Interval from the default 15 seconds.

Add the Sapera GigE server to the Windows firewall exception list.

Configure NIC and camera IP settings.

Assign a user-defined name to a connected camera.

Assign a persistent IP address to a camera instead of the default DHCP/LLA assigned address.
Recover a device with an invalid IP address.

Configure the NIC as a Sapera DHCP server for connected GigE Vision cameras.

For more information on using the Network Configuration Tool for system and device configuration, refer to the
Teledyne GigE Vision Interface User Manual and Optimization Guide and the camera documentation.
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NIC Configuration

Select a network adapter (NIC) in the left pane to preview information about the NIC or to change its configuration
parameters.

The Network Configuration tool ensures that no two NICs installed on the computer are on the same subnet,
since that would create a conflict. A warning message is displayed in such a case, indicating that a setting change

is required for one of the NICs.

NIC information

The NIC Information tab displays information about the NIC. Refer to the Teledyne GigE Vision Interface User

Manual and Optimization Guide for more information.

File

View Advanced Help

]E MTL-TDI-DRDO36

- EE Intel(R) Ethernet Connection (2) 1219-LM

& - - Xtum2-XGV 1 Adapter 1

‘@ 51119177 [00-01-0D-C2-85-E9]
&@ Z-Trak2-15mm [00-01-0D-33-22-23]

GigE Vision™ Cameras

Windows Description :

Custorn Description :

Lease Cbtained :

Lease Expires :

NIC Information | NIC IP Configuration I

| 2tum2-XGV Board

| Xtium2-XGV 1 Adapter 1

@ Z-Trak2-30mm [00-01-0D-C7-D2-D8] Type : | Ethernet
.? xt!umz—}I{G‘.r 1Mi|pter 3 MAC Address : I 00-01-0D-C 1-00FC
- E§ Xtium2-XGV 1 Adapter 2
- Xtium2-XGV 1 Adapter 4 Driver versian ; | 1.0.1.108

- EE Intel(R) Gigabit ET Quad Port Server Adapter Manufacturer : I
- Eg Intel{R) Gigabit ET Quad Port Server Adapter #2 Connection Status : | LAM adapter disabled.
-~ HE Intel(R) Gigabit ET Quad Port Server Adapter #3
- Intel(R) Gigabit ET Quad Port Server Adapter #4 IF Address : | 172.16.243.1
Subnet Mask : | 255.255.255.0
Jumbo Frames : IDisabIed ;I
Receive Descriptors : I MNfA [ Frimary Adapker
DHCP Server ! | 172.16.243.1

| 20-05-2025 15:55:08

| 20-05-2025 15:55:07

n

Scan Network

The device '00-01-0D-C7-D2-D8" was added to the list.
List was updated.
List was updated.
List was updated.
List was updated.
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NIC IP Configuration

For each NIC used for a GigE Vision network, select the NIC IP Configuration tab and choose the appropriate
settings.

= Enable Sapera DHCP server on this adapter. This option is always recommended to avoid IP address
conflicts, especially when there are multiple NICs with multiple GigE Vision cameras attached. See Sapera
DHCP Server for configuration.

= Select a Network IP Configuration mode (see IP_configuration mode details for more info):
e Automatic IP (DHCP). Default mode.

e Persistent IP. In this case, the IP Address, Subnet Mask and Default Gateway fields must be entered
(with or without the Sapera DHCP server enabled).

WARNING

Changing the IP address of a NIC might put it on a different subnet, causing an attached GigE Vision device to
become inaccessible. The proper sequence is to first change the device IP configuration, then change the NIC IP
address, else you will need to perform a camera recovery procedure.

File View Advanced Help

----- MTL-TDI-DRDO3S MIC Information MIC IP Configuration l
-3 Intel(R) Ethernet Connection (2) 1219-LM
= " }Xtium2-XGV 1 Adapter 1 Network IP Configuration

§ 51119177 [00-01-0D-C2-85-E9] -
@ Z-Trak2-15mm [00-01-0D-33-22-23]

W@ Z-Trak2-30mm [00-01-0D-C7-D2-D8] Gi &

- Ktium2-XGV 1 Adapter 3
- Xtium2-XGV 1 Adapter 2 IP Address ; [ 172 . 15 . 243 . 1
-Hg Xtium2-XGV 1 Adapter 4

‘@ Nano Mono [00-01-0D-C2-23-7F] Subnet Mask : | 255 . 255 . 255 . 0
- Hg Intel(R) Gigabit ET Quad Port Server Adapter ; ) .
g5 Intel(R) Gigabit ET Quad Port Server Adapter #2 [P Addresses avaiable in subnet : | 254
- H§ Intel(R) Gigabit ET Quad Port Server Adapter #3 Default Gateway : |
g Intel{R) Gigabit ET Quad Port Server Adapter #4

MNetwaork Options

[v Teledyne GigE Vision Filter Driver Enabled

[+ Induded in the Discovery Process

oo |

The device '00-01-00-C7-D2-D8' was added to the list.
"“ List was updated.
Scan Network List was updated,
: Py List was updated.
GigE Vision™ Cameras st wae updated,

The Network Options are selected by default for all system NICs after installation. You may clear them for NICs
that are not used with GigE Vision devices.

e Teledyne DALSA Teledyne GigE Vision Filter Driver Enabled. The Teledyne GigE Vision Filter Driver
is used to stream image data efficiently to image buffers and is required only on NICs used to capture
images with GigE Vision devices.

e Included in the Discovery Process. Clear this option for any system NIC that does not connect to GigE
cameras, or that should be ignored during the camera discovery process (to eliminate unnecessary use of
system resources for network connections).
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Sapera Monitor

As part of the Trigger-to-Image-Reliability (T2IR) framework, the Sapera Monitor Tool allows users to view the
acquisition and transfer events generated by an acquisition device in real time. Sapera Monitor is a standalone
application that runs concurrently with CamExpert or with a user application, and can therefore be useful for
debugging applications and identifying problems without having to code event handlers.

The Xtium2-XGV, as a hon-streamable device, is not available in Sapera Monitor; only supported Teledyne
GigE Vision cameras are able to be monitored.

To open Sapera Monitor
e From the Start menu, select Teledyne DALSA Sapera LT > Sapera Monitor.
Teledyne DALSA Sapera LT
Documentation
Readme
Sapera CamExpert
Sapera Color Calibration

Sapera Configuration

o AR 8T

Sapera Explorer

Sapera Monitor)

j“%

C
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Sapera Monitor Window
The Sapera Monitor Window is divided into three panes:
o Device directory tree: displays the available acquisition devices to monitor.

e Event table: displays the available events to monitor for the selected device.
e Output Messages: displays the messages generated by the selected monitored events.

File View EventControl Help
=B Mano-M2580_1

@@ Mano Mono Enabled | Description I Type I Count I Alert I
@ Yes FrameStart AcgDevice 271
@D Yes ExposureStart AcqDevice 27N
& Ves ExposureEnd AcqDevice 2N
@ ves AcquisitionStartMextValid AcgDevice 0
D VYes ValidFrameTrigger AcgDevice 2N
& Ves InvalidFrameTrigger AcqDevice 0
& Ves Imagelost AcqDevice 0
@ Yes Counter1End AcgDevice 0
D VYes eventsOverflow AcgDevice 0

Enable Al ] [ Disable Al ] [Hesewc::.umers]

Output Messages

: FrameStart has been detected. Number = 263, time stamp = 9185074404 (Peformance counter)

: ValidFrame Trigger has been detected. Number = 265, time stamp = 9183074444 (Performance counter)
. ExposureStart has been detected. Number = 269, time stamp = 9189074473 (Performance counter)

: ExposureEnd has been detected. Number = 265, time stamp = 9185173708 (Peformance courter)

: : ExposureStart has been detected. Number = 270, time stamp = 95190186504 (Performance counter)
[16:10:02] (Nano-M2550_1) INFO — AcqDevice :
16:10:02) (Nano-M2530_1) INFO - AcqDevice -
16:10:02) (Nano-M2550_1) INFO - AcqDevice :
16:10:02) (Nano-M2550_1) INFO - AcqDevice :
[16:10:02] (Nano-M2550_1) INFO — AcqDevice :
[16:10:02] (Nano-M2550_1) INFO — AcqDevice :
[16:10:02] (Nano-M2550_1) INFO — AcqDevice :

FrameStart has been detected. Number = 270, time stamp = 5150186434 (Peformance counter)
WalidFrame Trigger has been detected. Number = 270, time stamp = 3150186475 (Peformance counter)
ExposureEnd has been detected. Number = 270, time stamp = 5150283181 (Peformance counter)
ExposureStart has been detected. Number = 271, time stamp = 9191256705 (Performance counter)
FrameStart has been detected. Number = 271, time stamp = 9191256637 (Peformance counter)
WalidFrame Trigger has been detected. Number = 271, time stamp = 9151296673 (Peformance counter)
ExpozureEnd has been detected. Number = 271, time stamp = 9151396721 (Peformance counter)

Qutput Messages
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Statistics Tab
Clicking on the Statistics tab displays various real-time acquisition statistics, such as the Frame Rate.

Different devices can support different statistics and not all devices support all statistics. In addition, these real-
time acquisition statistics are not included in generated reports. Thus, depending on the selected device, the

Statistics tab may not be available.

Statistics
Frame Rate
Frame Rate : | second.
Output Meszages  Statistice

Sapera Monitor Menu Commands

The Sapera Monitor menu provides access to File, View, and Event Control commands.

File Menu Commands
e Generate Report. Generates a text file report that includes all event settings and messages included in
the current Output Messages pane.

e Clear Log Information. Clears the current Output Messages pane.
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View Menu Commands

e Always on Top. Displays the Sapera Monitor on top of any other windows that may be visible on the
desktop.

e Select Events. Opens the Sapera Monitor Events Display Settings dialog, which allows you to specify the
events to display in the Event table.

e View Memory Status. Opens a Memory Status dialog with memory usage information.

Memory Status X

- Buffer Memory/DMA Tables (32-bit) Buffer Memory/DMA Tables (64-bit) —Message Memory
Total [W- Total IOi Total W
Total Free W Total Free fa— Total Free W
Total Used 8844 Total Used ’0— Total Used 9 |
Free Blocks |1 Free Blocks ,07 Free Blocks |2 |
Largest Free Block W Largest Free Block ,07 Largest Free Block W‘
Used Blocks |87 Used Blocks ,07 Used Blocks h
Largest Used Block r Largest Used Block ,07 Largest Used Block ,47
Refresh Rate (ms) : ,W Refresh

Event Control Menu Commands

Note that the commands are also available by right-clicking on an event.

e Enable and Disable. Starts or stops the currently selected events.
e Reset event counter. Returns the event counter to zero for the currently selected.

e Alert Settings. Opens the Alert Settings dialog, where you can enable or disable alerts for the selected
event and set the number of events required to generate an alert.

e Message Settings. Opens the Message Settings dialog, where you can enable message logging and set
the number of events required to generate a log message. The log messages appear in the Output
Messages pane.

Alert Settings X Message Settings X

& Please select your alert options for the event detected by ,\/3 Please select your display options for the event detected by
Sapera Monitor. = Sapera Monitor.
~ FrameStart — FrameStart
[ Enable Alerts for Frame Start [V Enable Message Logging fo FrameStart

Fire an alert message after:| 500  event(s).
9 ) Display Output message every: | 100  events.

oK | Cancel | OK | Cancel I
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When an alert is generated, the Alert icon appears in the Alert column of the event.

| Enabled I Description | Type I Count | Alert |
QD Yes FrameStart AcgDevice 669 &
v.. - — e ~

In the Output Messages pane, messages appear in blue, while alert messages appear in red.

Output Messages

[15:57:41] (Nano-M810_1) INFO - AcqDevice : FrameStart has been detected. Number = 100, time stamp = 1888184276260 (Performance
|[15:57:43] (Nano-M810_1) INFO -- AcqDevice : FrameStart has been detected. Number = 200, time stamp = 1888200928093 (Performance
|[15:57:45] (Nano-M810_1) INFO -- AcqDevice : FrameStart has been detected. Number = 300, time stamp = 1888217590620 (Performance
|[15:57:46] (Nano-M810_1) INFO -- AcqDevice : FrameStart has been detected. Number = 400, time stamp = 1888234262467 (Performance
|[15:57:48] (Nano-M810_1) ALERT - AcgDevice : FrameStart has been detected. Number = 500, time stamp = 1888250933668 (Performang
|[15:57:49] (Nano-M810_1) INFO -- AcqDevice : FrameStart has been detected. Number = 600, time stamp = 1888267595280 (Performance

| < >

Output Messages

Using Sapera Monitor

To use the Sapera Monitor tool to monitor a device

e Open a Sapera application, such as CamExpert, that uses the device.
e Open the Sapera Monitor application.
¢ Inthe Sapera Monitor Device directory tree, select a device to monitor.

e In Event table, select the events to monitor.

e Double-click on an event to toggle between the Enabled and Disabled state. Alternatively, you can
use the Enable All and Disable All buttons to quickly enable or disable all events at once. Note that
these commands do not change the alert and message settings of the events.

e Use the Event Control menu or shortcut menu to modify the settings for an event.
e  Start acquisition with the device.
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Sapera Configuration

The Sapera Configuration utility allows you to configure Sapera LT resource such as contiguous memory.

It is available from the Windows Start menu under Teledyne DALSA « Sapera LT * Sapera Configuration:

Teledyne DALSA Sapera LT
Documentation
Readme
Sapera CamExpert
Sapera Color Calibration

Sapera Configuration

AR 8 E

Viewing Installed Sapera Servers

The Sapera configuration program allows the user to see all available Sapera servers for the installed
Sapera-compatible boards. The System entry represents the system server. It corresponds to the host machine
(your computer) and is the only server that should always be present.

Server List
Index Mame ‘ Info Type Additional |nfarmation
i} System [nta)
1 Hhum2#GW_1 Serial number C0468038

Contiguous kemaory

Buffer Allocation [B4-hit) -

Buffer Allocation Requested (64-bit) 32 3: MBytes
Actual Space Allocated a2 MBytes
Cameralink Serial Port Configuration
Physical port name |CDM1 [Windowes] ﬂ
COM port mapping [optianal] |Nnne J
Teledyne DALSA camera detection |No Detection j
Sapera will not try ta detect any Teledyne DALSA cameras on this serial port.

Baud rate setting Auto Detect J

Sapera will find the baud rate that the camera is currently set ta and it will setup the

”~‘ frame grabber accordingly.

[ Multithreaded transfer callback optimization

Enabling this feature may impiove tranzfer callback performance when using multiple
cameras [usually GigE Aision) from the same Sapera application. However, it should only be
enabled for a fully tested application after other performance improvement methods related
ta transfer callbacks have been implemented in the application source code, since these

are uzualy sufficient.
Save Settings Mow | LCloze |
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Increasing Contiguous Memory for Sapera Resources

The Contiguous Memory section lets the user specify the total amount of contiguous memory (a block of
physical memory, occupying consecutive addresses) reserved for the resources needed for Sapera buffers
allocation and Sapera messaging. For both items, the Buffer Allocation Requested value shows the driver
default memory setting while the Actual Space Allocated value displays the amount of contiguous memory
allocated successfully. A minimum of 32MB is required.

The Sapera buffers value determines the total amount of contiguous memory reserved at boot time for the
allocation of dynamic resources used for frame buffer management such as scatter-gather list, DMA descriptor
tables plus other kernel needs. Adjust this value higher if your application generates any out-of-memaory error
while allocating host frame buffers or when connecting the buffers via a transfer object.

You can approximate the worst-case scenario amount of contiguous memory required as follows:

e Calculate the total amount of host memory used for one frame buffer

[number of pixels per line * number of lines * (2 1if buffer 1is 10/12/14 or 16 bits)]

e Provide 200 bytes per frame buffer for Sapera buffer resources.

o Provide 64 bytes per frame buffer for metadata. Memory for this data is reserved in chunks of 64kB
blocks.

e Provide 48 bytes per frame buffer for buffer management. Memory for this data is reserved in chunks of
64kB blocks.

e For each frame buffer DMA table, allocate 24 bytes + 8 bytes for each 4kB of buffer. For example, for a
120x50x8 image:

120 * 50 = 6000 = 1.46 4kB blocks -> roundup to 2 4kB blocks

Therefore 24 bytes + (2 * 8 bytes) = 40 bytes for DMA tables per frame buffer.

Memory for this data is reserved in chunks of 64kB blocks.

If vertical flipping is enabled, one must add 16 bytes per line per buffer. For example, for an image
4080x3072 image:

16 bytes * 3072 = 49152 bytes

Sapera LT reserves the 1st 5SMB for its own resources, which includes the 200 bytes per frame
buffer mentioned above.

Test for any memory error when allocating host buffers.
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The following calculation is an example of the amount of contiguous memory to reserve beyond 5MB with 80,000
buffers of 2048x1024x8:

a) (80000 * 64 bytes)

b) (80000 * 48 bytes)

c) (80000 * (24 + (((2048*1024)/4kB) * 8))) = 323MB

d) Total = a (rounded up to nearest 64kB) + b (rounded up to nearest 64kB) + ¢ (rounded up to nearest 64kB).

Host Computer Frame Buffer Memory Limitations

When planning a Sapera application and its host frame buffers used, plus other Sapera memory resources, do
not forget the Windows operating system memory needs.

A Sapera application using the preferred scatter gather buffers could consume most of the remaining system
memory, with a large allocation of frame buffers. If using frame buffers allocated as a single contiguous memory
block, Windows will limit the allocation dependent on the installed system memory. Use the Buffer menu of the
Sapera Grab demo program to allocate host buffer memory until an error message signals the limit allowed by the
operating system used.

Contiguous Memory for Sapera Messaging

The current value for Sapera messaging determines the total amount of contiguous memory reserved at boot
time for messages allocation. This memory space stores arguments when calling a Sapera function. Increase this
value if you are using functions with large arguments, such as arrays and experience any memaory errors.

Multi-Threaded Transfer Callback Optimization

[v Pultithreaded tranzker callback optimization

Enabling this feature may improve transfer callback performance when uzing muliple
cameras [uzually GigE izion) fram the zame 5 apera application. Howewver, it should anly be
enabled for a fully tested application after other performance improvement methods related
to transfer callbacks have been implemented in the application source code, since these
are uzually sufficient.

Usage Notes When Writing Sapera Applications

¢ Always disable the Multi-threaded transfer callback optimization option (the default) while developing
and thoroughly testing the application, especially making sure that appropriate robustness standards are
met.

¢ If the application does not meet performance requirements, all the known performance improvements that
can be implemented in application code must be tried (for example, limiting operations as much as
possible in the transfer callback function).

o If performance requirements are still not met, and there is only one camera per running instance of the
application, then still leave disabled since it provides no performance benefit.

¢ Only consider enabling if performance requirements are not met with multiple cameras in the same
running instance of the application.

e If enabling does not improve performance, then disable it.

e If enabling improves performance, the application must be once again thoroughly tested to prove that it
still meets the same robustness requirements as before.
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Troubleshooting Problems

Overview

The Xtium2-XGV (and the Xtium2 family of products) is tested by Teledyne DALSA in a variety of computers.
Although unlikely, installation problems may occur due to the constant changing nature of computer equipment
and operating systems. This section describes what the user can verify to determine the problem or the checks to
make before contacting Teledyne DALSA Technical Support.

If you require help and need to contact Teledyne DALSA Technical Support, make detailed notes on your
installation and/or test results for our technical support to review. See Technical support for contact information.

Problem Type Summary

Xtium2-XGV problems are either installation types where the board hardware is not recognized on the PCle bus
(i.e. trained), or function errors due to camera connections or bandwidth issues. The following links jump to
various topics in this troubleshooting section.

First Step: Check the Status LED

Status LED ‘S’ should be BLUE or flashing BLUE just after power up. If it remains flashing RED, the board
firmware did not load correctly. Once the Windows driver is started, status LED should be GREEN or flashing
GREEN. If status LED S remains BLUE or flashing BLUE, the board is still running from the safe mode load. This
could indicate that the normal load in the flash is corrupted or not present.

The complete status LED descriptions are available in the technical reference section,
(see Status LEDs Functional Descriptions).

Possible Installation Problems

e Hardware PCI bus conflict: When a new installation produces PCI bus error messages or the board driver
does not install, it is important to verify that there are no conflicts with other PCI or system devices already
installed. Use the Teledyne DALSA PCI Diagnostic tool as described in Checking for PCI Bus Conflicts. Also
verify the installation via the Windows Device Manager.

e BSOD (blue screen) following a board reset: After programming the board with different firmware, the
computer displays the BSOD when the board is reset; ensure that you are using Sapera LT 9.0 or later.

o Verify Sapera and Board drivers: If there are errors when running applications, confirm that all Sapera and
board drivers are running. See Sapera and Hardware Windows Drivers for details. In addition, Teledyne
DALSA technical support will ask for the log file of messages by Teledyne DALSA drivers. Follow the
instructions describe in Teledyne Log Viewer.
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Firmware update error: There was an error during the Xtium2-XGV firmware update procedure. The user
can usually easily correct this. Follow the instructions Recovering from a Firmware Update Error.

Installation went well but the board doesn't work or stopped working. Review these steps described in
Symptoms: CamExpert Detects no Boards.

Using Windows 11 Fast Startup option: When adding, removing, or moving boards while the PC is
shutdown with the Windows Fast Boot option activated, it is possible that the boards don’t get mapped
properly on the next reboot of the computer. The driver will detect such a situation and the Device Manager
launched at startup will display a message indicating that a reboot is required.

Possible Functional Problems

Driver Information: Use the Teledyne DALSA device manager program to view information about the
installed Xtium2-XGV board and driver. See Driver Information via the Device Manager Program.

On-Board Image Memory Requirements: The Xtium2-XGV on-board memory can provide two frame
buffers large enough for most imaging situations. See On-board Image Memory Requirements for
Acquisitions for details on the on board memory and possible limitations.

Sometimes the problem symptoms are not the result of an installation issue but due to other system issues.
Review the sections described below for solutions to various Xtium2-XGV functional problems.

Symptoms: Xtium2-XGV Does Not Grab
Symptoms: Card Grabs Black

Symptoms: Card acquisition bandwidth is less than expected
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Troubleshooting Procedures

The following sections provide information and solutions to possible Xtium2-XGV installation and functional
problems. The previous section of this manual summarizes these topics.

Checking for PCI Bus Conflicts

One of the first items to check when there is a problem with any PCI board is to examine the system PCI
configuration and ensure that there are no conflicts with other PCI or system devices. The PCI Diagnostic
program (cpcidiag.exe) allows examination of the PCI configuration registers and can save this information to a
text file. Run the program via the Windows Start Menu shortcut Start « Programs ¢ Teledyne DALSA « Sapera
LT » Tools * PCI Diagnostics.

As shown in the following screen image, use the first drop menu to select the PCI device to examine. Select the
device from Teledyne DALSA. Note the bus and slot number of the installed board (this will be unique for each

system unless systems are setup identically). Click on the Diagnostic button to view an analysis of the system
PCI configuration space.

PCl device
i T el [busz 4, st 0, function 0] - Device enabled Rescan devices | Fiefrezh |
Hex di
Yendor 1D [0uw1EC Rew. ID |pw00 Latency [pw00 FEK .ump addr 0O
. . . * Bbit (1, DEC D11 OwiF 06FB
Device ID [0sFe1F IntLine [w10 Min Grant (.00 O 16-bit | Ox04> %06 Ox01 0w 0 Dx00 I
A 0409y 0400 0R00 0280 0x0%
Subvend D' |gw0000 IntPin - | owo Maw Lat. [pwon - 3?-b|t D:DD D:DD D:DD D’::DD D::DD
SubsystiD [320000 Line size W Class Code [gx053000 _Edit | Jmans mnn i mnn nee e
Command Header type
0x01 05 FBE| |SERR ‘Wai ﬂ WGEA| Mw | SpC| | BM Mem |0 0x00 Multi-func.
Status BIST
owo0i0 . PE| SE| Ma| Ta| sa| [fst DPE| B2B| user|] EEMH=z 0s00 _ EIST capable
B aze address registers Expanzion ROM
- - Enabled
0 [04ECO00000 to DXECFFFFFF Mem _Pre [ 3261 _View | [z k]
1= 10| Pe - | | | PCI-PCI bridge Cgiagn_os‘jﬁc
2 | 140 | Pre | | Primary Bus |
8
3 [ 10| Pre - | || Second Bus [ _ s |
4 | 1/0 | Pre | | Subord. Bus ... Help
TN :
‘~ 5 [ 1/0 | Pre | | Bridge Chl [
PCle Device Capability
I aximum payload size supported [bptes) 1024 Link Speed Gen 3
tawimum payload size (bytes] 256 Megotiated Link Width 4 lanes
I aximum read request size [bytes) 512

Figure 25: PCI Diagnostic Program

Clicking on the Diagnostic button opens a new window with the diagnostic report. From the PCI Bus Number
drop menu, select the bus number that the Xtium2-XGV is installed in—in this example the slot is bus 2.
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The window now shows the I/O and memory ranges used by each device on the selected PCI bus. The
information display box will detail any PCI conflicts. If there is a problem, click on the Save button. A file named
‘pcidiag.txt’ is created (in the Sapera\bin directory) with a dump of the PCI configuration registers. Email this file
when requested by the Teledyne DALSA Technical Support group along with a full description of your computer.

— PCl bug 140 range

0000d000-0000ef Intel [0, 23, 0)
Mmizes 0000F000-0000F03 Intel [0, 2, 0 |

IBus i vI 0000f040-0000f05F Intel [0, 37, 4)

0000FDEO-0000F0FF Intel [0, 23, 0]

Fange 0000F080-0000F083 Intel (0. 23, 0]
170 0<00000000-0-0000fF

bem: Cx00000000-DxFf MEme EREe

Praf: 0x0000000000000000-D4fFHHF 00000000d0000000-00000000FT Intel (0, 2, 0]

00000000eb000000-00000000ebFH [ntel [0, 2, 0) |
00000000ec000000-00000000ecfif [ntel (0, 28, 4)
00000000ed000000-00000000F4 [ntel [0, 23, 0)
00000000ef500000-00000000&fS7H [ntel (0, 23, 0

Information

Mo canflict in PCl configuration for bus 0.

[ Display warnings Save

Figure 26: PCI Diagnostic Program — PCI bus info
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Windows Device Manager

An alternative method to confirm the installation of the Xtium2-XGV board and driver is to use the Windows
Device manager tool. Use the Start Menu shortcut Start « Control Panel * System ¢ Device Manager. As shown
in the following screen images, look for Xtium2-XGV board under “Network adapters”. Double-click and look at the
device status. You should see “This device is working properly.” Go to “Resources” tab and make certain that the
device has an interrupt assigned to it, without conflicts.

File Action View Help

e @0 HE =B EX®
> Human Interface Devices
> Keyboards
» @ Matrox Imaging Adapter

ﬂ Mice and other pointing devices

[ Monitors

? Metwork adapters
I? Intel(R) Ethernet Connection (2) [219-LM
I? Intel(R) Gigabit ET Quad Port Server Adapter
I? Intel(R) Gigabit ET Quad Port Server Adapter #2
I? Intel(R) Gigabit ET Quad Port Server Adapter #3
I Intel(R) Gigabit ET Quad Port Server Adapter 24

I WAN Miniport (IKEv2)

I? WAN Miniport (IP) General Advanced Driver Details Events Resources
27 WAN Miniport (IPvE)
I WAN Miniport (L2TP) §I iAo e
7 WAN Miniport (Network Menitor) -
I WAN Miniport (PPPOE) Device type: Network adapters

g m:: m:::gz: E::TTF:J Manufacturer: Teledyne DALSA

[ Xtium2-XGV Board Location: PClbus 4, device 0, function 0
@ Portable Devices
i Ports (COM & LPT)
= Print queues [This device is working propery. A

< v v

Device status

= Printers

[ Processors

B Security devices
[ Sensors

B* Software components v
i Software devices

i Sound, video and game controllers

S Storage controllers
¥ System devices
i Universal Serial Bus controllers

WOWOW W W W W W W W W W W

N

Figure 27: Using Windows Device Manager
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Sapera and Hardware Windows Drivers

Any problem seen after installation, such as an error message running CamExpert, first make certain the
appropriate Teledyne DALSA drivers have started successfully during the boot sequence. Example, click on the
Start « Programs ¢ Accessories * System Tools ¢ System Information ¢ Software Environment and click on
System Drivers. Make certain the following drivers have started for the Xtium2-XGV.

Device Description Type Started
CorXtium2XGV Xtium2-XGV messaging Kernel Driver Yes
CorlLog Sapera Log viewer Kernel Driver Yes
CorMem Sapera Memory manager Kernel Driver Yes
CorPci Sapera PCI configuration Kernel Driver Yes

Teledyne DALSA Technical Support may request that you check the status of these drivers as part of the
troubleshooting process.

Recovering from a Firmware Update Error

This procedure is required if any failure occurred while updating the Xtium2-XGV firmware on installation or during
a manual firmware upgrade. If on the case the board has corrupted firmware, any Sapera application such as
CamExpert or the grab demo program will not find an installed board to control.

Possible reasons for firmware loading errors or corruption are:

Computer system mains power failure or deep brown-out

PCI bus or checksum errors

PCI bus timeout conditions due to other devices

User forcing a partial firmware upload using an invalid firmware source file

When the Xtium2-XGV firmware is corrupted, the board will automatically run from the Safe load after a PC reset.

Solution: Update the board using the standard method described in section Firmware Update: Automatic Mode.

Driver Information via the Device Manager Program

The Device Manager program provides a convenient method of collecting information about the installed Xtium2-
XGV. System information such as operating system, computer CPU, system memory, PCI configuration space,
plus Xtium2-XGV firmware information is displayed or written to a text file (default file name — Boardinfo.txt).

Execute the program via the Windows Start Menu shortcut
Start * Programs ¢ Teledyne DALSA ¢ Xtium2-XGV Device Driver * Device Manager.

If the Device Manager Program does not run, it will exit with a board was not found message. Possible reasons
for an error are:

e Board is not in the computer
e Board driver did not start or was terminated
e PCI conflict after some other device was installed
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The following figure shows the Device Manager Information screen. Click to highlight one of the board
components and its information shows in the right hand window, as described below.

Eile Tools Help

Device Update Manager
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" Device Info  Device Update |
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I

Figure 28: Board Firmware Version

e Select Information to display identification and information stored in the Xtium2-XGV firmware.

e Select Firmware to display version information for the firmware components.

e Select one of the firmware components to load custom firmware when supplied by Teledyne DALSA
engineering for a future feature.

e Click on File » Save Device Info to save all information to a text file. Email this file when requested by

Technical Support.
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Teledyne Log Viewer

The third step in the verification process is to save in a text file the information collected by the Log Viewer
program. Run the program via the Windows Start Menu shortcut
Start » Programs ¢ Teledyne DALSA « Sapera LT * Tools * Log Viewer.

The Log Viewer lists information about the installed Teledyne DALSA drivers. Click on File > Save All Messages
and you will be prompted for a text file name to save the Log Viewer contents.

File Edit Options Help
Save All Messages ...

Load Cenfiguration ..
Save Configuration

Save Configuration As ...

Exit

Email this text file to Teledyne DALSA Technical Support when requested or as part of your initial contact email.

On-board Image Memory Requirements for Acquisitions

The Xtium2-XGV needs to allocate enough on-board memory to store the GigE packets of 2 entire frames. By
default, the driver divides the on-board memory into 32 blocks of memory to support of up to 32 cameras. Taking
into account that the driver needs 16MB to store direct host packets (ie. non video packets), each block is (4GB —
16MB)/32 = 127.5 MB. When connecting a camera, the width, height and pixel format is used to determine the
size of the GigE packets of a single frame. If 2 frames cannot fit in the pre-allocated blocks, the driver will
dynamically use more blocks in order to have enough memory to store GigE packets of 2 entire frames.

Symptoms: CamExpert Detects no Boards

o When starting CamExpert, with no Teledyne DALSA board detected, CamExpert will start in offline mode.
There is no error message and CamExpert is functional for creating or modifying a camera configuration
file. If CamExpert should have detected an installed board frame grabber, troubleshoot the installation
problem as described below.

Troubleshooting Procedure

When CamExpert detects no installed Teledyne DALSA board, there could be a hardware problem, a system bus
problem, a kernel driver problem, or a software installation problem.

e Make certain that the card is seated in PCle slot.
o Perform all installation checks described in this section before contacting Technical Support.
e Try the board in a different PCle slot if available.
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Symptoms: Xtium2-XGV Does Not Grab

Sapera CamExpert does start but you do not see an image and the frame rate displayed is 0.

Verify the camera has power.
Verify the Camera GIigE cable is connected to the camera.

Verify the camera and timing parameters with the camera in free run mode.
Verify you can grab with the camera in free run mode.

Try to snap one frame instead of continuous grab.
Perform all installation checks described in this section before contacting Technical Support.

Symptoms: Card Grabs Black

You are able to use Sapera CamExpert, the displayed frame rate is as expected, but the display is always black.

Teledyne Vision Solutions

Set your camera to manual exposure mode and set the exposure to a longer period, plus open the lens

iris.

Try to snap one frame instead of continuous grab.
A PCle transfer issue sometimes causes this problem. No PCle transfer takes place, so the frame rate is
above 0 but nevertheless no image is displayed in CamExpert.
Make certain that BUS MASTER bit in the PCle configuration space is activated. Look in PCI Diagnostics
for BM button under “Command” group. Make certain that the BM button is activated.

PCl device

- Device enabled

Yendor 1D [pe11EC Rew. ID
Device |0 [0uFE1F IntLine
Sub¥endD |gw0000 IntPin
SubsystlD [wo0o0 Line ize

Comimand

Statusg

B aze address registers

[0x706  FBB| [SERR ‘wat| PE| WGA| bw| SpC

W Latency W
W Min Grant W
W M Lat. W
W Clazs Code ’m

0 [0+EC000000 to O-ECFFFFFF

1

[, BN L R 51

>

PCle Device Capability

I awimum pavload size [bytes)

I awirmurn payload size supported [bptes)

I awimumn read request size [bytes)

E xpangzion ROM
Wem Pre [ 3251 _View |- _Enabled |
140 | Pre | || PCIPCI bridge e —r— |
140 | Pre | | Primary Bus [
8

140 | Pre | | Second. Bus | ... ﬁ
/0 | Fre | | Subord. Buz ... Help
/0 | Fre | | Bridge Cul [

1024 Link Speed Gen3

’T Megotiated Link ‘width 4 lahes

512

@)= =

00010 E ﬂ M H ﬂ fast ~ DPE| B2B| user E6 MHz

Rescan devices |

Refresh |

Hex dump T

f* B-hit
" 16-bit
" 32-bit

Edit

0x005 0xEC 0x171 0x1F OxF8
0x04> 0x06 0x01 0x10 0200
0x08> 0x00 0400 0x80 0205
0x0C: 0x00 000 0x00 000
N1 D0 M0 NN neF e

Header type

BIST

000 Fulti-Func.
=00 BIST capable

Figure 29: PCI Diagnostic Tool BM Button

Perform all installation checks described in this section before contacting Technical Support.
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Symptoms: Card acquisition bandwidth is less than expected

The Xtium2-XGV acquisition bandwidth is less than expected.

Review the system for problems or conflicts with other expansion boards or drivers.

Remove other PCI Express boards and check acquisition bandwidth again. Engineering has seen this
case where other PCI boards in some systems cause limitations in transfers. Each system, with its
combination of system motherboard and PCI boards, will be unique and must be tested for bandwidth
limitations affecting the imaging application.

Is the Xtium2-XGV installed in a PCI Express x16 slot?

Note that some computer's x16 slot may only support non x16 boards at x1 or not at all. Check the
computer documentation or test an Xtium2-XGV installation. The speed at which the board is running can
be viewed using the Diagnostic Tool provided with the driver.

Is the Xtium2-XGV installed in a PCI Express Genl or Gen2 slot?

Some older computers only have PCle Genl or Gen2 slots. The Generation at which the board is running
is viewed using the Diagnostic Tool provided with the driver.

Is the PCI maximum payload size smaller than 256 bytes?

On some computers, this parameter can be changed in the PC’s BIOS.
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Appendix: Additional Installation
Types

Upgrading Sapera or Board Driver

When installing a new version of Sapera or a Teledyne DALSA acquisition board driver in a computer with a
previous installation, the current version must be un-installed first. Described below are two upgrade situations.
Note that if the board is installed in a different slot, the new hardware wizard opens. Answer as instructed in the
section Installation.

Board Driver Upgrade Only

Minor upgrades to acquisition board drivers are distributed as ZIP files available in the Teledyne DALSA web site
www.teledynedalsa.com/mv/support.

Often minor board driver upgrades do not require a new revision of Sapera. To confirm that the current Sapera
version will work with the new board driver:

e Check the new board driver ReadMe file before installing, for information on the minimum Sapera version
required.

¢ If the ReadMe file does not specify the Sapera version required, contact Teledyne DALSA Technical
Support (see Technical support).

To upgrade the board driver only:

e Logon the computer as an administrator or with an account that has administrator privileges.

e InWindows 11, just type Control Panel while in the start screen, or click the arrow in the lower left side to
bring up the all applications window. Select Programs and Features, then double-click the Teledyne
DALSA Xtium2 board driver and click Remove.

¢ Install the new board driver. Run the driver .exe file from a downloaded driver file (for example,.Xtium2-
XGV_1.00.01.xxxx.exe).

IMPORTANT

You cannot install a Teledyne DALSA board driver without Sapera LT installed on the computer.

Upgrading both Sapera and Board Driver
When upgrading both Sapera and the acquisition board driver, follow the procedure described below.

e Logon the computer as an administrator or with an account that has administrator privileges.

e InWindows 11, just type Control Panel while in the start screen, or click the arrow in the lower left side to
bring up the all applications window. Select Programs and Features, then double-click the Teledyne
DALSA Xtium2 board driver and click Remove. Follow by also removing the older version of Sapera LT.

e Reboot the computer and logon the computer as an administrator again.

¢ Install the new versions of Sapera and the board driver as if this was a first time installation. See Sapera
LT Library & Xtium2-XGV Driver Installation for installation procedures.
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Preserving Board Parameters during Driver Upgrade

User defined parameter settings for previously installed boards can be preserved when upgrading a device driver
by using an install.ini file as described in the Custom Driver Installation using install.ini section. Clicking
Automatic on the Device Manager Start-up dialog will apply the settings specified in the install.ini file.

To verify the settings specified in the install.ini file, click Manual; differences between the current device settings
are shown in green in both the Device Info and Device Update tabs.
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Figure 30: Device Manager Parameter Setting Differences

Upgrading without an install.ini file requires selecting Manual update on the Device Manager Start-up dialog and
setting the required parameters manually.

Without an install.ini, configuration information is not preserved and is always set to factory default.
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Preserving Board Parameters during Board
Replacement or System Cloning

When replacing a board in a system or cloning a system configuration using a hard drive image, if the previous
device parameter settings differ from the factory default driver settings it is indicated as “User Defined” or “Manual
Configuration” in the Teledyne DALSA Device Manager start-up dialog under the Device Info column. User-
defined settings are specific to the PCI Express slot on the system.

w Teledyne DALSA Device Manager
Werzion: 4.20

Select " Automatic " to update with the Default Configuration
Select " Manual ' to update with a Specific Configuration

Device | Serial Nurnber | Firmware Configuration | Device |nfo | Status
Hhium2-+<GY_1 Co4480 7 32 GigE Cameras User Defined Update Required

Automatic I aruial I Cancel I

Figure 31: Firmware Update Status

To preserve the user defined parameter settings, select “Manual” and proceed with the update; differences
between the current settings are shown in green in both the Device Info and Device Update tabs.

For systems with mulitple boards, if boards use different firmware configurations, disable the Same Firmware For
All Devices option (otherwise the configuration specified for the first board according to slot position is applied to
all boards in the system).

File Tools Help

Device Update Manager
P i
Start Update | Save Config file I Load Config File Kl_ Same Firmware Far All Devices IUze Device Information Factory Defaults

Figure 32: Same Firmware For All Devices Checkbox
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Requirements for a Silent Install

Both Sapera LT and the Xtium2-XGV driver installations share the same installer technology. When the
installations of Teledyne DALSA products are embedded within a third party’s product installation, the mode can
either have user interaction or be completely silent. The following installation mode descriptions apply to both
Sapera and the hardware driver.

You must reboot after the installation of Sapera LT. However, to streamline the installation process, Sapera LT
can be installed without rebooting before installing the board hardware device drivers. The installations then
complete with a single final system reboot.

Perform Teledyne DALSA embedded installations in either of these two ways:

e Normal Mode
The default mode is interactive. This is identical to running the setup.exe program manually from Windows
(either run from Windows Explorer or the Windows command line).

e Silent Mode
This mode requires no user interaction. A preconfigured “response” file provides the user input. The installer
displays nothing.

Silent Mode Installation

A Silent Mode installation is recommended when integrating Teledyne DALSA products into your software
installation. The silent installation mode allows the device driver installation to proceed without the need for
mouse clicks or other input from a user.

Preparing a Silent Mode Installation requires two steps:

e Prepare the response file, which emulates a user.

e Invoke the device driver installer with command options to use the prepared response file.

Creating a Response File

Create the installer response file by performing a device driver installation with a command line switch "-r". The
response file is automatically named setup.iss and is saved in the \windows folder. If a specific directory is
desired, the switch —f1 is used.

As an example, to save a response file in the same directory as the installation executable of the Xtium2-XGV,
the command line would be:

Xtium2-XGV_1.00.00.0000 -r —f1”.\setup.iss”
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Running a Silent Mode Installation

A device driver silent installation, whether done alone or within a larger software installation requires the device
driver executable and the generated response file setup.iss.

Execute the device driver installer with the following command line:

Xtium2-XGV_1.00.00.0000 -s -fl1".\setup.iss"

Where the —s switch specifies the silent mode and the —f1 switch specifies the location of the response file. In this
example, the switch —f1".\setup.iss" specifies that the setup. iss file be in the same folder as the device driver
installer.

On 11, the Windows Security dialog box will appear unless one has already notified Windows to ‘Always trust
software from “Teledyne DALSA Inc.” during a previous installation of a driver.

Silent Mode Uninstall

Similar to a silent installation, a response file must be prepared first as follows.

Creating a Response File

The installer response file is created by performing a device driver un-installation with a command line switch "-r".
The response file is automatically named setup_uninstall.iss which is saved in the \windows folder. If a
specific directory is desired, the switch “—f1” is used.

As an example, to save a response file in the same directory as the installation executable of the Xtium2-XGV,
the command line would be:

Xtium2-XGV_1.00.00.0000 —-r —f1”.\setup uninstall.iss”

Running a Silent Mode Uninstall

Similar to the device driver silent mode installation, the un-installation requires the device driver executable and
the generated response file setup.iss.

Execute the device driver installer with the following command line:
Xtium2-XGV_1.00.00.0000 -s -fl".\setup uninstall.iss"
Where the —s switch specifies the silent mode and the —f1 switch specifies the location of the response file. In this

example, the switch —f1".\setup_uninstall.iss" specifies that the setup_uninstall.iss file be in the same
folder as the device driver installer.
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Silent Mode Installation Return Code

A silent mode installation creates a file “corinstall.ini” in the Windows directory. A section called [SetupResult]
contains the ‘status’ of the installation. A value of 1 indicates that the installation has started and a value of 2
indicates that the installation has terminated.

A silent mode installation also creates a log file “setup.log” which by default is created in the same directory and
with the same name (except for the extension) as the response file. The /f2 option enables you to specify an
alternative log file location and file name, as in Setup.exe /s /f2"C:\Setup.log".

The “setup.log” file contains three sections. The first section, [InstallShield Silent], identifies the version of
InstallShield used in the silent installation. It also identifies the file as a log file. The second section, [Application],
identifies the installed application name, version, and the company name. The third section, [ResponseResult],
contains the ‘ResultCode’ indicating whether the silent installation succeeded. A value of 0 means the installation
was successful.

Installation Setup with CorAppLauncher.exe

The installation setup can be run with the CorAppLauncher.exe tool provided with the driver.

¢ Install the board driver and get CorAppLauncher.exe from the \bin directory of the installation.
¢ When running the installation, CorAppLauncher.exe will return only when the installation is finished.
o When run from within a batch file, obtain the installation exit code from the ERRORLEVEL value.

e The arguments to CorAppLauncher.exe are
-I: Launch application
-f: Application to launch. Specify a fully qualified path.

As an example:

e  CorAppLauncher - —f’c:\driver_install\Xtium2-XGV_1.00.00.0000.exe”
o IF %ERRORLEVEL% NEQ 0 goto launch error

Note: There is a 32-bit and 64-bit version of CorAppLauncher.exe. When installing the driver, only the version
related to the OS is installed. However, the 32-bit version is usable on either 32-bit or 64-bit Windows.
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Custom Driver Installation using install.ini

Customize the driver installation by parameters defined in the file “install.ini”.
By using this file, the user can:

e Select the user default configuration.

e Select different configurations for systems with multiple boards.

Creating the install.ini File
¢ Install the driver in the target computer. All Xtium2-XGV boards required in the system must be installed.

e Configure each board’s acquisition firmware using the Teledyne DALSA Device Manager tool (see Device
Manager — Board Viewer).

e When each board setup is complete, using the Teledyne DALSA Device Manager tool, click on the Save
Config File button. This will create the “install.ini” file.

Eile Tools Help

Device Update Ma

Start Update(| Save Config file | )Load Canfig File | [~ Same Firmware For &l Devices [ Use Device Infarmation Factory Defaults

Figure 33: Create an install.ini File

Run the Installation using install.ini

Copy the install.ini file into the same directory as the setup installation file. Run the setup installation as normal.
The installation will automatically check for an install.ini file and if found, use the configuration defined in it.
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Contact Information

Sales Information

Visit our web site:

Email:

Canadian Sales

https://www.teledynevisionsolutions.com/

info@teledynevisionsolutions.com

Teledyne DALSA — Head office
605 McMurray Road
Waterloo, Ontario N2V 2E9

Canada
Tel: +1 519-886-6000
Fax: +1 519-886-8023

USA Sales

Teledyne DALSA — Billerica office
700 Technology Park Drive
Billerica, MA 01821

USA
Tel: +1 978-670-2000
Fax: +1 978-670-2010

sales.americas@teledynedalsa.com

Asia Pacific Sales

Teledyne DALSA Asia Pacific
lkebukuro East 6F

3-4-3 Higashi Ikebukuro, Toshima-ku
Tokyo, 170-0013

Japan

Tel: +81 3-5960-6353

Fax: +81 3-5960-6354

sales.asia@teledynedalsa.com

Canadian Sales

Teledyne DALSA — Montreal office
880 Rue McCaffrey

Saint-Laurent, Quebec H4T 2C7
Canada
Tel:
Fax:

+1 514-333-1301
+1 514-333-1388

European Sales

Teledyne DALSA GMBH
Lise-Meitner-Str. 7

82152 Krailling (Munich)
Germany

Tel: +49 89-89545730
Fax: +49 89-895457346

sales.europe @teledynedalsa.com

Asia Pacific Sales

Teledyne DALSA Asia Pacific

Room 904, Block C, Poly West Bund Center
275 Rui Ping Road

Shanghai 200032

China

Tel: +86 21-60131571

sales.asia@teledynedalsa.com

Technical support

Submit any support question or request via our web site.

Technical support form via our
web page:

Support requests for imaging
product installations,

Support requests for imaging

applications

https://www.teledynevisionsolutions.com/support/support-center/

Camera/sensor support
information

Product literature and driver
updates
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