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Chapter 1

About this Guide

This chapter describes the purpose and scope of this guide, and provides a list of complementary guides.
The following topics are covered in this chapter:

e “What this Guide Provides” on page 2

* “Documented Product Versions” on page 2
* “Start Streaming Video” on page 3

* “Related Documents” on page 4

 “Further Reading” on page 4
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What this Guide Provides

This guide provides you with all of the information you need to connect the iPORT™ NTx-GigE to your
sensor and related electronics to create a camera or other imaging device. In this guide you will find a
product overview, connector details, and mechanical drawings, along with instructions for installing the
Pleora eBUS™ SDK, connecting the device, and performing general configuration tasks to properly

display video.

The last chapter of this guide provides Technical Support contact information for Pleora Technologies.

Documented Product Versions

This guide covers the following product versions. The features and functionality documented in this

guide may vary if you are using an earlier or later version of the product.

Table 1: Documented Product Versions

Product Version documented in this guide...

iPORT NTx-GigE External Frame Grabber 131

eBUS SDK and eBUS Player 6.0
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Start Streaming Video

If you want to quickly start streaming video, you can jump to:

 “Confirming Image Streaming” on page 80

+ “Configuring the Image Settings” on page 83

@ =BUS Player - = ”
File Tools Help
Connection Display
Select [ Connect | Disconnect
1P address 169.254.159.147

MAC address 00:11:1c:02:01:0c

GUID N/A

Vendor Pleora Technologies Inc.

Model iPORT-NTxGigE-PT01-PBIIFO1-128
Name

Acquisition Control
Source
Mode Continuous ~

» _
Play Stop

Parameters and Controls

Communication control

Device control Stream: 323 images 323.43FPS  794.87 Mbps  Display: 30 FPS
Error count: 0 Last error: NiA
Warnings: NJa

Image stream control

Example image. When the test pattern is enabled for the NTx-GigE, a stream of moving lines will appear
(often black, gray, and white) instead of video from your camera.
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Related Documents

The iPORT NTx-GigE Embedded Video Interface User Guide is complemented by the following Pleora

Technologies documents, which are available on the Pleora Technologies Support Center
(supportcenter.pleora.com):
o eBUS Player Quick Start Guide and eBUS Player User Guide, available for Windows, Linux, and
macOS
» ¢BUS SDK API Quick Start Guides, available for C++, .NET, Linux, and macOS
 iPORT Advanced Features User Guide
o Configuring Your Computer and Network Adapters for Best Performance knowledge base article

o Introduction: Establishing a Serial Bridge knowledge base article
* vDisplay HDI-Pro External Frame Grabber User Guide
You can also consult the eBUS SDK API Help Files, which are installed on your computer during the

installation of the eBUS SDK. You can access this documentation from the Windows Start menu under

eBUS SDK.

Further Reading

Although not required in order to successfully use the NTx-GigE, you can find details about industry-

related standards and naming conventions in the following documents:

* GigE Vision Standard, version 2.0 available from the Automated Imaging Association (AIA) at

www.visiononline.org

o GenlCam Standard Features Naming Convention available from the European Machine Vision
Association (EMVA) at www.emva.org.

o Pixel Format Naming Convention, available from the EMVA at www.emva.org.
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Chapter 2

About the iPORT NTx-Gigk Embedded Video Interface

This chapter describes the NTx-GigE, including the models and key features.
The following topics are covered in this chapter:

 “About the NTx-GigE Embedded Video Interface” on page 6
e “Models” on page 7
 “Feature Set” on page 9

+ “Key GenlCam Features” on page 10
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About the NTx-GigE Embedded Video Interface

Pleora’s iPORT™ NTx-GigE Embedded Video Interface hardware helps manufacturers shorten time-to-
market, reduce risk, and lower costs by providing a straightforward way to integrate GigE Vision 2.0 video

connectivity into cameras, x-ray detector panels, and imaging systems.

The NTx-GigE Embedded Video Interface interacts seamlessly with Pleora’s other products in networked
or point-to-point digital video systems. It complies with the GigE Vision® 2.0 and GenICam™ standards,

ensuring interoperability in a multi-vendor environment.

The ultra-compact NTx-GigE is easily embedded into small-body cameras, flat-panel x-ray detectors, and
imaging systems. Power over Ethernet (PoE) and external power options provide design flexibility, while
lowering component and operating costs. The product supports the IEEE 1588 Precision Time Protocol
to synchronize image capture functions and other system elements, enabling the exact triggering of image

acquisition.

Figure 1: NTx-GigE Block Diagram
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Models

(g

The NTx-GigE is available in several models and is equipped with the parts listed in the following table.

Before assembly, ensure that all components are included in the selected package.

~ This guide uses the following terms:

* Standard model, which refers to the NTx-GigE.

* Industrial model, which refers to the NTx-GigE-IND.

Table 1: Models

Order code
900-6003

Model
iPORT NTx-GigE OEM Board Set
Device Model Name: iPORT-NTx-GigE-PT01-PB3IP01-128xG

Quantity

NTx-Gige OEM board set

Order code
900-6004

Model
iPORT NTx-GigkE OEM Kit
Device Model Name: iPORT-NTx-GigE-PT01-PB3IP01-128xG

Quantity

NTx-Gig OEM board set

GPIO board

Unsoldered 12-pin circular connector

Flat flex cable

[l = BTSN N

Order code
900-6005

Model
iPORT NTx-GigE Development Kit

Quantity

NTx-Gigk OEM board set (900-6003)

GPIO board with soldered 12-pin circular connector

NTx-Mini adapter board

Flat flex cables

Prober board

Gigabit Ethernet desktop network interface card (NIC)

PoE power injector

Ethernet cables

Pleora eBUS SDK, provided on USB stick (includes eBUS Player sample
application)

N N N I
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Table 1: NTx-GigE Models (Continued)

Order code
900-6006

Model
iPORT NTx-GigE-IND OEM Board Set. Industrial-use board set.
Device Model Name: iPORT-NTx-GigE-PT01-PB3IP21-128xG

Quantity

NTx-GigE-IND OEM board set

Order code
900-6007

Model
iPORT NTx-GigE-IND OEM Kit
Device Model Name: iPORT-NTx-GigE-PT01-PB3IP21-128xG

Quantity

NTx-GigE-IND OEM board set

GPIO board

Unsoldered 12-pin circular connector

Flat flex cable

N N N B =N

Order code
900-6008

Model
iPORT NTx-GigE-IND Development Kit

Quantity

NTx-GigE-IND OEM board set (900-6006)

GPIO board with soldered 12-pin circular connector

NTx-Mini adapter board

Flat flex cables

Prober board

Gigabit Ethernet desktop NIC

PoE power injector

Ethernet cables

Pleora eBUS SDK, provided on USB stick (includes eBUS Player sample
application)

RN R R R AR~
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Feature Set

User circuitry interface | 100-pin Samtec connector:
LSHM-150-04.0-L-DV-A-N-TR

Frame Grabber

Number of channels | 1

Scan modes

Area Scan (Progressive) and Line

External interface * 12-pin Hirose connector: Scan

HR10A-10R-12PB(71)

Pixel depth (bits) 8,10, 12, 14, 16, 24, and 32
e 20-pin FCI connector:

62674-201121ALF
RJ-45

Minimum: 10 MHz
Maximum: 120 MHz

Pixel clock

GigE interface

Taps per data 1,2,and 4

Gige PHY channel

Marvell 88E1510

FPGA Altera Cyclone V

Image width (pixels) Minimum: 4 and 8**

Image buffer 120 MB 16-hit wide DDR3 Default: 640
Total image size should be smaller than Maximum: 16,376
Increment: 4 and 8**
(120 MB-32 k)
- - Image height Minimum: 1
Persistent memory 128 Mb serial flash (pixels) Default: 480
Clock generator Included Maximum: 16,383
Increment: 1

Inputs/Outputs on User Circuitry Interface
Windowing/region Yes
Video input* 2.5V,3.0V,0r3.3VLVITL/LVCMOS of interest
GPIO inputs* 4x2.5V,3.0V,0r3.3VLVTTL/LVCMOS Tap reconstruction Interleaved only
GPIO outputs 4x2.5VLVITL/LVCMOS ** Image width minimum and increment are 8 pixels when

ChunkModeActive = True.

Characteristics

Serial (Bulk) inputs* 3x2.5V,3.0V,0r3.3.VLVTTL/LVCMOS

Serial (Bulk) outputs 3x2.5VLVTTL/LVCMOS
C trol 4 x2.5VLVTTL/LVCMOS Operating " 07Cto70%C
amera contro X 2.
temperature***
outputs peral * -40°Cto85°C (industrial
models only)
* See Table 8 on page 25.
Storage -40°Cto 85°C
GPIO on 12-Pin Circular Connector temperature
GPIO inputs 4, routed to user circuitry interface Power supply ¢ PoE Powered: IEEE 802.3af,
— up to 7 Watts
GPIO outputs 3, routed to user circuitry interface
* External Powered: 4.8 to 16
UART input Routed to user circuitry interface Volts nominal
UART output Routed to user circuitry interface Power consumption Less than 2 Watts when streaming
at 1 Gbps

***The product is specified for operation within the stated
ambient and case temperature range of its components.

About the iPORT NTx-GigE Embedded Video Interface 9



Key GenlCam Features

The NTx-GigE supports the seven features mandated by the GigE Vision standard, along with many
additional features. The following tables list these mandatory features along with some of the key
GenlCam features. The full list of features can be seen in the Device Control dialog box of Pleora’s eBUS
Player application

Table 2: Key GenlCam Features

Feature Description

Width Specifies the width of the image (in pixels).

Height Specifies the height of the image (in pixels).

OffsetX Specifies the horizontal image offset (in pixels).

OffsetY Specifies the vertical image offset (in pixels).

PixelFormat Specifies the format of the pixel provided by the device. Available pixel formats
are:

* Monochrome pixel formats, 8 to 16 bits
* Bayer pixel formats, 8 to 16 bits
* RGB, 8 hits

* BGR, 8 hits

e YUV411_8 UYYVYY

o YUV422_8_UYVY

o YUV8_UYV

* YCbCrd22_8_ChYCrY

e YCbCr709_411_8 CbYYCrYY

e YCbCr709_422_8_CbYCrY

* YCbCr601_422_8

¢ Truesense Sparse Color Filter Pattern, 8 to 14 bits (SCFIWGWRS,
SCFIWGWR10, SCFAIWGWR12, and SCFIWGWR14)

Note: Early versions of the product will show the Truesense pixel formats as
SCFWGWRS8, SCFWGWR10, SCFWGWR12, and SCFWGR14.

DeviceScanType Specifies the sensor scan type, such as Area Scan or Line Scan.

SensorDigitizationTaps Specifies the number of digitized samples output simultaneously by the
camera, 1, 2, or 4 taps.

PixelBusTimeSlotsCount Specifies the number of pixel clocks required to transfer pixel data on the pixel
bus. This feature is available for the following pixel formats:

e YUV422_8_UYVY

* YCbCr422_8_CbYCrY

* YCbCr709_422_8 CbYCrY
* YCbCr601_422_8

10 iPORT NTx-GigkE Embedded Video Interface User Guide



Chapter 3

NTx-GigE External Connections

This chapter describes the NTx-GigE connections, including connector details and pinout information.

When the NTx-GigE is powered, you can observe the status LEDs.
The following topics are covered in this chapter:

+ “Connector Locations” on page 12

* “Mounting the Power, GPIO, and Serial Connector to an Enclosure Backplate” on page 13

» “Power, GPIO, and Serial Connections” on page 15

* “Mapping the 12-Pin and 20-Pin Connectors to the 100-Pin User Circuitry Connector” on page 20
* “100-Pin User Circuitry Connector Pinouts” on page 21

» “Powering the NTx-GigE” on page 26

» “Power Consumption” on page 28

+ “Status LEDs” on page 29

NTx-GigE External Connections 11



Connector Locations

The following images and table describe the NTx-GigE connectors.

GigE PHY Board

Table 3: Connectors

FPGA Board GPIO Board

ID
)9

Location

GigE PHY
board

Type
20-pin external
interface

Description

Connects tothe GPIO board with a 20-pin FFC cable, providing
power and external signals. You can connect a 20-pin FFC
cable to the GPIO board or to your own board (for example, if
you need optoisolated GPIOs).

J1

GigE PHY
board

RJ-45 Ethernet
connector

Interfaces the NTx-GigE to Ethernet networks, as specified in
IEEE 802.3.

The Ethernet interface can operate at 100 or 1000 Mbps,
and supports Internet Protocol Version 4 (IPv4).

If PoE is enabled, power is supplied to the camera. For more
information, see “PoE Powered” on page 26.

J2
(not shown)

GigE PHY
board

60-pin connector

Allows communication between the FPGA board and the GigE
PHY board. In the photograph above, the connector is located
on the reverse side of the board.

1

FPGA board

100-pin user
circuitry interface

Interfaces directly to the camera head or other external
device.

The connector is hermaphroditic, meaning the same part is
used as the header and receptacle.

J3
(not shown)

FPGA board

60-pin connector

Allows communication between the FPGA board and the GigE
PHY board. In the photograph above, the connector is located
on the reverse side of the board.

J3

GPIO board

GND pad

Prevents EMI when the NTx-GigE is used with an isolated
enclosure box. For more information, see Table 4 on page 16.

12
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Table 3: Connectors (Continued)

ID Location Type Description

J2 GPIO board 20-pin FFC Connects to the GigE PHY board with a 20-pin FFC cable.
connector

Ja GPIO board 12-pin circular Provides power and external signals, such as serial
connector communication and GPIO, to the NTx-GigE.

Receives 4.7 Vto 16 V of unfiltered DC input.

For detailed information, see “Powering the NTx-GigE” on
page 26.

Mounting the Power, GPIO, and Serial Connector to an
Enclosure Backplate

The NTx-GigE is optionally available with a removable 12-pin power, GPIO, and serial circular
connector and the corresponding GPIO board, which are suitable for mounting to a client-sourced

enclosure.

GPIO board

12-pin connector

To mount the power, GPIO, and serial connector to an enclosure backplate

1. Insert the 12-pin connector through the external side of the backplate.
2. Secure with washer and hex nut.

3. Connect the GPIO board (12 holes) to the base pins of the 12-pin connector through the internal

side of the backplate.
Lock washer
12-pin circular connector Hex nut
nsertion | GPIO board
—_—

Pins (soldered to GPIO board)

— 20-pin FFC cable

Backplate of client-sourced enclosure — — Enclosure interior

NTx-GigE External Connections 13



4. Assemble the 12-pin power, GPIO, and serial circular connector to the GPIO board by lining up
the pins with the GPIO board.

When oriented correctly, the tab on the 12-pin connector is aligned with the small white dot on the GPIO
U board, as shown in the following figure. Please disregard the white numbering on the back of the GPIO
board, as the pin numbers are labeled incorrectly. The illustration below provides the correct pin numbers.

5. Solder the pins of the connector to the GPIO board for a secure connection.

Tab

12-pin male

connector\

GPIO board and 12-pin
male connector (assembled)

12-pin connector with

male pins GPIO board (front) GPIO board (back)

Line up tab between
the two bottom pins

Tab location

When lined up properly, pin 9 and pin 1
on the 12-pin connector are inserted
through the bottom two pinholes
inserted through the

bottom two pinholes.

GPIO board and 12-pin
male connector (assembled)

14
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Power, GPIO, and Serial Connections

This section describes the power, GPIO, and serial connections for the NTx-GigE.

GPIO Pinouts

The four GPIO inputs, three GPIO outputs, and two serial communication pins on the 12-pin and
20-pin connectors are routed to the 100-pin user circuitry connector. The inputs and outputs can be
connected to user logic, such as level translators or optocouplers, and then routed to the NTx-GigE GPIO

signals.

7 If you plan to place optocouplers on the camera head, maximal isolation is determined by the design of the
l'-_'i’ GPIO traces on the NTx-GigE. The NTx-GigE uses 0.5 mm pitch connectors, resulting in 0.2 mm. creepage/
clearance for GPIOs. This corresponds to a 63 V isolation grade for Pollution Degree 1 (Pollution Degree 1:
No pollution or only dry, non-conductive pollution occurs. The pollution has no influence.). To have a higher
HV isolation grade, for example 500 V, you should develop your own board for power and GPIO, that you
can place the optocouplers on.

Serial Pinouts
The BULK_RX, BULK_TX, and BULK_CLK signals are routed to the NTx-GigE 100-pin user circuitry

connector. The signals can be connected to user logic, such as a level translator, and then routed to the
NTx-GigE UART TX/RX pins, USRT TX/RX/CLK pins, 12C SDA/SCL pins, or SPI MOSI/MISO/
SCLK/SS pins.

R For detailed information about the pinouts, see “100-Pin User Circuitry Connector Pinouts” on page 21. For
l'-_'i’ information about the UART, USRT, 12C (Inter-Integrated Circuit), and Serial Peripheral Interface (SPI)
interfaces, see “Bulk Interfaces” on page 39.

The UART TX and RX signals are connected to the 12-pin circular connector through a ferrite bead, part
number BLA2ABD121SN4D (120 Ohms @ 100 MHz) and an 11 Ohm serial resistor. There is no logic
circuit because GPIO logic must be designed on your board. These signals are protected by an ESD
suppressor, part number EZ]-Z0V420WA (+/-30 V, protection up to Level 4 ESD). The operational
voltage level on these signals is between -30 V and +30 V. As part of your design, you can define the

direction and function for these pins.

Power Pinouts

The power pins are used when you want to use external power for the NTx-GigE instead of PoE. The
NTx-GigE supports 4.7 to 16 V input. The customer circuitry along with the NTx-GigE can draw a

maximum of 1.5 A.

The NTx-GigE requires <2.3 W of external power.

NTx-GigE External Connections 15



Design includes reverse voltage protection, surge protection, and triple-filtering scheme on power pins,

which meets class-B EMC certification without a ferrite bead on the power cable.

P

» For more information about the NTx-GigE power requirements, see “Powering the NTx-GigE” on page 26.

Power, GPIO, and Serial Pinouts: 12-Pin Connector on GPIO Board

The power, GPIO, and serial pinout descriptions for the NTx-GigE are listed in the following table. For

the connector location, see “Connector Locations” on page 12.

7 For the mapping of pins on the 12-pin circular connector and the 100-pin user circuitry connector, see
=1 “Mapping the 12-Pin and 20-Pin Connectors to the 100-Pin User Circuitry Connector” on page 20.

Figure 2: 12-Pin Male Circular Connector

|
Tab location

Table 4: 12-Pin Circular Connector Pinouts

Pin Name Type Notes
1 RET Power Power ground
return

2 VIN Power input | Protected by 600 W @ 1.0 ms PP Zener TVS, +/- 16 kV per HBM;
receives 4.7 Vto 16 V unfiltered DC input.
Reverse voltage protection circuit up to-30 VDC.

3 GPIO_CONN_IN3 GPIO input Protected by ESD suppressors to IEC61000-4-2, Level 4 (+/-8 kV
contact, +/-15 kV air discharge). EMI filtered by ferrite bead array
BLA2ABD121SN4D (120 Ohm @ 100 MHz).

4 GPIO_CONN_OUT2 GPIO output | ESD/EMI information is the same as pin 3

5 GND Ground Signal ground. Ferrite bead 0.2 A, 600 Ohm @ 100 MHz to DGND
of GigE PHY board.

6 GPIO_CONN_IN2 GPIO input ESD/EMI information is the same as pin 3

7 GPIO_CONN_OUT1 GPIOoutput | ESD/EMI information is the same as pin 3

8 GPIO_CONN_IN1 GPIO input ESD/EMI information is the same as pin 3

9 GPIO_CONN_OUTO GPIO output | ESD/EMI information is the same as pin 3

16
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Table 4: 12-Pin Circular Connector Pinouts (Continued)

Pin Name Type Notes
10 GPIO_CONN_INO GPIO input ESD/EMI information is the same as pin 3
11 UART_CONN_TX Output ESD/EMI information is the same as pin 3. Also requires an 11

Ohm serial resistor.

12 UART_CONN_RX Input ESD/EMI information is the same as pin 3. Also requires an 11
Ohm serial resistor.

Shell GND_CHASSIS Ground Forthe purpose of EMI prevention, provide good electrical contact
between the connector shell and the enclosure box. If you use an
isolated enclosure box, connect it by wire to the GND pad (J3 on

the GPIO board). See table note 1.

Table Note:

1. Ifyou use an isolated enclosure box, it is recommended that you wire the shell of this connector to

the ground on the GPIO board.

GPIO Board

Power, GPIO, and Serial Pinouts: 20-Pin Connector on Gigk PHY Board

The power, GPIO, and serial pinout descriptions are listed in the following table. For the connector

location, see “Connector Locations” on page 12.

Table 5: 20-Pin Connector Pinouts

Pin Name Type See table note...
1 RET Power ground 1

2 RET Power ground 1

3 RET Power ground 1

4 VIN/PWR Power input 1,2,34,5
5 VIN/PWR Power input 1,2,34,5
6 VIN/PWR Power input 1,2,34,5
7 GND/EMI_GND Signal ground 10

8 GPIO_CONN_INO GPIO input 6,7,89

9 GPIO_CONN_OUTO GPIO output 6,7,89
10 GPIO_CONN_IN1 GPIO input 6,7,89

NTx-GigE External Connections 17



Table 5: 20-Pin Connector Pinouts (Continued)

Pin Name Type See table note...
11 GPIO_CONN_OUT1 GPIO output 6,7,89
12 GPIO_CONN_IN2 GPIO input 6,7,89
13 GPIO_CONN_OUT2 GPIO output 6,7,89
14 GPIO_CONN_IN3 GPIO input 6,7,89
15 GPIO_CONN_OUT3 GPIO output 6,7,89
16 DBG_LEDO Status LED, cathode, OC 7,12,13
17 3.3V Status LED, anode 7,14
18 UART_CONN_TX Output 6,7,8911
19 UART_CONN_RX Input 6,7,8911
20 GND/EMI_GND Signal ground 10
Table Notes:
1. Maximum 0.5 A per pin, 1.5 A per 3 pins.
2. Protected by +/-30 VDC, 600 W @ 1.0 ms PP Zener TVS, +/- 16 kV per HBM.
3. Reverse voltage protected, up to -30 VDC.
4. You should not use 9-10 V power together with PoE. If you do, it will not damage the NTx-GigE,

o

but the camera can be stacked in continuous reset mode when the power supply switches between
PoE and the wall power supply.

Triple filtering scheme is used to filter EMI and conduct emissions, to pass EMC class-B.

6. Protected by +/-30 VDC (+/-42 V clamping voltage) ESD suppressors to IEC61000-4-2, Level 4

7.
8.
9.

10.

(+/-8 kV contact, +/-15 kV air discharge).
EMI filtered by 120 Ohm @ 100 MHz, 0.2 A ferrite bead.
Passes to 100-pin camera head connector through interboard connectors.

Direction and logic of this pin is user defined by the circuitry on the camera.

Ferrite bead 0.2A, 600 Ohm @ 100 MHz to the GND of the GigE PHY board.

11.11-Ohm serial resistor.

12.

13.

14.

Logical "0" (pulled-down) means that the backup load is used; logical "1" (3.3 V) means that the
main load is used.

For information about the status LED, see the description of the Power/Firmware LED in “Status
LEDs” on page 29.

Not protected by a fuse; cannot be used as a power output.
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GPIO Routing
The following image demonstrates the NTx-GigE GPIO routing.

Your board is responsible for making the following connections:

+ Connecting UART_CONN_TX and UART_CONN_RX to BULK_TX# and BULK_RXz.
 Connecting GPIO_CONN_OUT][2:0] to FPGA_GPIO_OUT][2:0].
* Connecting GPIO_CONN_IN[3:0] to FPGA_GPIO_IN([3:0].

*Adapter/

PHY Board | FPGA Board | Customer Board

| GPIO_CONN_OUT[2:0] [ I A

I GPIO_CONN_IN[3:0] \ |

' |
| UART_CONN_RX |

| UART_CONN_TX | |

! S | | [ GPIODrivers/ |

] Buffers/Level |

= S I Translators

GPIO_CONN_IN[3:0] | £ . 2 | I

GPIO_CONN_OUT[20]| 5 FPGA_GPIO_IN[3:0], 2.5V £ |
: -+ 3 FPGA_GPIO_OUT[2:0], 2.5V ; |

12-Pin @ g

Circular UART_CONN_RX g 2 | |

Connector UART_CONN_TX o BULK_RXn, 2.5V |
= BULK_TXn, 2.5V |

& I

IS - _ .

v V Optional Customer

Circuitry

I
FPGA |
I
I

*An example of an adapter board is the NTx-Mini adapter board. If you are using the NTx-Mini adapter

board, keep in mind the following notes:
o UART_CONN_TX and UART_CONN_RX are not connected to BULK_RX# and
BULK_TX#, and cannot be used.
¢ For the BULK_RX# and BULK_TX# signals, 7 can be 0, 1, or 2.
* GPIO_CONN_IN[3:0] is connected to FPGA_GPIO_IN[3:0] through 33 Ohm resistors.
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Mapping the 12-Pin and 20-Pin Connectors to the 100-Pin
User Circuitry Connector

This section describes how the pins of the 12-pin circular connector on the GPIO board and the 20-pin
connector on the NTx-GigE GigE PHY board are directly routed to the 100-pin user circuitry connector
on the FPGA board. The use for each pin listed below is a suggestion, as you can choose to use the pin

for other functions.

Table 6: 12-Pin Circular Connector to 100-Pin User Circuitry Connector Mapping

Pin on the 12-pin Pin on the 20-pin Pin on the 100-pin user
circular connector — connector — circuitry connector —
GPIO board GigE PHY board FPGA board
GPIO_CONN_IN3 3 14 17
GPIO_CONN_OUT2 4 13 16
GPIO_CONN_IN2 6 12 15
GPIO_CONN_OUT1 7 11 14
GPIO_CONN_IN1 8 10 13
GPIO_CONN_OUTO 9 9 12
GPIO_CONN_INO 10 8 11
UART_CONN_TX 11 18 20
UART_CONN_RX 12 19 19

All of the signals in the table above are connected with the 12-pin circular connector through a ferrite
bead array, part number BLA2ABD121SN4D (120 R@100 MHz). UART pins also have serial 11 Ohm
resistors. There is no logic circuit because the GPIO logic must be designed on your board. These signals
are protected by an ESD suppressor EZ]-Z0V420WA (+/-30 V, protection up to Level 4 ESD). The
operational voltage level on these signals is between -30 V and +30 V. As part of your design, you can

define the direction and function for these pins.

12-Pin Circular Connector Mate

The mating connector for the 12-pin circular connector is a Hirose 12-pin connector, part number

HRI10A-10P-12S(73).
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100-Pin User Circuitry Connector Pinouts

The following table provides the pinouts for the 100-pin user circuitry connector.

Pin 99

Pin 100

Pin 2

R For a mapping of PLC signals, see “PLC Programming Signals” on page 68. For the mapping of pins on the
=} 12-pin circular connector and the 100-pin user circuitry connector, see “Mapping the 12-Pin and 20-Pin
Connectors to the 100-Pin User Circuitry Connector” on page 20.

Table 7: 100-Pin User Circuitry Pinouts

Pin Name Type Description

1 VCC_5V_30V PWR OUT VIN. For more information, see “Powering the NTx-GigE” on page
26.

2 VCC_5V_30V PWR OUT VIN. For more information, see “Powering the NTx-GigE” on page
26.

3 RET RET (GND) | RET or GND. For more information, see “Powering the NTx-GigE”
on page 26.

4 RET RET (GND) | RET or GND. For more information, see “Powering the NTx-GigE”
on page 26.

5 +2.5V PWR OUT 2.5V output. Can supply up to 0.3 A.

6 +3.3V PWR OUT 3.3V output. Can supply up to 1.5 A.

7 +2.5V PWR OUT 2.5V output. Can supply up to 0.3 A.

8 +3.3V PWR OUT 3.3V output. Can supply up to 1.5 A.

9 N.C. N.C Not connected.

10 N.C. N.C Not connected.

11 GPIO_CONN_INO* IN To pin 10 of 12-pin circular connector. See table note 3.

12 GPIO_CONN_OUTO* ouT To pin 9 of 12-pin circular connector. See table note 3.

13 GPIO_CONN_IN1* IN To pin 8 of 12-pin circular connector. See table note 3.

14 GPIO_CONN_OUT1* ouT To pin 7 of 12-pin circular connector. See table note 3.

NTx-GigE External Connections
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Table 7: 100-Pin User Circuitry Pinouts (Continued)

Pin Name Type Description

15 GPIO_CONN_IN2* IN To pin 6 of 12-pin circular connector. See table note 3.

16 GPIO_CONN_OUT2* out To pin 4 of 12-pin circular connector. See table note 3.

17 GPIO_CONN_IN3* IN To pin 3 of 12-pin circular connector. See table note 3.

18 GPIO_CONN_OUT3* N.C. Reserved GPIO. See table note 3.

19 UART_CONN_RX* IN To pin 12 of 12-pin circular connector. See table note 3.

20 UART_CONN_TX* outT To pin 11 of 12-pin circular connector. See table note 3.

21 GND GND

22 GND GND

23 PWR_ON_RSTN INOUT, OC Power on Reset. See table note 1.

24 BULK_TXO* ouT Bulk interface O UART and USRT output or Master Out Slave In
(MOSI) SPI output.

25 N.C. N.C. Not connected.

26 BULK_RXO* IN Bulk interface O UART and USRT input or Master In Slave Out
(MISO) SPI input. See table note 3. See warning in table note 4.

27 FPGA_GPIO_INO* IN Connected to the Programmable Logic Controller (PLC). See table
note 3. See warning in table note 4.

28 BULK_CLKO* ouT Bulk interface O USRT output clock or SPI serial clock (SCLK).

29 FPGA_GPIO_IN1* IN Connected to the PLC. See table note 3. See warning in table
note 4.

30 BULK_TX1* ouT Bulk interface 1 UART and USRT output or 12C serial data line
(SDA).

31 FPGA_GPIO_IN2* IN Connected to the PLC. See table note 3. See warning in table
note 4.

32 BULK_RX1* IN Bulk interface 1 UART and USRT input. See warning in table note
4,

33 FPGA_GPIO_IN3* IN Connected to the PLC. See table note 3. See warning in table
note 4.

34 BULK_CLK1* ouT Bulk interface 1 USRT output clock or 12C serial clock line (SCL).

35 FPGA_GPIO_OUTO* ouT Connected to the PLC.

36 BULK_TX2* outT Bulk interface 2 UART and USRT output.

37 FPGA_GPIO_OUT1* ouT Connected to the PLC.

38 BULK_RX2* IN Bulk interface 2 UART and USRT input. See table note 3. See
warning in table note 4.

39 FPGA_GPIO_OUT2* ouT Connected to the PLC.

40 BULK_CLK2* ouT Bulk interface 2 USRT clock or SPI slave select (SS).
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Table 7: 100-Pin User Circuitry Pinouts (Continued)

Pin Name Type Description
41 FPGA_GPIO_OUT3* N.C Reserved GPIO.
42 GND GND
43 FPGA_SEL* INOUT Selection of FPGA load. See table note 2.
OC/N.C. This signal has been added to ensure consistency with earlier
Pleora products, such as the iPORT NTx-Mini Embedded Video
Interface. For newer products, leave it N.C.
44 PBO_CLK* IN Pixel bus clock. See warning in table note 4.
45 GND GND
46 PBO_CLK_IN* IN For future use. Connect to ground.
47 PBO_DATAO* IN Pixel bus data 0. See table note 3. See warning in table note 4.
48 GND GND
49 PBO_DATA1* IN Pixel bus data 1. See table note 3. See warning in table note 4.
50 PBO_DATA8* IN Pixel bus data 8. See table note 3. See warning in table note 4.
51 PBO_GND* GND
52 PBO_DATA9* IN Pixel bus data 9. See table note 3. See warning in table note 4.
53 PBO_DATA2* IN Pixel bus data 2. See table note 3. See warning in table note 4.
54 GND GND
55 PBO_DATA3* IN Pixel bus data 3. See table note 3. See warning in table note 4.
56 PBO_DATA10* IN Pixel bus data 10. See table note 3. See warning in table note 4.
57 GND GND
58 PBO_DATA11* IN Pixel bus data 11. See table note 3. See warning in table note 4.
59 PBO_DATA4* IN Pixel bus data 4. See table note 3. See warning in table note 4.
60 GND GND
61 PBO_DATA5* IN Pixel bus data 5. See table note 3. See warning in table note 4.
62 PBO_DATA12* IN Pixel bus data 12. See table note 3. See warningin table note 4.
63 PBO_CTRL_OUTO* ouT Connected to the PLC.
64 PBO_DATA13* IN Pixel bus data 13. See table note 3. See warning in table note 4.
65 PBO_DATAG* IN Pixel bus data 6. See table note 3. See warning in table note 4.
66 PBO_CTRL_OUT1* out Connected to the PLC.
67 PBO_DATA7* IN Pixel bus data 7. See table note 3. See warning in table note 4.
68 PBO_DATA14* IN Pixel bus data 14. See table note 3. See warning in table note 4.
69 GND GND
70 PBO_DATA15* IN Pixel bus data 15. See table note 3. See warning in table note 4.

NTx-GigE External Connections
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Table 7: 100-Pin User Circuitry Pinouts (Continued)

Pin Name Type Description

71 PBO_DATA16* IN Pixel bus data 16. See table note 3. See warning in table note 4.

72 GND GND

73 PBO_DATA17* IN Pixel bus data 17. See table note 3. See warning in table note 4.

74 PBO_DATA24* IN Pixel bus data 24. See table note 3. See warning in table note 4.

75 PBO_FVAL* IN Pixel bus frame valid.

76 PBO_DATA25* IN Pixel bus data 25. See table note 3. See warning in table note 4.

77 PBO_DATA18* IN Pixel bus data 18. See table note 3. See warning in table note 4.

78 PBO_DVAL* IN Pixel bus data valid.

79 PBO_DATA19* IN Pixel bus data 19. See table note 3. See warning in table note 4.

80 PBO_DATA26* IN Pixel bus data 26. See table note 3. See warning in table note 4.

81 GND GND

82 PBO_DATA27* IN Pixel bus data 27. See table note 3. See warning in table note 4.

83 PBO_DATA20* IN Pixel bus data 20. See table note 3. See warning in table note 4.

84 GND GND

85 PBO_DATA21* IN Pixel bus data 21. See table note 3. See warning in table note 4.

86 PBO_DATA28+* IN Pixel bus data 28. See table note 3. See warning in table note 4.

87 PBO_MVAL* IN Pixel bus chunk data valid.

88 PBO_DATA29* IN Pixel bus data 29. See table note 3. See warning in table note 4.

89 PBO_DATA22* IN Pixel bus data 22. See table note 3. See warning in table note 4.

90 PBO_LVAL* IN Pixel bus line valid.

91 PBO_DATA23* IN Pixel bus data 23. See table note 3. See warning in table note 4.

92 PBO_DATA30* IN Pixel bus data 30. See table note 3. See warning in table note 4.

93 GND GND

94 PBO_DATA31* IN Pixel bus data 31. See table note 3. See warning in table note 4.

95 PBO_CTRL_OUT2*/ out Connected to the PLC.

33.3 MHz The behavior of this pin is configurable using eBUS Player (or an

application created using the eBUS SDK) using the
PixelBusCameraControl2FunctionSelect GenlCam feature.
Set PixelBusCameraControl2FunctionSelect to either
PlcPbOCC2 (to use the pin for camera control) or
SingleEndedClock_33p3MHz (to use the pin as a single-ended
33.3 MHz clock). By default, this pin is used for camera control.

96 GND GND
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Table 7: 100-Pin User Circuitry Pinouts (Continued)
Pin Name Type Description
97 PBO_CTRL_OUT3*/ ouT Connected to the PLC.
GND

If pin 95 is used for camera control, this pin is also used for
camera control (PIcPbOCC3). If pin 95 is configured as a
33.3 MHz clock, this pin is GND.

98 N.C. N.C. Not connected.
929 GND GND
100 GND GND

* See Table 8 on page 25 for input/output levels.

Table

1.

Table

Notes:

PWR_ON_RSTN is a bidirectional open collector pin with a 10 KOhm resistor to 3.3 V on the
FPGA board. This signal is high when power on the NTx-GigE is at the appropriate levels. You can
do any of the following:

* Leave the pin set to N.C.

* Connect the signal to the power ready signal of the user circuitry.

* Use the signal to start the configuration of user devices, such as FPGAs or CPUs.
* Use the signal to initiate a reset of the FPGA.

FPGA_SEL selects the FPGA load to be used. When this pin is set to high (1), the main load is
used. When this pin is set to low (0), the backup load is used. The FPGA board provides a 1IKOhm
pull-up to 2.5 V and a DIP switch to GND (normally off). You can:

* Leave this pin set to N.C. (recommended).
* Monitor the load that is used.
* Apply the backup load by setting the DIP switch to GND or by using an open-collector signal.

If you do not use any of these pins, we recommend that you tie them to GND instead of leaving
them not connected.

. IMPORTANT: If your electronics output 3.0 V or 3.3V, place a 33 Ohm serial resistor between

the following inputs on the 100-pin user circuitry connector and your electronics to avoid damage
to the FPGA: PBO_DATA#, PBO_CLK, PBO_FVAL, PBO_LVAL, PBO_MVAL, PBO_DVAL,
BULK_RX#, and FPGA_GPIO_IN#.

8: Input/Output Levels on the User Circuitry Interface

Input/output level Rating

VOH

2 V minimum

VOL

0.4 V maximum

VIH

1.7 Vminimum

3.6 Vmaximum

VIL

0.7 V. maximum

-0.3 V. minimum
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Powering the NTx-GigE

The NTx-GigE can be powered through the 12-pin circular connector or using Power over Ethernet

(PoE). If both options are connected at the same time, the NTx-GigE is powered in the following way:

» IfVIN <9V and PoE is supplied, the NTx-GigE will be powered by PoE.

« IfVIN > 10V and PoE is supplied, the PoE will be off and the NTx-GigE will be powered by VIN
(10-16 V, 1.5 A maximum).
* Important: 9 V < VIN < 10 V is outside of the recommended voltage range and may cause

undetermined behavior.

Figure 3: Power Circuitry

Schottky diode, <490mV
1.5A max N
@ fiter 10V max 'M VCC_5_30V |
9.5V

S

O

\ £
Comparator L 4.0-16v | 3.3V 5
ON/OFF PoE ->3.3V ﬁ 5
-l

v Secondary | 2.5V | &

o

o

7W max
RJ45 » PoE 4%— power

Schottky diode, <490mV

PoE Powered

PoE supports 7 W maximum. The NTx-GigE uses a maximum of 2.5 W. As a result, 4.5 W at 12 V is
available for the camera head. The NTx-GigE uses isolated PoE circuitry.

Externally Powered
When external power is supplied to the NTx-GigE, the NTx-GigE and user circuitry are powered from

the 12-pin circular connector. Filtering, protection, and regulation circuitry can support up to 1.5 A and

16 V.

When using PoE, we recommend power of 4.7-9 V or 10-16 V.
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Power Input Signals

The following table lists the input power signals for the NTx-GigE.

Table 9: Power Input Signals from the 12-Pin Circular Connector
Name Volts (V) Notes

VIN 4.7-16V* Efficiency of the power circuitry (including drops on Schottky diodes) is flat in this

range.

Unfiltered DC power from an external power supply through the 12-pin circular
connector. Reverse voltage protected, up to-30 VDC.

The NTx-GigE generates all internal power rails from the VIN signal. A resident
common mode filter allows the input to be unfiltered, directly from a switching wall
plug power supply. Maximal current is 1.5 A, limited by filtering circuitry.

RET Ground Ground for VIN.

GND Ground 0 volts relative to the other voltages on the NTx-GigE.

Power Output Signals
The following table lists the output power signals for the NTx-GigE.

Table 10: Power Output Signals to the 100-Pin User Circuitry Connector

Name Volts (V) Current (A) Notes
VCC_5_30V | 4.2-16V* Up to 1.5A Filtered VIN from wall power supply or from PoE.
2.5V 2.5V+/-5% 0.35A 2.5 Vis generated by a switcher connected to 3.3 V.
2.5V is available for user circuitry.
Can supply up to 300 mA.
GND Ground N/A 0 volts relative to other voltages on the NTx-GigE.

*When used as an output, the VIN voltage will match the input PWR voltage, minus the drop on the Schottky diode
(maximum 0.49 V).

NTx-GigE External Connections
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Power Consumption

The following table outlines the power consumption of the NTx-GigE.

7 The following table lists typical values measured during characterization at room temperature, but are not
=} guaranteed.

Table 11: Power Consumption At Room Temperature

Power supply source Streaming rate Power (watts) Power current (mA)
External-powered @ 5V Idle 1.8 350

400 Mbps 1.9 375

950 Mbps 21 414
External-powered @ 12 V Idle 1.8 150

400 Mbps 1.9 160

950 Mbps 21 171
PoE@ 48V Idle 2.0 44

400 Mbps 21 46

950 Mbps 2.4 51
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Status LEDs

The status LEDs indicate the operating status of the NTx-GigE’s network connection and firmware. The

following figure and table describe the status LEDs.

Network Connection
Speed LED (J1)

Network Activity ~ Power/Firmware
LED (J1) Status LED (D1) ~ B =

Power/Firmware
Status LED (D1)

GPIO Board

GigE PHY Board
Table 12: Status LEDs

LED ID Description
Power/Firmware D1 Off. Power is not supplied.

Green. Power is supplied.

Yellow. The backup load is running.

Note: The LED on the GPIO board (D1) also shows this status.
Network Activity J1 Off. No Ethernet connection.

Green on. Ethernet link.

Green on blinking. Data is being transmitted or received.
Network Connection J1 Off. No connection, 10 Mbps connection, or 100 Mbps connection.
Speed Green on. 1 Gbps connection.
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Chapter 4

NTx-Mini Adapter Board Pinout Mapping

This section describes how the signals from the FPGA board are directly routed to the 60-pin FFC
connector on the NTx-Mini adapter board. This board is intended to help you evaluate the NTx-GigE
with an existing camera connected to an iPORT NTx-Mini Embedded Video Interface.

Table 13: 60-Pin FFC Connector to FPGA Board

Signal on FPGA board NTx-Mini 60-pin connector
Name Pin Name

1 Not connected (See table note 1)

2 Not connected
VIN 3 CAMERA_VIN
VIN 4 CAMERA_VIN
FPGA_SELO 5 FPGA_SELO
N.C (See table notes 2 and 3) 6 FPGA_SEL1
PWR_ON_RST 7 PWR_ON_RST#
GND 8 GND
PBO_DATAQ (See table note 2) 9 PIXEL_DATAO
PBO_DATA1 (See table note 2) 10 PIXEL_DATAL
PBO_DATA2 (See table note 2) 11 PIXEL_DATA2
PBO_DATA3 (See table note 2) 12 PIXEL_DATA3
PBO_DATA4 (See table note 2) 13 PIXEL_DATA4
PBO_DATAS (See table note 2) 14 PIXEL_DATAS
PBO_DATAG (See table note 2) 15 PIXEL_DATAG
PBO_DATAT (See table note 2) 16 PIXEL_DATA7
PBO_DATAS (See table note 2) 17 PIXEL_DATA8
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Table 13: 60-Pin FFC Connector to FPGA Board (Continued)
Signal on FPGA board

NTx-Mini 60-pin connector

Name Pin Name
PBO_DATA9 (See table note 2) 18 PIXEL_DATA9
GND 19 GND
PBO_DATA10 (See table note 2) 20 PIXEL_DATA10
PBO_DATA11 (See table note 2) 21 PIXEL_DATA11
PBO_DATA12 (See table note 2) 22 PIXEL_DATA12
PBO_DATA13 (See table note 2) 23 PIXEL_DATA13
PBO_DATA14 (See table note 2) 24 PIXEL_DATA14
PBO_DATA15 (See table note 2) 25 PIXEL_DATA15
PBO_DATA16 (See table note 2) 26 PIXEL_DATA16
PBO_DATA17 (See table note 2) 27 PIXEL_DATA17
PBO_DATA18 (See table note 2) 28 PIXEL_DATA18
PBO_DATA19 (See table note 2) 29 PIXEL_DATA19
GND 30 GND
PBO_DATA20 (See table note 2) 31 PIXEL_DATA20
PBO_DATA21 (See table note 2) 32 PIXEL_DATA21
PBO_DATA22 (See table note 2) 33 PIXEL_DATA22
PBO_DATA23 (See table note 2) 34 PIXEL_DATA23
PBO_MVAL (See table note 2) 35 SPARE
PBO_LVAL (See table note 2) 36 LVAL
PBO_FVAL (See table note 2) 37 FVAL
PBO_DVAL (See table note 2) 38 DVAL
BULK_RX2 (See table note 2) 39 SERTTFG
BULK_TX2 (See table note 2) 40 SERTC

GND 41 GND
PBO_CTRL_OUTO (See table note 2) | 42 cc1
PBO_CTRL_OUT1 (See table note 2) | 43 CC2
PBO_CTRL_OUT2 (See table note 2) | 44 CC3
PBO_CTRL_OUT3 (See table note 2) | 45 cc4
BULK_RXO (See table note 2) 46 BULKO_RXD
BULK_TXO (See table note 2) 47 BULKO_TXD
BULK_CLKO (See table note 2) 48 BULKO_CLK
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Table 13: 60-Pin FFC Connector to FPGA Board (Continued)
Signal on FPGA board

NTx-Mini 60-pin connector

Name Pin Name
BULK_RX1 (See table note 2) 49 UART1_RXD
BULK_TX1 (See table note 2) 50 UART1_TXD
PBO_DATA24 (See table note 2) 51 Reserved
GND 52 GND
PBO_DATA25 (See table note 2) 53 Reserved
PBO_DATA26 (See table note 2) 54 Reserved
PBO_DATA29 55 Reserved
PBO_DATA28 56 OUT_CLKO
PBO_CLK (See table note 2) 57 PIXEL_CLK
Reserved 58 Reserved
PBO_DATA30 (See table note 2) 59 Reserved
PBO_DATA31 (See table note 2) 60 Reserved

Table Notes:

1. If you require 2.5 V to power the camera, you can install a 0 Ohm 0805 resistor at R17 on the

NTx-Mini adapter board (shown below), and power the camera using pin 1. This pin can supply a
maximum of 0.25 A at 2.5 V.

2. These signals are connected to the FPGA board through 33 R resistors.

3. To test a 32-bit wide pixel bus, you can do the following:

a. On the adapter board, wire pin 26 on the J3 connector (30-pin) (which is not populated) to either

of these pins.

* Pin 6 on the J4 connector (60-pin).

_Or_

* Test point TP2 (which is connected to pin 6 on the J4 connector).

b. Connect PBO_DATA27 from the camera to pin 6 of the 60 pin connector.

s

o
0

Figure 4: NTx-Mini Adapter Board
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Chapter 5

Ambient and Junction Temperatures

This chapter provides you with the information you need to ensure the optimal operating temperature

for your NTx-GigE.

You should store the NTx-GigE at temperatures between -40°C to +85°C.

m

The tables in this chapter list the components that consume the largest amount of power on the
NTx-GigE, and that will therefore be most affected by high temperatures. If you are designing a product
to operate at (or above) 85° C, you must provide a method to cool these components using a heat sink or

thermal pad.
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Thermal Guidelines, Standard Models

Table 14: Thermal Guidelines, Standard Models

Component and

:::gr::::r Location manufacturer part Rating for component on standard Pleora product*
number
u2 GigE PHY board Marvell PHY Ambient: 0°C to +70°C
Part number: Junction: 0°C to +125°C
88E1510-A0-NNB2C000 Case: Not specified
Junction-to-case thermal resistance ©JC: 18.6 (°C/W)
Junction-to-ambient thermal resistance OJA:
«  Still air: 35.2 (°C/W)
* 1 m/sec:30.5(°C/W)
* 2m/sec:29.3 (°C/W)
¢ 3 m/sec:28.4 (°C/W)
Power consumption: ~ 450 mW
u2 FPGA board Samsung DDR3 Ambient: Not specified
Part number: Junction: Not specified
K4B1G1646G-BCH9000 Case: 0°C to +95°C
Junction-to-case thermal resistance ©JC: Not specified
Junction-to-ambient thermal resistance ©JA: Not specified
Power consumption: ~ 100 mW
U1 FPGA board Altera FPGA Ambient: Not specified
Part number: Junction: 0° to +85°C
5CEFA4U19C8N

Case: Not specified

Junction-to-case thermal resistance ©JC: 5 (°C/W)
Junction-to-ambient thermal resistance OJA:

* Still air: 23.6 (°C/W)

¢ 100 ft./min: 19.5 (°C/W)

+ 200 ft./min: 17.5 (°C/W)

* 400 ft./min: 15.9 (°C/W)

Power consumption: ~ 950 mW

* @JC = (Tj - Ta)/Ptop, where Ptop = Power dissipation from the top of the package.

OJA = (Tc - Ta)/D, where P = Total power dissipation.
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Thermal Guidelines, Industrial Models

Table 15: Thermal Guidelines, Industrial Models

Reference
designator

Location

Component and
manufacturer part
number

Rating for component on standard Pleora product*

u2

GigE PHY board

Marvell PHY

Part number: 88E1510-

AO-NNB2I000

Ambient: -40°Cto +85°C

Junction: -40°C to +125°C

Case: Not specified

Junction-to-case thermal resistance 0JC: 18.6 (°C/W)
Junction-to-ambient thermal resistance OJA:

«  Still air: 35.2 (°C/W)

* 1 m/sec:30.5(°C/W)

¢ 2m/sec: 29.3 (°C/W)

¢ 3 m/sec:28.4 (°C/W)

Power consumption: ~ 450 mW

u2

FPGA board

ISSI DDR3

Part number:
IS43TR16640A-15GBLI

Ambient: Not specified

Junction: Not specified

Case: -40°Cto +95°C

Junction-to-case thermal resistance ©JC: Not specified
Junction-to-ambient thermal resistance ©JA: Not specified

Power consumption: ~ 100 mW

u1

FPGA board

Altera FPGA

Part number:
5CEFA4U19I7N

Ambient: Not specified

Junction: -40°C to +100°C

Case: Not specified

Junction-to-case thermal resistance ©JC: 5 (°C/W)
Junction-to-ambient thermal resistance OJA:

* Still air: 23.6 (° C/W)

¢ 100 ft./min: 19.5 (°C/W)

+ 200 ft./min: 17.5 (°C/W)

* 400 ft./min: 15.9 (°C/W)

Power consumption: ~ 950 mW

* @JC = (Tj - Ta)/Ptop, where Ptop = Power dissipation from the top of the package.

OJA = (Tc - Ta)/D, where P = Total power dissipation.
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Chapter 6

Bulk Interfaces

This chapter describes the bulk interfaces available and the supported protocols.
The following topics are covered in this chapter:

 “Bulk Interfaces and Supported Protocols” on page 40
» “UART Signals” on page 41

+ “UART Timing” on page 41

+ “USRT Signals” on page 43

« “USRT Timing” on page 44

+ “I2C Signals” on page 45

 “I2C Transmission Speeds” on page 45

 “SPI Signals” on page 47

+ “SPITiming” on page 48

* “GenlCam Interface for Serial Communication Configuration” on page 50
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Bulk Interfaces and Supported Protocols

The NTx-GigE has three Bulk interface ports available for serial communication.

Each port supports the standard UART (Universal Asynchronous Receiver/Transmitter) and USRT
(Universal Synchronous Receiver/Transmitter) protocol. Alternatively, you can use the BulkO port for
Serial Peripheral Interface (SPI) or use the Bulkl port for I2C (Inter-Integrated Circuit). The Bulk

interfaces are 2.5 V.

The Bulk interface ports are available on the 100-pin user circuitry connector, as outlined in the following
table.

Table 16: Bulk Interface and Connector Pinouts

Bulk mode

Bulk signal name 12C
24 BULK_TXO TXD TXD MOSI
26 BULK_RXO RXD RXD MISO
28 BULK_CLKO SCK SCLK
30 BULK_TX1 TXD TXD SDA
32 BULK_RX1 RXD RXD
34 BULK_CLK1 SCK SCL
36 BULK_TX2 TXD TXD
38 BULK_RX2 RXD RXD
40 BULK_CLK2 SCK SS

1. Because SPI mode uses BULK_CLK2 as the SS signal, when SPI mode is enabled, USRT cannot
be selected for Bulk2.

2. When Bulk2 is selected in USRT mode, SPI is not available for Bulk0 on the NTx-GigE.
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UART Signals

The standard serial port communication uses the following signals:

* BULK_TXDn
+ BULK_RXDn#n
» BULK_CLK#, which is used to maintain synchronization between the receiver/transmitter
* DGND (return)
Where 7is 0, 1, or 2.

UART Timing

The UART interface supports:

* 8-bit data transfer

o 1 start bit

* Programmable stop bit(s): 1 or 2
o Parity: Even, odd, or none

* Baud rates:

o Predefined rates: 9600, 14 400, 19 200, 28 800, 38 400, 57 600, 115 200, 230400*, 460800*,
and 921,600*

 Programmable
* Loop back mode from downstream to upstream

*Available in release 1.3.0 (and later) of the NTx-GigE.

Table 17: UART Timing

tUP\RT

TSI S G €3 18 8 3 8 B 5 G
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A number of preset baud rates can be used. If you require a baud rate that is not covered by the presets,

you can specify your own baud rate. To specify your own baud rate:

1. In the Device Control dialog box, under Port Communication, choose Programmable in the
BulkBaudRate list.

2. In the BulkBaudRateFactor field, enter a baud rate between 1 and 511.

The NTx-GigE calculates the baud rate using the following equation:
(66.666666 MHz * 1000000)/(BulkBaudRateFactor * 16)

Table 18: UART Baud Rates

Baud rate (BR) [bps] Notes

9,600 Preset O (default)
14,400 Preset 1

19,200 Preset 2

28,800 Preset3

38,400 Preset4

57,600 Preset5
115,200 Preset 6
230,400% Preset 7
460,800* Preset8
921,600* Preset 9
Maximum BulkBaudRateValue (when BulkBaudRateFactor is set to 1): 4,166,667 | Programmable baud rate
Minimum BulkBaudRateValue (when BulkBaudRateFactor is set to 511): 8,154

*Available in release 1.3.0 (and later) of the NTx-GigE.

The following table lists the A.C. operating characteristics of the UART interface.

Table 19: A.C Operating Characteristics of the UART Interface

Parameter Symbol Minimum Maximum Units
Data period tUART 0.240 122.64 us
Baud rate BR 8,154 4,166,667 bps

42

iPORT NTx-GigkE Embedded Video Interface User Guide



USRT Signals

The USRT (Universal Synchronous Receiver/Transmitter) serial interface resembles the UART interface,

but adds a clock signal to enable synchronous communication.

Table 20: USRT Signal Nomenclature

Signal Generic signal

BULK_RXDn RXD
BULK_TXDn TXD
BULK_CLKn SCK

Where 7is 0, 1, or 2.

7 When Bulk2 is selected in USRT mode, SPI is not available for BulkO on the NTx-GigE.
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USRT Timing

The following table lists the supported USRT clock frequencies and periods.

Table 21: Supported USRT Clock Frequencies and Periods

Bulk system clock divider Clock period, tSCK (ns) Clock frequency (MHz)*
By 2 60 16.667

By 4 120 8.333

By 8 240 4.167

By 16 480 2.083

By 32 960 1.042

By 64 1920 0.521

By 128 3840 0.260

By 256 7680 0.130

*To obtain the exact frequency, divide the 33.333 MHz clock speed by one of: 2, 4, 8, 16, 32, 64, 128, or 256.

TXD START 4 TXDO TXD1 TXD2 TXD3 TXD4 TXDS TXD6 TXD7 STOP

RXD START 4 RXDO RXD1 RXD2 RXD3 RXD4 RXD5 RXD6 RXD7 ) STOP

SCK

TXD

RXD RXD2 RXD3E E %( RXD4

Table 22: USRT Delays

Delay Minimum Maximum
SCK to TXD delay tpry -12ns 12ns
RXD setup time tggy 22 ns N/A

RXD hold time tyry Ons N/A
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12C Signals

An I2C master mode is available that can be used to communicate with I2C slave devices. The I12C
interface is a two-wire, bi-directional serial bus with a serial clock line (SCL) and a serial data line (SDA).
Note that all devices connected to these signals must have open drain or open collector outputs. Both

lines must be pulled up to VCC by external resisters.

7> 12C is available in version 1.2 (and later) of the NTx-GigE.

Table 23: 12C Signal Nomenclature

Signal Generic signal

BULK_RXD1 Not used
BULK_TXD1 SDA
BULK_CLK1 SCL

|12C Transmission Speeds

The NTx-GigE is compatible with the Philips I2C standard and support the following transmission
speeds:

* Normal. 100 kbit/s
o Fast. 400 kbit/s
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Data is transferred synchronously to SCL on the SDA line on a byte-by-byte basis. Each data byte is 8

bits long. There is an SCL clock pulse for each data bit with the most significant bit (MSB) being

transmitted first. An acknowledge bit follows each transferred byte. Each bit is sampled during the high

period of SCL; therefore the SDA line may be changed only during the low period of SCL and must be

held stable during the high period of SCL.

SDA

SCL

Data line stable;
Data valid

Change of data
allowed

r— ™/ O

- - | \ -—= \ | - -
DA\ L/
\ \ - \ \

[ [ L [ [ o
[ [ [ [
SCL \ \ \ \
s | lp |

START condition STOP condition
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Acknowledgement
signal from receiver

- — _ _ ‘77‘\
DA |\ KX N/ XX /]
} . MsB } ‘
| | | |
| o |
ot s\ /o) AVAVA fo_ /e
s 0 7/1\7”7 6 7 8 7M7/2t07\7 8 P
START condition ACK STOP condition

Byte complete

Data output by
transmitter

I Transmitter stays off
>< <« the bus during the
— acknowledge clock

Data output by

receiver - Acknowledgement
signal from receiver
SCL from
master w
| s 0 1 o 6 7 8

START condition

SPI Signals

The NTx-GigE has a SPI master mode that is used to provide full duplex, synchronous serial

communication using four wires. The master initiates the transaction by asserting slave select (SS). The
master also drives a serial clock (SCLK) that provides a synchronous clock source to a slave device. The
master transmits data on the Master Out Slave In (MOSI) line and receives data on the Master In Slave

Out (MISO) line.

7 SPl is available in version 1.2.2 (and later) of the NTx-GigE.
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The SPI interface has the following characteristics:

* Master mode supports Motorola SPI protocol

* Programmable transfer rate using the BulkSystemClockDivider feature. For more information, see
“GenlCam Interface for Serial Communication Configuration” on page 50.

* Maximum value: 33.33 Mbps

e Minimum value: 0.260 Mbps
* Serial clock with programmable phase and polarity
 SPIword length: 8, 10, 12, 14, and 16 bits

* Bit transmission: Most significant bit (msb) first

Table 24: SPI Signals

Signal Generic signal

BULK_RXDO MISO
BULK_TXDO MOSI
BULK_CLKO SCLK
BULK_CLK2 SS

» Because SPImode uses BULK_CLK2 as the SS signal, when SPI mode is enabled, USRT cannot be selected

=3 for Bulk2.

SPI Timing

The following table lists the supported SPI clock frequencies and periods.

Table 25: Supported SPI Clock Frequencies and Periods

Bulk system clock divider Clock period, tSCK (ns) Clock frequency (MHz)*
By 2 30 33.333

By 4 60 16.667

By 8 120 8.333

By 16 240 4.167

By 32 480 2.083

By 64 960 1.042

By 128 1920 0.521

By 256 3840 0.260

*To obtain the exact frequency, divide the 66.66 MHz clock speed by one of: 2, 4, 8, 16, 32, 64, 128, or 256.
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The SPI interface has four modes of operation based on two parameters: clock polarity and clock phase.

The master and slave must use the same mode to communicate propetly.

BulkSPIClockPolarity controls an active high or low clock. BulkSPIClockPhase controls how data should
u be launched or captured.

Cycle1 | Cycle2 | Cycle 3 | Cycle4 | Cycle 5 | Cycle 6 | Cycle7 | Cycle 8

SCLK (Polarity =0) mﬁuﬁumumumww
PR R ] CKH I I -
< > «» | :
— ted | | | —
SCLK (Polarity = 1) \_//—\\_//—\\tC_KL//—\\_//—\\_//—\\_//—\_//—\_/
MOSI/MISO E ; ; ; @E
L N B A
Slave Select ‘\d—Lbi E i i E i i i #f
I I éampling édges for Iljhase = 0I I I
Cycle 1 | Cycle2 | Cycle 3 | Cycle4 | Cycle5 | Cycle 6 | Cycle 7 | Cycle 8
SCLK (Polarity = 0) mumu /—\_/—\I\_/ /—\;
N [ —
SCLK (Polarity = 1) \_/—\_/—\ \_/7

MOSI/MISO E

v

SRNalE

W i tr
Slave Select ‘\‘d—b i 4—7
Sampling Edges for Phas:a =1
tock———W
SCLK \ / \
”tDTx
MOSI L%
tsrx | tHre [ €—

MISO §§@<
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Table 26: SPI Delays

Delay Minimum Maximum
SPI transmit clock period tek 30ns 3840 ns
SPI transmit clock high pulse toyxy 15ns 1920 ns
SPI transmit clock low pulse toy, 15ns 1920 ns
Leading time from slave select assertion to first clock edge t, 1/2 tek 1/2 tey
Trailing time from last clock edge to slave select deassertionty | 1/2 tey 1/2 tei
SCLKtoMOSI delay tpry -12 ns 12ns
MISO setup time tggy 22ns N/A

MISO hold time tgy Ons N/A

GenlCam Interface for Serial Communication Configuration

The following GenICam features are available for serial communication configuration.

Table 27: GenlCam Features Available for Serial Communication

Feature Description

BulkSelector

Selects BulkO, Bulk1, or Bulk2 for configuration.

BulkMode UART/USRT/I12C/SPI* protocol.
Please note the following when using 12C, SPI, and USRT:
* |2Cis available when BulkSelector = Bulk1
* SPlis available when BulkSelector = BulkO, and when USRT is not
enabled for Bulk2
e USRT is available when BulkSelector = BulkO or Bulk1l. When
BulkSelector = Bulk2, USRT is available (as long as SPI is not
enabled for BulkO).
BulkSystemClockDivider Defines the frequency of the USRT or SPI* output clock. The actual

frequency produced is equal to the system clock frequency divided by
the factor set by this feature. Available dividers are 2, 4, 8, 16, 32, 64,
128, and 256.

BulkOutputClockFrequency

Represents the frequency of the USRT or SPI* output clock controlled
by the BulkSystemClockDivider.

The frequency is calculated using the following equation:

66.666 MHz
BulkSystemClockDivider

BulkBaudRate

Selects a predefined baud rate or programmable option for the
selected UART.
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Table 27: GenlCam Features Available for Serial Communication (Continued)

Feature Description

BulkBaudRateFactor Programs a user defined baud rate for the selected UART.

BulkBaudRateValue Displays the programmed baud rate for the selected UART.

BulkLoopback Receives serial data sent from a host PC application to the video
interface and loops it back to the host PC application.

BulkNumOfStopBits Selects a stop bit option (either 1 or 2).

BulkParity Selects a parity option (None, Even, or Odd).

BulkUpstreamFifoWatermark

Sets the level of upstream FIFO at which a GigE Vision event is
generated.

This feature controls the number of bytes that can be accumulated in
the bulk interface upstream FIFO before the NTx-GigE delivers them to
the host using an event type packet.

BulkSoftReset*

Resets the Bulk SPI interface to the default settings.

BulkSPIClockPolarity*

Selects the polarity of the SPI clock.

BulkSPIClockPhase*

Selects the phase of the SPI clock.

BulkSPIWordSize*

Controls the word size for a SPI transfer.

&'ﬁ-

* SPlis available in version 1.2.2 (and later) of the NTx-GigE.

Bulk Interfaces
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Chapter 7

Pixel Bus Definitions and Timing

This chapter describes the interface responsible for transmitting data from the camera to the NTx-GigE.
The following topics are covered in this chapter:

+ “Pixel Bus Definitions” on page 54
* “Mono/RGB/Bayer/Truesense Sparse Color Filter” on page 54
o “YUV411_8_UYYVYY: 1 Tap” on page 55
e “YUV411_8_UYYVYY/YCbCr709_411_8_CbYYCrYY: 2 Tap” on page 56
o “YUV422_8_UYVY/YCbCr422_8_CbYCrY/YCbCr709_422_8_ CbYCrY” on page 57
e “YUV8_UYV” on page 59
* “YCbCr601_422_8” on page 60
 “Pixel Bus Timing” on page 62
+ “Pixel Bus Signals” on page 63
+ “Timing Values for All Cases” on page 66
* “Case 1: FVAL and LVAL are Level-Sensitive” on page 63
o “Case 2: FVAL and LVAL are Edge-Sensitive” on page 64
» “Case 3: FVAL is Edge-Sensitive and LVAL is Level-Sensitive” on page 65
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Pixel Bus Definitions

The tables in this section list the NTx-GigE pixel bus definitions.

Mono/RGB/Bayer/Truesense Sparse Color Filter

Table 28: Mono/RGB/Bayer/Truesense Sparse Color Filter Pixel Bus Definitions

Mono8 / Mono10 / Mono12 / Mono16 /
Bayer16 BGR8

Monol4 /

Bayer8 Bayer10 Bayer12,
yers/ Y / L / SCF1IWGWR14

SCFIWGWR8 SCF1IWGWR10 SCF1WGWR12
Tap Bit Tap Bit Tap Bit Tap Bit Tap Bit Comp. Bit

PB_Data0 0 0 0 0 0 0 0 0 0 0 BO 0 RO 0
PB_Data 1 0 1 0 1 0 1 0 1 0 1 B1 1 R1 1
PB_Data 2 0 2 0 2 0 2 0 2 0 2 B2 2 R2 2
PB_Data 3 0 S 0 3 0 3 0 3 0 3 B3 3 R3 3
PB_Data4 0 4 0 4 0 4 0 4 0 4 B4 4 R4 4
PB_Data5 0 5 0 5 0 5 0 5 0 5 B5 5 R5 5
PB_Data 6 0 6 0 6 0 6 0 6 0 6 B6 6 R6 6
PB_Data 7 0 7 0 7 0 7 0 7 0 7 B7 7 R7 7
PB_Data 8 1 0 0 8 0 8 0 8 0 8 GO 0 GO 0
PB_Data9 1 1 0 9 0 S 0 9 0 9 G1 1 G1 1
PB_Datal0 |1 2 - nc 0 10 0 10 0 10 G2 2 G2 2
PB_Datall |1 8 - nc 0 11 0 11 0 11 G3 3 G3 3
PB_Datal2 |1 4 1 8 1 8 0 12 0 12 G4 4 G4 4
PB_Datal3 |1 5 1 9 1 S 0 13 0 13 G5 5 G5 5
PB_Datald |1 6 - nc 1 10 - nc 0 14 G6 6 G6 6
PB_Datal5 |1 7 - nc 1 11 - nc 0 15 G7 7 G7 7
PB_Datal6 |2 0 1 0 1 0 - nc 1 0 RO 0 BO 0
PB_Datal7 |2 1 1 1 1 1 - nc 1 1 R1 1 B1 1
PB_Datal8 |2 2 1 2 1 2 - nc 1 2 R2 2 B2 2
PB_Datal9 |2 8 1 3 1 3 - nc 1 3 R3 3 B3 3
PB_Data20 |2 4 1 4 1 4 - nc 1 4 R4 4 B4 4
PB_Data21 |2 5 1 5 1 5 - nc 1 5 R5 5 B5 5
PB_Data22 |2 6 1 6 1 6 - nc 1 6 R6 6 B6 6
PB_Data23 | 2 7 1 7 1 7 - nc 1 7 R7 |7 B7 7
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Table 28: Mono/RGB/Bayer/Truesense Sparse Color Filter Pixel Bus Definitions (Continued)

Mono8 / Mono10 / Mono12 / Mono16 /
Bayer8/ Bayer10/ Bayer12/ LA Bayer16
SCFIWGWRS SCFIWGWR10 SCFIWGWR12 o WoWRL4
Tap Bit Bit Bit Bit Tap Bit
PB_Data24 |3 0 - nc - nc - nc 1 8 - nc - nc
PB_Data25 |3 1 5 nc - nc - nc 1 9 - nc - nc
PB_Data26 |3 2 - nc - nc - nc 1 10 - nc - nc
PB_Data27 |3 3 - nc - nc - nc 1 11 - nc - nc
PB_Data28 |3 4 - nc - nc - nc 1 12 - nc - nc
PB_Data29 |3 5 - nc - nc - nc 1 13 - nc - nc
PB_Data30 |3 6 - nc - nc - nc 1 14 - nc - nc
PB_Data31 |3 7 - nc - nc - nc 1 15 - nc - nc
YUV411_8_UYYVYY: 1 Tap
Table 29: YUV411_8_UYYVYY: 1 Tap Pixel Bus Definitions
Clock 1 Clock 2 Clock 3 Clock 4
Component  Bit Component  Bit Component Bit Component  Bit
PB_Data O Y11 0 Y11 4 Y13 0 Y13 4
PB_Data 1 Y11 1 Y11 5 Y13 1 Y13 5
PB_Data 2 Y11 2 Y11 6 Y13 2 Y13 6
PB_Data 3 Y11 8 Y11 7 Y13 8 Y13 7
PB_Data 4 u11 0 Y12 0 Vi1 0 Y14 0
PB_Data 5 u11 1 Y12 1 Vi1 1 Y14 1
PB_Data 6 u11 2 Y12 2 Vi1 2 Y14 2
PB_Data 7 ui1 8 Y12 3 Vi1 8 Y14 3
PB_Data 8 u11 4 Y12 4 Vi1 4 Y14 4
PB_Data 9 u11 5 Y12 5 Vi1 5 Y14 5
PB_Data 10 u11 6 Y12 6 Vi1 6 Y14 6
PB_Data11 | U1l 7 Y12 7 Vi1 7 Y14 7
PB_Data 12 - - - - -
through to
PB_Data 31
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YUV411_8_UYYVYY/YCbCr709_411_8_CbYYCrYY: 2 Tap

Table 30: YUV411_8_UYYVYY/YCbCr709_411_8_CbYYCrYY: 2 Tap Pixel Bus Definitions

Clock 1 Clock 2 Clock 3 Clock 4

Component Bit Component Bit Component Bit Component Bit
PB_DataO | Y11 0 Y13 0 Y15 0 Y17 0
PB_Datal |Y11 1 Y13 1 Y15 1 Y17 1
PB_Data2 |Y11 2 Y13 2 Y15 2 Y17 2
PB_Data3 | Y11 3 Y13 8 Y15 3 Y17 3
PB_Data4 | U11 0 Vi1 0 u15 0 V15 0
PB_Data5 | U11 1 Vi1 1 u15 1 V15 1
PB_Data6 | U11 2 Vi1 2 u15 2 V15 2
PB_Data7 | U11 3 Vi1 8 u15 3 V15 3
PB_Data8 | U11 4 Vi1 4 u15 4 V15 4
PB_Data9 | U11 5 Vi1 5 u15 5 V15 5
PB_Data 10 | U11 6 Vi1 6 u15 6 V15 6
PB_Data 11 | U11 7 Vi1 7 u15 7 V15 7
PB_Data 12 | Y12 4 Y14 4 Y16 4 Y18 4
PB_Data 13 | Y12 5 Y14 5 Y16 5 Y18 5
PB_Data 14 | Y12 6 Y14 6 Y16 6 Y18 6
PB_Data 15 | Y12 7 Y14 7 Y16 7 Y18 7
PB_Data 16 | Y11 4 Y13 4 Y15 4 Y17 4
PB_Data 17 | Y11 5 Y13 5 Y15 5 Y17 5
PB_Data 18 | Y11 6 Y13 6 Y15 6 Y17 6
PB_Data 19 | Y11 7 Y13 7 Y15 7 Y17 7
PB_Data 20 | Y12 0 Y14 0 Y16 0 Y18 0
PB_Data 21 | Y12 1 Y14 1 Y16 1 Y18 1
PB_Data 22 | Y12 2 Y14 2 Y16 2 Y18 2
PB_Data 23 | Y12 3 Y14 8 Y16 3 Y18 3
PB_Data 24 - - - -
through to
PB_Data 31
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YUV422_8_UYVY/YCbCrd22_8_CbYCrY/YCbCr709_422_8_CbYCrY

Depending on how you configure the PixelBusTimeSlotsCount feature, pixel data can be sent to one or

two pixel clocks.

Table 31: YUV422_8_UYVY/YCbCr422_8_CbYCrY/YCbCr709_422_8_CbYCrY Pixel Bus Definitions
(PixelBusTimeSlotsCount = One)

Clock 1 Clock 2 Clock 3 Clock 4

Component Bit Component Bit Component  Bit Component  Bit
PB_Data0 | U11 0 Vi1 0 u13 0 V13 0
PB_Datal | U11 1 Vi1 1 u13 1 V13 1
PB_Data2 | U11 2 Vi1 2 u13 2 V13 2
PB_Data3 | U11 3 Vi1 3 u13 3 V13 3
PB_Data4 | U11 4 Vi1 4 u13 4 V13 4
PB_Data 5 u11 5 Vi1 5 u13 5 V13 5
PB_Data6 | U11 6 Vi1 6 u13 6 V13 6
PB_Data 7 u11 7 Vi1 7 u13 7 V13 7
PB_Data8 | Y11 0 Y12 0 Y13 0 Y14 0
PB_Data9 | Y11 1 Y12 1 Y13 1 Y14 1
PB_Data 10 | Y11 2 Y12 2 Y13 2 Y14 2
PB_Data 11 | Y11 3 Y12 8 Y13 8 Y14 3
PB_Data 12 | Y11 4 Y12 4 Y13 4 Y14 4
PB_Data 13 | Y11 5 Y12 5 Y13 5 Y14 5
PB_Data 14 | Y11 6 Y12 6 Y13 6 Y14 6
PB_Data 15 | Y11 7 Y12 7 Y13 7 Y14 7
PB_Data 16 - - - -
through to
PB_Data 31

See the next page for Table 32: “YUV422_8_UYVY/YCbCr422_8 CbYCrY/
YCbCr709_422_8_CbYCrY Pixel Bus Definitions (PixelBusTimeSlotsCount = Two)”.
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Table 32: YUV422_8_UYVY/YCbCr422_8_CbYCrY/YCbCr709_422_8_CbYCrY Pixel Bus Definitions
(PixelBusTimeSlotsCount = Two)

Clock 1 Clock 2 Clock 3 Clock 4 Clock 5 Clock 6
Comp. Bit Comp. Bit Comp. Bit Comp. Bit Comp. Bit Comp. Bit

PB_Data0 u11 0 Y11 0 Vi1 0 Y12 0 u13 0 Y13 0
PB_Data 1 u11 1 Y11 1 Vi1 1 Y12 1 u13 1 Y13 1
PB_Data 2 u11 2 Y11 2 Vi1 2 Y12 2 u13 2 Y13 2
PB_Data 3 u11 8 Y11 3 Vi1 3 Y12 3 u13 8 Y13 3
PB_Data 4 u11 4 Y11 4 Vi1 4 Y12 4 u13 4 Y13 4
PB_Data5 u11 5 Y11 5 Vi1 5 Y12 5 u13 5 Y13 5
PB_Data 6 u11 6 Y11 6 Vi1 6 Y12 6 u13 6 Y13 6
PB_Data 7 u11 7 Y11 7 Vi1 7 Y12 7 u13 7 Y13 7
PB_Data 8-31 | - - - - - - -
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YUV8_UYV

Table 33: YUV8_UYV Pixel Bus Definitions

Clock 1 Clock 3
Component Bit Component Bit
PB_Data O u11 0 u12 0
PB_Data 1 u11 1 u12 1
PB_Data 2 u11 2 u12 2
PB_Data 3 u11 3 u12 3
PB_Data 4 u11 4 u12 4
PB_Data 5 u11 5 u12 5
PB_Data 6 u11 6 u12 6
PB_Data 7 u11 7 u12 7
PB_Data 8 Y11 0 Y12 0
PB_Data 9 Y11 1 Y12 1
PB_Data 10 Y11 2 Y12 2
PB_Data 11 Y11 3 Y12 3
PB_Data 12 Y11 4 Y12 4
PB_Data 13 Y11 5 Y12 5
PB_Data 14 Y11 6 Y12 6
PB_Data 15 Y11 7 Y12 7
PB_Data 16 Vi1 0 V12 0
PB_Data 17 Vi1 1 V12 1
PB_Data 18 Vi1 2 V12 2
PB_Data 19 Vi1 3 V12 3
PB_Data 20 Vi1 4 V12 4
PB_Data 21 Vi1 5 V12 5
PB_Data 22 Vi1 6 V12 6
PB_Data 23 Vi1 7 V12 7

PB_Data 24 through to
PB_Data 31
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YCbCre01_422_8

Depending on how you configure the PixelBusTimeSlotsCount feature, pixel data can be sent to one or

two pixel clocks.

Table 34: YCbCr601_422_8 Pixel Bus Definitions (PixelBusTimeSlotsCount = One)

Clock 1 Clock 2 Clock 3 Clock 4
Comp. Bit Comp. Bit Comp. Bit Comp. Bit
PB_Data 0 Y11 0 Y12 0 Y13 0 Y14 0
PB_Data 1 Y11 1 Y12 1 Y13 1 Y14 1
PB_Data 2 Y11 2 Y12 2 Y13 2 Y14 2
PB_Data 3 Y11 3 Y12 3 Y13 3 Y14 3
PB_Data 4 Y11 4 Y12 4 Y13 4 Y14 4
PB_Data 5 Y11 5 Y12 5 Y13 5 Y14 5
PB_Data 6 Y11 6 Y12 6 Y13 6 Y14 6
PB_Data 7 Y11 7 Y12 7 Y13 7 Y14 7
PB_Data 8 Cb11 0 Cr11 0 Cb13 0 Cr13 0
PB_Data 9 Cb11 1 Cr11 1 Ch13 1 Cr13 1
PB_Data 10 Cb11 2 Cr11 2 Cb13 2 Cr13 2
PB_Data 11 Cb11 3 Cri1 3 Cb13 3 Cr13 3
PB_Data 12 Cb11 4 Cr11 4 Cb13 4 Cr13 4
PB_Data 13 Cb11 5 Cr11 5 Cb13 5 Cr13 5
PB_Data 14 Cb11 6 Cr11 6 Cb13 6 Cr13 6
PB_Data 15 Cb11 7 Cr11 7 Ch13 7 Cr13 7
PB_Data 16-31 | - - - - -

See the next page for Table 35: “YCbCr601_422_8 Pixel Bus Definitions (PixelBusTimeSlotsCount =
Two)”.
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Table 35: YCbCr601_422_8 Pixel Bus Definitions (PixelBusTimeSlotsCount = Two)

Clock 1 Clock 2 Clock 3 Clock 4 Clock 5 Clock 6
Comp. Bit Comp. Bit Comp. Bit Comp. Bit Comp. i Comp. Bit

PB_Data O Y11 0 Cb11 0 Y12 0 Cr11 0 Y13 0 Cb13 |0
PB_Data 1 Y11 1 Cb11 1 Y12 1 Cr11 1 Y13 1 Cb13 |1
PB_Data 2 Y11 2 Cb11 2 Y12 2 Cr11 2 Y13 2 Cb13 |2
PB_Data 3 Y11 3 Cb11 8 Y12 3 Cr11 3 Y13 3 Cb13 |3
PB_Data 4 Y11 4 Cb11 4 Y12 4 Cr11 4 Y13 4 Cb13 |4
PB_Data 5 Y11 5 Cb11 5 Y12 5 Cr11 5 Y13 5 Cb13 |5
PB_Data 6 Y11 6 Cb11 6 Y12 6 Cr11 6 Y13 6 Cb13 |6
PB_Data 7 Y11 7 Cb11 7 Y12 7 Cr11 7 Y13 7 Cb13 |7
PB_Data 8-31 | - - - - - - - -
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Pixel Bus Timing

The pixel bus transmits data from the camera to the NTx-GigE in a format similar to deserialized Camera

Link Standard data, as shown in the following image.

‘%tc H—P‘%tm_—»

——tcp———»

PB_CLK 4

I

L

PB_DATAX
PB_FVAL S T
PB_DVAL
PB_DVAL tps fw— — toy [

PB_CTRL_OUTx

|——tccp

Table 36: Sub-Clock Delays on the Camera Interface

Parameter Symbol Minimum Maximum Notes
PB_CLK high-level width ton 4.1ns N/A N/A
PB_CLK low-level width toL 4.1ns N/A N/A
PB_CLK frequency fop 20 MHz 120 MHz* N/A
PB_CLK clock period tep 8.3 ns N/A N/A
PB_DATAX setup time tos 2ns N/A By design
PB_DATAX hold time toH 2ns N/A By design
PB_CTRL_OUTx pulse width toep 30ns N/A

*To ensure optimal performance, ensure that the output data rate does not exceed 3.2 Gbps.
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Pixel Bus Signals

The output of the camera must match the format of the NTx-GigE. You should select a case for your
application and then refer to “Timing Values for All Cases” on page 66.

Case 1: FVAL and LVAL are Level-Sensitive
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@ Don’t Care  Window Size =N x M
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Case 2: FVAL and LVAL are Edge-Sensitive
In this case, FVAL and LVAL are edge-sensitive.

* Start of frame/line is signaled by: A rising (or falling) edge on FVAL, which signals the start of a
Sframe. A rising (or falling) edge on LVAL, which signals the start of a /ine.

¢ End of frame is signaled by:

 The next FVAL valid edge (rising edge when rising-edge sensitive or falling edge when

falling-edge sensitive) occurs.

* Or, when all of the pixels have been acquired (as set in the image height and width settings)
AND an end-of-frame (EOF) occurs.
Note: EOF occurs at LVAL rising edge (when rising-edge sensitive) or LVAL falling edge
(when falling-edge sensitive). This is an additional LVAL edge, in addition to the
configured/expected number of lines. See the EOF indicator in the illustration below.

¢ Line Missing status and Partial Line Missing errors: Partial Line Missing indicates lines are ending

eatly (the next LVAL valid edge occurs before all of the pixels have been acquired). Full Line Missing

indicates that the frame is ending early (the next FVAL edge occurs before all of the lines have been

acquired).
‘4 trvary >
F triorv >
tFv2Dy | tLvaw trvor
PB_FVAL - see — |- see |l P
PB_LVAL trvaly] e eos — 101 ’—ﬁ/—\ voo o [ ver

[
PB_DVAL -':___}E:__}{___,
P

PB_DATAX] %,
—»

(0,0
[-—

tLvapv

Don’t Care  Window Size = N x M
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Case 3: FVAL is Edge-Sensitive and LVAL is Level-Sensitive
In this case, FVAL is edge-sensitive and LVAL is level-sensitive.
* Start of frame/line is signaled by: A rising (or falling) edge on FVAL, which signals start of frame.
The line is valid when LVAL is active (high or low depending on settings).
¢ End of frame is signaled by:

 The next FVAL valid edge (rising edge when rising-edge sensitive or falling edge when
falling-edge sensitive) occurs.

* Or when all of the lines have been acquired (as set in the image height settings) AND the
last LVAL with valid data is de-asserted (low when high level sensitive or high when low
level sensitive).

* Line Missing status or a Partial Line Missing error generated:

« Full Line Missing indicates that the frame is ending eatly (the next FVAL edge occurs
before all of the lines have been acquired). Partial Line Missing indicates that lines are
ending early (in this case, LVAL is de-asserted before all pixels in a line are captured).

> trvary >
l< trizFv >
trvony |g— tevar
PB_FVAL -— iy s —— ] .w

PB_LVAL tevaLy eee IR eoe %

it%

oo e BT oo Horlal
— - — rt—topy—]
tivaoy toizLy @ Don’t Care  Window Size =N x M
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Timing Values for All Cases

The TCP (PBO_CLK period) timing values listed in the following table are minimum values only.

Table 37: TCP Timing Values for All Cases

From To Symbol gas)e 1 (level) gas)e 2 (edge) ::as)e 3 (both)
cp cp cp
FVAL valid LVAL valid a trvaLy ob 0 1
FVAL valid Data valid acd =g 0b 16 f
LVAL valid Data valid acd tivoov 0 1 0
LVAL valid LVAL invalid a thoans 1 1 1
LVAL invalid LVAL valid a t oLy 1 1 1
Data invalid LVAL invalid acd | oo 0 N/A 0
LVAL invalid FVAL invalid a ty1of] e N/A N/A
Data invalid FVALinvalid acd | tppr Oe N/A N/A
FVAL invalid FVAL valid 2 teiopy 1 1 1
FVAL invalid Data valid acd e 1 N/A N/A
Last LVAL invalid | Data valid ooy 16f N/A 16
FVAL valid FVAL invalid o 16f 1 1
FVAL valid FVAL valid torvary 171 177 171

a. The valid state of FVAL and LVAL is high when they are set as level-high sensitive or rising-edge
sensitive. Their valid state is low when they are set as level-low sensitive or falling-edge sensitive.

b. If LVAL is valid before FVAL becomes valid, the grabber drops the full line.

¢. Data valid is defined by FVAL valid (note a), LVAL valid (note a), and DVAL valid (note d).

d. The valid state of DVAL is high when it is set as level-high sensitive, and low when set as level-low
sensitive. DVAL is always valid in the grabber when the PixelBusDataValidEnabled feature is off.

e. If FVAL becomes invalid and LVAL is still valid, the line is truncated.

f. This is a worst-case value. Subtract 3 cycles if the pixel type is 8-bit, 1-tap. Subtract 1 cycle for all
other pixel types except 10/12- bit, 2-tap, unpacked, and RGB unpacked. Subtract up to 7 cycles if
the image size is a multiple of 32 bytes.
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Chapter 8

Signal Handling

The NTx-GigE includes a programmable logic controller (PLC) that lets you control external machines
and react to inputs. By controlling your system using the PLC, you can make functional changes, adjust

timing, or add features without having to add new hardware.
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PLC Programming Signals

R For an introduction to the PLC and for detailed information about how PLC signals are handled, see the

lL'i’ iPORT Advanced Features User Guide, available on the Pleora Support Center at www.pleora.com.

The following table lists the PLC input and output programming signals that are specific to the NTx-

GigE, and indicates the pins on which they are available.

Table 38: PLC Signal Usage

Signal name PLC equation usage  Associated pin

PbOFval Input Pin 75 (PBO_FVAL) on the 100-pin user circuitry connector.

PbOLval Input Pin 90 (PBO_LVAL) on the 100-pin user circuitry connector.

PbODval Input Pin 78 (PBO_DVAL) on the 100-pin user circuitry connector.

PbOSpare Input Pin 87 (PBO_MVAL) on the 100-pin user circuitry connector.

GpiolnO Input Pin 10 (GPIO_CONN_INO) on the 12-pin circular connector.

Gpioln1 Input Pin 8 (GPIO_CONN_IN1) on the 12-pin circular connector.

Gpioln2 Input Pin 6 (GPIO_CONN_IN2) on the 12-pin circular connector.

Gpioln3 Input Pin 3 (GPIO_CONN_IN3) on the 12-pin circular connector.

GrbOAcgActive Input No associated pin

PlcCtrl0 Input No associated pin

PlcCtrl1 Input No associated pin

PlcCtrl2 Input No associated pin

PlcCtrl3 Input No associated pin

PbOCCO Input, output Pin 63 (PBO_CTRL_OUTO) on the 100-pin user circuitry
connector.

PbOCC1 Input, output Pin 66 (PBO_CTRL_OUT1) on the 100-pin user circuitry
connector.

PbOCC2 Input, output Pin 95 (PBO_CTRL_OUT2) on the 100-pin user circuitry
connector.

PbOCC3 Input, output Pin 97 (PBO_CTRL_OUT3) on the 100-pin user circuitry
connector.

GpioOutO Input, output Pin 9 (GPIO_CONN_OUTO) on the 12-pin circular connector.

GpioOutl Input, output Pin 7 (GPIO_CONN_OUT1) on the 12-pin circular connector.

GpioOut2 Input, output Pin 4 (GPIO_CONN_OUT2) on the 12-pin circular connector.

PlcFvalO Input, output No associated pin

PlcLvalO Input, output No associated pin
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Table 38: PLC Signal Usage (Continued)

Signal name PLC equation usage  Associated pin

PlcMvalO Input, output No associated pin
PlcTrig0 Input, output No associated pin
PlcTimestampCtrl Input, output No associated pin
TimerQTrig Input, output No associated pin
TimerOOut Input No associated pin
TimerdTrig Input, output No associated pin
Timer1Out Input No associated pin
Timer2Trig* Input, output No associated pin
Timer20ut* Input No associated pin
Timer3Trig* Input, output No associated pin
Timer30ut* Input No associated pin
CounterOReset Input, output No associated pin

CounterOlinc

Input, output

No associated pin

CounterODec Input, output No associated pin
CounterOEq Input No associated pin
CounterOGt Input No associated pin
Counter1Reset Input, output No associated pin

Counterlinc

Input, output

No associated pin

Counter1Dec Input, output No associated pin
CounterlEq Input No associated pin
Counter1Gt Input No associated pin
RescalerOIn Input, output No associated pin

RescalerOOut

Input

No associated pin

DelayerOIn Input, output No associated pin
DelayerOOut Input No associated pin
EventO Input, output No associated pin
Eventl Input, output No associated pin
Event2 Input, output No associated pin
Event3 Input, output No associated pin
ActionTrigO Input No associated pin
ActionTrigd Input No associated pin

* Available in release 1.3.0 (and later) of the NTx-GigE.

Signal Handling
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Chapter 9

Installing the eBUS SDK

This chapter describes how to install the eBUS SDK, and also provides information about installing the
GigE Vision driver.

The following topics are covered in this chapter:

* “Installing the eBUS SDK” on page 72
¢ “Installing the eBUS Universal Pro Driver” on page 72
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Installing the eBUS SDK

You can install the Pleora Technologies eBUS SDK on your computer to configure and control your

NTx-GigE.
The eBUS SDK includes:
¢ DPleora’s eBUS Player application, which allows you to control the NTx-GigE parameters and view

video from a video source connected to the NTx-GigE.

* An extensive library of sample applications, with source code, to create working applications for
device configuration and control, image and data acquisition, and image display and diagnostics.

* Dirivers that optimize the performance of your system.
It is possible for you to configure the NTx-GigE and GigE Vision compliant video sources using other

GenlICam compliant software, however, this guide provides you with the instructions you need to use the

Pleora eBUS Player application.

Installing the eBUS Universal Pro Driver

The eBUS SDK includes a GigE Vision driver that enhances existing general-purpose drivers shipped
with NICs, increases image acquisition throughput and performance, decreases latency and jitter, and

minimizes CPU utilization.

R The USB3 Vision driver, which is available during the installation of the eBUS SDK, is for use with USB3
=}y Vision compliant devices, such as the Pleora NTx-U3 External Frame Grabber.

R The drivers are selected for installation by default during the eBUS SDK installation process. If you choose
M not to install the drivers (or want to uninstall either driver), you can use the eBUS Driver Installation Tool.
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To use the eBUS Driver Installation Tool

Click Start > All Programs > eBUS SDK > eBUS Driver Installation Tool.
Under GigE Vision, click Install or Uninstall.

After a moment, the driver status changes. If you are installing the driver, the driver is installed
across all network adapters or USB3 Vision devices on your computer.

ﬁ eBUS Driver Installation Tool *
File Help

GigE Wision
Use of the eBUS Universal Pro for Ethernet driver is optional, It

increases image acquisition throughput and performance, decreases
latency and jitker, and minimizes CPU utilization,

" e ©  Installed Install
GIG=

=
VISION

Advanced. ..

UISES Yision

The eBUS Universal Pra For IUSB3 Vision driver is required for
communication with USE3 Vision devices., IF it is not installed, you will
not be able ko connect ko USES Vision devices,

USB-“ Installed Install

vitloHN Uninstall

3. Close the eBUS Driver Installation Tool.

You may be required to restart your computer.

To see the versions of the installed drivers, click Help > About.

v
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Chapter 10

Configuring Your Computer’s NIC for use with the
NTx-GigE

This chapter explains how to configure your computer’s NIC for communication with the NTx-GigE.

For optimal performance, we recommend that you enable jumbo packets (also known as jumbo frames)

and set the receive descriptors to the maximum available value.
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To configure the NIC for optimal performance

1. In the Windows Control Panel, click Network and Internet.

Caontrol Panel - O *
T » Control Panel v O Search Control Panel 2
Adjust your computer’s settings Wiew by, Category ¥
System and Security User Accounts
Review your computer's status & Change account type

Save backup copies of your files with File
History

Backup and Restore (Windows 7) Appearance and Personalization
Network and Internet .
Clock and Region

:’ Hardware and Sound

View network status and tasks
Change date, time, or number formats

Ease of Access
Let Windows suggest settings

View devices and printers
Add a device

Q¢ aE

Optimize visual display

€

Uninstall a program

,;e
“~ Programs

2. Click Network and Sharing Center.
3. In the left-hand panel, click Change adapter settings.

S Metwork and Sharing Center - O *
“ v P ;‘: <« Metwork and .. » MNetwork and Sharing Center v O Search Control Panel 2
View your basic network information and set up connections ~
Control Panel Home
View your active networks
Change adapter setti?ﬁs
Change advanced shoAng pleora.com Access type: Internet
settings Private network Connections: [ Local Area Connection
Unidentified k Access t},.rpe: Mo network access .
Public network Connections: [ Local Area Connection
2
Change your networking settings
ﬁ- Set up a new connection or network
See also T st up a broadband, dial-up, or VPN connection; or set up a router or access
Infrared point.
Internet Options @ Troubleshoot problems
Windows Defender Firewall Diagnose and repair network problems, or get troubleshooting information.
v
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4. Configure the NIC for jumbo packets (more often referred to as jumbo frames) and set the NIC’s
Receive Buffers (Receive Descriptors) to the maximum available value. Using jumbo packets allows

you to increase system performance. However, you must ensure your NIC and GigE switch (if
applicable) support jumbo packets.

To complete this task, right-click the NIC and click Properties. Then, click Configure. The exact
configuration procedure, as well as the jumbo packet size limit, depends on the NIC.

Intel(R) Gigabit CT Desktop Adapter Properties *

General Advanced Driver Details Ewvents  Power Management

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value

on the right.

Froperty: Walue:

Adaptive Inter-Frame Spacing Fs 9014 Bytes e
Flow Contral

Gigabit b azter Slave Mode

Interupt Moderation
Intermupt Moderation R ate
|P+v4 Checksum Offload

Large Send Offload W2 [IPv4)

Large Send Offload W2 [IPvE]
Locally Administered Address

Log Link State Event

Maximum Number of R5S Queues
Packet Priority & WLAM

Receive Bulfers v

Cancel

5. Close the open dialog boxes to apply the changes and close the Control Panel.
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Chapter 11

Connecting to the NTx-GigE and Configuring General
Settings

After you have set up the physical connections to the NTx-GigE, you can start eBUS Player to configure
image settings to ensure images are received and displayed properly. You can also configure the buffer

options to reduce the likelihood of lost packets.

~ €BUS Player is documented in more detail in the eBUS Player User Guide. The iPORT NTx-GigE Embedded
=l Video Interface User Guide provides you with the eBUS Player instructions and overviews required to set
up and configure the NTx-GigE.

The following topics are covered in this chapter:

+ “Confirming Image Streaming” on page 80
 “Configuring the Buffers” on page 81

+ “Providing the NTx-GigE with an IP Address” on page 82
» “Configuring the Image Settings” on page 83

+ “Configuring How Images are Acquired” on page 85

+ “Implementing the eBUS SDK” on page 89
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Confirming Image Streaming

The NTx-GigE can communicate with your computer using either a direct connection or by connecting

to a GigE switch.
To connect the cables and apply power

 Connect the NTx-GigE to the RJ-45 Ethernet connector on your computer’s NIC or a GigE
switch. Then, apply power.

To start eBUS Player and connect to a device
1. Start eBUS Player from the Windows Start menu.

2. Click Select/Connect.

If the NTx-GigE does not appear in the list, click the Show unreachable Network Devices check
box to show all devices.

I%Show unreachable Metwaork Devices

Set IF Address... Select from IP Address...

3. In the Device Selection dialog box, click the NTx-GigE.

If the IP address is not valid for the NTx-GigE, a warning (<#=) appears in the Device Selection dialog box.
Provide the device with an IP address, as outlined in “Providing the NTx-GigE with an IP Address” on page
82.

4. Click OK.
eBUS Player is now connected to the NTx-GigE.

To confirm image streaming

1. Click Play to stream live images or the test pattern.
For information about using the test pattern, see “To turn the test pattern on or off” on page 83.
2. After you confirm that images are streaming, click Stop.
2 If images do not stream, see the tips provided in “System Troubleshooting” on page 103.
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Configuring the Buffers

You can increase the buffer count using eBUS Player to make streaming more robust. A high number of

buffers are needed in high frame rate applications, while a small number of buffers are needed for lower

frame rates. Latency increases as the number of buffers increases.

To configure the buffers

1. Start eBUS Player and connect to the NTx-GigE.

For more information, see “To start eBUS Player and connect to a device” on page 80.

2. Click Tools > Buffer Options.

3. Click the buffer option that suits your requirements.

4. Click OK.

(g

~ Default size for streaming is 16 buffers.

Buffer Cptions

Buffers used For streaming

Default buffer size

4147200 bytes

Automatic buffer resizing
Enabled

Increasing the buffer count can make streaming more tolerant o
missing block IDs, but at the expense of using more memory and
increasing latency,

Using more than 16 buffers is typically used in high frame rate,
small buffer size applications.,

Applications using low frame rates or using very large buffers are
not as sensitive to missing block IDs and can thus save memary
and latency by only using 4 or 8 buffers,

The default buffer size is used to allocate acquisition pipeline
buffers when it is nok possible to read the payload size directly
from the device,

The default buffer size can be calculated using this Formula:
({{width * pixel bytes) + padding x) * height) + padding v.

If enabled, buffers are automatically resized by the acquisition
pipeline when the BUFFER,_TOO_SMALL operation result is
returned.

Cancel
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Providing the NTx-GigE with an IP Address

The NTx-GigE requires an IP address to communicate on a video network. This address must be on the

same subnet as the computer that is performing the configuration and receiving the image stream.
To provide the NTx-GigE with an IP address

Start eBUS Player.
Click Select/Connect.
Click the NTx-GigE.
Click Set IP Address.

Provide the NTx-GigE with a valid IP address and subnet mask. You can optionally provide a
default gateway.

o p W Dd R

If you are using a unicast network configuration, the management entity/data receiver and the NTx-GigE
must be on the same subnet. The unicast network configuration is outlined in “Unicast Network
Configuration” on page 92.

6. Click OK to close the Set IP Address dialog box.

7. Click OK to close the Device Selection dialog box and connect to the device.

Configuring an Automatic/Persistent IP Address

The Device Control dialog box allows you to configure a persistent IP address for the NTx-GigE.
Alternatively, the NTx-GigE can be configured to automatically obtain an IP address using Dynamic
Host Configuration Protocol (DHCP) or Link Local Addressing (LLA). The NTx-GigE uses its
persistent IP address first, but if this option is set to False, it can be configured to attempt to obtain an
address from a DHCP server. If this fails, it will use LLA to find an available IP address. LLA cannot be

disabled and is always set to True.
To configure a persistent IP address

1. Start eBUS Player and connect to the NTx-GigE.

For more information, see “To start eBUS Player and connect to a device” on page 80.

Under Parameters and Controls, click Device control.

Under TransportLayerControl, set the GevCurrent]PConfigurationPersistentIP feature to True.
Set the GevPersistentIPAddress feature to a valid IP address in the GevPersistentIPAddress field.
Set the GevPersistentSubnetMask feature to a valid subnet mask address.

Optionally, enter a valid default gateway in the GevPersistentDefaultGateway field.

Close the Device Control dialog box.

Power cycle the NTx-GigE.

®» N o o p w Db
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To automatically configure an IP address

1.

Start eBUS Player and connect to the NTx-GigE.

For more information, see “To start eBUS Player and connect to a device” on page 80.

2. Under Parameters and Controls, click Device control.

3. Under TransportLayerControl, set the GevCurrentIPConfigurationPersistentIP feature to False.
4. Set the GevCurrentIPConfigurationLLA and/or GevCurrentIPConfigurationDHCP values to

True, depending on the type of automatic addressing you require.

5. Close the Device Control dialog box.
6. Power cycle the NTx-GigE.

Configuring the Image Settings

You can configure the NTx-GigE’s image settings, which provide it with information about the image

coming from the camera. These settings allow the images to appear correctly.

The image settings are located under ImageFormatControl in the Device Control dialog box.

Changes that you make to the NTx-GigE are not persisted across power cycles, unless you use the
UserSetSave feature. For information about saving settings to the NTx-GigE’s flash memory, see the eBUS
Player User Guide, available on the Pleora Support Center.

To turn the test pattern on or off

1.

Start eBUS Player and connect to the NTx-GigE.

For more information, see “To start eBUS Player and connect to a device” on page 80.

2. Under Parameters and Controls, click Device control.

3. Under ImageFormatControl, click a test pattern option in the list.

4. Close the Device Control dialog box.

To change the pixel format

1.

Start eBUS Player and connect to the NTx-GigE.

For more information, see “To start eBUS Player and connect to a device” on page 80.

2. If images are streaming, click the Stop button.

3. Under Parameters and Controls, click Device control.
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4. Under ImageFormatControl, set the PixelFormat feature to a color format.

*

Device Control

“E O§ Visibility | Beginner > x
1+ DeviceControl

o]

= ImageFormatControl

Width 540
Height 430
Offsety a
Offsety a
PixelFormat Monod ~
TestPattern Monog ~
AcquisitionControl Mono8s
Mono10
EventControl Mono10Packed
TransportLayerControl Mono12
Mono12Packed
Mono14

Mono16
iPORTEngine

BayerRG3
BayerGES
BayerBGE
Pixel Format BayerGR10

Format of the pixels provided by the device, It BayerRG10
information provided by PixelCoding, PixelSize,  BayerGB10

a single feature, BayerBG10

Feature Name: PixelFormat BayerGR12

Type: Enumeration BayerRG12

Mame Space: Standard BayerGB12

Visibility: Beginner

Streamable: True BayerBG12
BayerGR 10Packed
BayerRG10Packed Y]

5. Close the Device Control dialog box.
6. Click Play to see the changes.

@ <BUS Player - = >
File Tools Help
Connection Display
Select | Connect | Disconnect
IP address 169.254.159.147

MAC address 00:11:1c:02:01:0c

GUID A

Vendar Pleora Technologies Inc.

Model PORT-NT-GigE-PT01-PB3IP01-128
Mame

Acquisition Control
Source
Mode | Continuous |

> u
Play Stop

Parameters and Controls

Communication control

Device control Stream: 323 images 323.43FPS  794.57 Mbps  Display: 30 FPS
Error count: 0 Last error; M/A
Warnings: M/A

Image stream control
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To configure the image width and height

1. Start eBUS Player and connect to the NTx-GigE.

For more information, see “To start eBUS Player and connect to a device” on page 80.

a » W N

If images are streaming, click the Stop button.

Close the Device Control dialog box.

Under Parameters and Controls, click Device control.

Under ImageFormatControl, change the Width and Height to suit your camera.

Configuring How Images are Acquired

Modes Standard on Most GigE Vision-Compliant Devices

Continuous, SingleFrame, and MultiFrame modes are usually standard for embedded video interfaces.

Acquisition starts when the Play button is pressed (the AcquisitionStart command is executed).

File Tools

Connection

IP address
MAC address
GUID

Vendor
Model

Name

Select / Connect

Parameters and (

O <BUS Player
Help

Disconnect
169.254.159.147
00:11:1c:02:01:0c

N/A

Fleora Technologies Inc.

IPORT-NTx-GigE-FTO1-PB3IP01-128

Acquisition Control

Source
Mode Continuous ~
Continuous
P [singleFrame
Flay
ContinuousRecording

ContinuousReadout
SingleFrameRecording
SingleFrameReadout

MultiFrameRecording

eBUS Player Main Page

Device Control

visibility

Beginner ~ x

*

DeviceControl
ImageFormatControl
1= AcquisitionControl

AcquisitionMode Continuous ~

AcquisitionStart Continuous

AcquisitionStop SingleFrame

AcquisitionFrameCount ContinuousRecording

AcquisitionFrameToSkip ContinuousReadout
EventControl SingleFrameRecording

1 SingleFrameReadout

ey MultiFrameRecording

UserSetControl
PixelBusInterfaceControl

PORTEngine

Acquisition Mode
Sets the acquisition mode of the device. It defines mainly the number of
frames to capture during an acquisition and the way the acquisition stops.

Feature Mame: AcquisitionMode
Type: Enumeration

Mame Space: Standard

Visibility: Beginner

Streamable: True

Device Control Dialog Box

Recording and Readout Modes, Available on Pleora Devices

The recording acquisition modes allow you to capture images from a camera and store them in the NTx-

GigE’s onboard memory. The readout acquisition modes allow images to be acquired from the device’s

memory at a slower rate, ensuring images are not lost.
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These modes are helpful when you are working with a camera that transmits images at a rate that exceeds
the connection between the NTx-GigE and the computer, resulting in dropped images. By using the
recording and readout modes, you can capture and stream images from the camera without losing any

images (as long as there is space in the onboard memory).

The recording acquisition modes (ContinuousRecording, MultiFrameRecording, and
SingleFrameRecording) support back-to-back recording, which allows you to click the Stop and Play

buttons multiple consecutive times without clearing the onboard memory.

Acquisition starts when the Play button is pressed (the AcquisitionStart command is executed) when one

of the recording modes is selected.

Images can be stored in the NTx-GigE’s onboard memory as long as there is space or until there are 512
images in memory. For information about calculating how many images you can store, see “Calculating

How Many Images Can be Stored in Onboard Memory” on page 89.

If the USB cable is disconnected, or if the computer is restarted, all captured images will be lost.

Understanding When Images are Removed from Onboard Memory
The following actions remove the images from the NTx-GigE’s onboard memory:

* Streaming images from the onboard memory using one of the readout acquisition modes
(ContinuousReadout or SingleFrameReadout).

¢ Power cycling the device, which clears all images from the onboard memory.

+ Making any of the following AcquisitionMode changes and then clicking the Play button
(AcquisitionStart command):

Table 39: Changes that Clear Images from the Onboard Memory

First you acquire images with... And then you change the Acquisition mode to...

ContinuousRecording, MultiFrameRecording, or Continuous, MultiFrame, or SingleFrame
SingleFrameRecording

SingleFrameReadout or ContinuousReadout SingleFrame, MultiFrame, or Continuous

SingleFrameReadout or ContinuousReadout ContinuousRecording, MultiFrameRecording, or
SingleFrameRecording
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ContinuousRecording Mode

With this mode, images are acquired continuously and are stored in the device’s onboard memory until
the memory is full (or 512 images are stored in onboard memory). When this limit is reached, the NTx-

GigE stops acquiring new images from the camera.

We recommend that you observe AcquisitionControl > BlockBufferCount (Expert or Guru visibility
level is required). When the value for this feature stops increasing, the memory is full. For information
about the actions that clear the images from onboard memory, see “Understanding When Images are

Removed from Onboard Memory” on page 86.

7 To determine how many images can be stored in memory, see “Calculating How Many Images Can be
lli-’ Stored in Onboard Memory” on page 89.

ContinuousReadout Mode

With this mode, images are continuously read (and removed) from the device’s onboard memory. The
readout begins at the first image in memory. To see the number of images stored in onboard memory, see
AcquisitionControl > BlockBufferCount in the Device Control dialog box (Expert or Guru visibility

level is required).

Readout continues until the Stop button is pressed (AcquisitionStop command is executed) or until the

last image has been sent by the device (BlockBufferCount will be 0).
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MultiFrameRecording Mode

With this mode, a fixed number of images are stored in the device’s onboard memory. To configure the
number of images, set the AcquisitionControl > AcquisitionFrameCount feature in the Device Control

dialog box. Images can be read out from memory using ContinuousReadout mode.

A maximum of 512 images can be acquired at one time in MultiFrameRecording mode.

v

. To determine how many images can be stored in memory, see “Understanding When Images are
lli-’ Removed from Onboard Memory” on page 86.

If AcquisitionControl > AcquisitionFrameCount is set to a value that exceeds the amount of available
memory, the NTx-GigE stops acquiring new images when the onboard memory is full (or 512 images are

stored in onboard memory).

BlockBufferCount shows the number of images currently in memory. In MultiFrameRecording mode,
this number is cumulative: If the memory is empty and you acquire an image, BlockBufferCount will
match the AcquisitionFrameCount. If you stop and restart recording, BlockBufferCount will increment
(to a maximum of 512 images, depending on the image size) and will no longer match the

AcquisitionFrameCount.

For information about the actions that clear the images from onboard memory, see “Understanding

When Images are Removed from Onboard Memory” on page 86.

SingleFrameRecording Mode

With this mode, a single image is saved in the NTx-GigE’s onboard memory after each AcquisitionStart

command.

For information about the actions that clear the images from onboard memory, see “Understanding

When Images are Removed from Onboard Memory” on page 86.

SingleFrameReadout Mode

With this mode, a single image is acquired from the NTx-GigE’s onboard memory.
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Calculating How Many Images Can be Stored in Onboard Memory

First, take note of the PayloadSize, which appears under TransportLayerControl in the Device Control

dialog box. Expert or Guru visibility level is required to access this feature.

The PayloadSize is automatically calculated by the device based on the selected image settings, which
include Width, Height, OffsetX, OffsetY, PixelSize, any chunk data, as well as any padding that has to
be added to the image payload.

For example, for a device configured to use Mono10p with images that are 1920 x 1080, the PayloadSize
is equal to 2 592 000 bytes per image or 2.472 MB (2 592 000 / 1 048 576).

After determining PayloadSize, you can use the following equation to determine the number of images

that can be saved in onboard memory:
Available onboard memory MB / PayloadSize MB = Number of images that can be saved
Using our example, the equation is:

120 MB / 2.472 MB = 48 images

Implementing the eBUS SDK

You can create your own image acquisition software for the NTx-GigE. Consult the following guides for

information about creating custom image acquisition software:

» ¢BUS SDK API Quick Start Guides, available for C++, .NET, Linux, and macOS, which are available
on the Pleora Support Center at supportcenter.pleora.com.

» eBUS SDK API Help Files, which are installed on your computer during the installation of the eBUS
SDK. You can access this documentation from the Windows Start menu under eBUS SDK.
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Chapter 12

Network Configurations for the NTx-GigE

After you have connected to the NTx-GigE and provided it with a unique IP address on your network,

you can configure it for either unicast or multicast.
The following topics are covered in this chapter:

* “Unicast Network Configuration” on page 92

* “Multicast Network Configuration” on page 95
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Unicast Network Configuration

In a unicast configuration, an NTx-GigE is connected to a GigE switch that sends a stream of images over

Ethernet to the computer. Alternatively, the NTx-GigE can be connected directly to the computer.

The computer is configured as both a data receiver and controller, and serves as a management entity for

the NTx-GigE.

Figure 5: Unicast Network Configuration

Ethernet
e ww
Management entity/ ——— .
data receiver GigE switch
ﬁ Ethernet
Camera with

integrated NTx-GigE
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Required Items — Unicast Network Configuration
You require the following components to set up a unicast network configuration:

 Camera with integrated NTx-GigE and cables

» Power supply

» CAT5e or CATG6 Ethernet cable (quantity: 1)

* GigE switch and an additional CAT5e or CAT6 Ethernet cable (optional)
 Desktop computer or laptop with eBUS SDK or eBUS Player installed

Unicast Network Configuration

After you have connected and applied power to the hardware components, use eBUS Player to configure

the NTx-GigE.
To configure the NTx-GigE for a unicast network configuration

1. Start eBUS Player.
2. Click Tools > Setup.

O <BUS Player
File ' Tools  Help

Car Setup...
E Default GigkE Vision Comrmunication Parameters...
® Default USB3 Vision Cormmunication Parameters..,
E
e Event Monitar
GigE Vision Action Command...
GUI

Device Serial Communication...

3. Under eBUS Player Role, click Controller and data receiver.

Setup *
eBLJS Player Role GigE Vision Stream Destination
(®) Controller and data recsiver (®) Uniicast, automatic
(O Contraller (O Uniicast, specific local port
O Data receiver u]

Unicast, other destination

Stream Channel | o . o0 .0 .0 |

Default channel D o

(O Multicast

| 239 . 192 . 1 . 1 |

1042

4. Under GigE Vision Stream Destination, click Unicast, automatic.
5. Click OK.
6. Connect to the NTx-GigE.
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For more information, see “To start eBUS Player and connect to a device” on page 80.

7. Click Play to view a live image stream.

@ <BUS Player —

Connection

1P address
MAC address
GUID

Wendor
Mode!

Name

Source

Mode

[

Select { Connect

Play

File Tools Help

Disconnect
169.254.159.147
00:11:1c:02:01:0c

NfA

Pleora Technologies Inc.

IPORT-NTx-GigE-PTO1-PB3IPD1-128

Acquisition Control

| Continuous v

Stop

Parameters and Controls

Communication control
Device control

Image stream control

Display

Stream: 323 images 323,43 FPS 794,67 Mbps
Error count: 0 Last error: M
Warnings: Ma

Display: 30 FPS
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Multicast Network Configuration

In a multicast network configuration, the NTx-GigE is connected to a GigE switch, and sends a stream
of images over Ethernet simultaneously to both a computer and to a vDisplay HDI-Pro External Frame
Grabber. Then, the vDisplay HDI-Pro External Frame Grabber converts it to an image stream for display
on a monitor.

Figure 6: Multicast Network Configuration

HDMI-to-DVI
or HDMI cable

Ethernet

Ethernet o~
L ) vDisplay HDI Pro

1

W W W W GigE switch

Management entity/

data receiver
ﬁ- Ethernet

Camera with
integrated NTx-GigE
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Required Items — Multicast Network Configuration

You require the following components to set up a multicast network configuration:

Camera with integrated NTx-GigE and cables

Power supply

vDisplay HDI-Pro External Frame Grabber and corresponding power supply
Compatible display monitor

Cable to connect the vDisplay HDI-Pro External Frame Grabber to the display monitor
CAT5e or CAT6 Ethernet cables (quantity: 3)

GigE switch and an additional CAT5e or CAT6 Ethernet cable (optional)

Desktop computer or laptop with eBUS SDK or eBUS Player installed

Connecting the Hardware and Power

The following procedure explains how to connect the power, network, and data cables to the vDisplay
HDI-Pro External Frame Grabber and NTx-GigE.

To connect the network cables and apply power

1.

Connect one end of a CAT5¢/CAT6 cable to the Ethernet connector on your computer’s NIC.
Attach the other end to an available port on the 10 GigE switch.

Attach one end of the video cable to the display monitor. Attach the other end to the HDI
connector on the vDisplay HDI-Pro External Frame Grabber.

Connect one end of a CAT5¢/CAT6 cable to the vDisplay HDI-Pro External Frame Grabber
Ethernet connector. Attach the other end to an available port on the GigE switch.

Connect one end of a CAT5¢/CAT6 cable to the NTx-GigE Ethernet connector. Attach the other
end to an available port on the GigE switch.

Apply power to the devices.

The message No Video appears on the display monitor.

No Video
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Configuring the Devices for a Multicast Network Configuration

After you have connected and applied power to the hardware components, use eBUS Player to configure
the vDisplay HDI-Pro External Frame Grabber and NTx-GigE for multicast configuration. You may
want to launch two instances of eBUS Player to perform both configurations. Begin by configuring the
vDisplay HDI-Pro External Frame Grabber. Then, configure the NTx-GigE to transmit images to a

multicast IP address and port.

. The vDisplay HDI-Pro External Frame Grabber is documented in the vDisplay HDI-Pro External Frame
M Grabber User Guide. The iPORT NTx-GigE Embedded Video Interface User Guide provides you with the
instructions required to set up and configure the vDisplay HDI-Pro External Frame Grabber for a multicast

configuration.

To configure the devices for a multicast network configuration

1. Start eBUS Player.
2. Click Tools > Setup.

O <BUS Player
File ' Tools  Help

Car Setup...

E Default GigkE Vision Comrmunication Parameters...

® Default USB3 Vision Cormmunication Parameters..,
£

e Event Monitar

GigE Vision Action Command...
GUI

Device Serial Communication...

3. Under eBUS Player Role, click Controller.

You do not need to specify the GigE Vision Stream Destination, as the stream destination is not

applicable to a video receiver.
4. Click OK.
5. Connect to the vDisplay HDI-Pro External Frame Grabber.

For more information, see “To start eBUS Player and connect to a device” on page 80.
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6. Click Device control.
7. Click Guru in the Visibility list.

8. In the TransportLayerControl > GigEVision category, set GevSCPHostPort to a streaming
channel port (for example, 1042).

Device Control *
"E °E Visibility | Guru ~ x
GevMCDA 169.254.199.13 ~
GevMCTT 400
GevMCRC 3
GevMCSP 4
GevStreamChannelSelector 0
GevSCCFGUnconditionalStreaming  False
GevSCCFGExtendedChunkData False
GevSCPInterfaceIndex 0
GevSCPHostPort 1042| 2
GevSCPSFireTestPacket False
GevSCPSDoMotFragment True
GevSCPD a
GevSCDA 169.254.199.13
GevSC5P 20202
GevStreamThroughputLimit 1000
GevFrameDelay 1]

DavlnaAdSiza AT v
GEV SCP Host Port ~
Selector: GevStreamChannelSelector
Controls the port of the selected channel to which a GVSP transmitter must
send data stream or the port from which a GVSP receiver may receive data
stream. Setting this value to 0 doses the stream channel,

Unbound unsigned 16 bits integer
Increment: 1
v

9. Set GevSCDA to a multicast address (for example, 239.192.1.1).
10. Close the Device Control dialog box.

11. Now, configure the NTx-GigE, as outlined in “To configure the NTx-GigE for a multicast network
configuration” on page 98.

To configure the NTx-GigE for a multicast network configuration

1. Start an additional instance of eBUS Player.
2. Click Tools > Setup.

O <BUS Player
File ' Tools  Help
Car Setup...
E Default GigkE Vision Comrmunication Parameters...

Default USB3 Vision Cormmunication Parameters..,

Pz
e Event Monitar

GigE Vision Action Command...
GUI

Device Serial Communication...
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3. Under eBUS Player Role, click Controller and data receiver.

Setup *
eBLJS Player Role GigE Vision Stream Destination
(®) Controller and data recsiver (®) Uniicast, automatic
(O Contraller (O Uniicast, specific local port
O Data receiver u]

Unicast, other destination

Stream Channel | o . o0 .0 .0 |
Default channel D o
(O Multicast
| Z33 192 . 1, 1 |
1042

4. Under GigE Vision Stream Destination, click Multicast and enter the IP address and Port number.

The address and port must be identical to that configured for the vDisplay HDI-Pro External Frame
Grabber in step 8 and 9 of “To configure the devices for a multicast network configuration” on page

97.

Click OK.

Connect to the NTx-GigE.

For more information, see “To start eBUS Player and connect to a device” on page 80.

Under Parameters and Controls, click Device control.

Click Guru in the Visibility list.
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9. Under TransportLayerControl > GigEVision, ensure that the port in the GevSCPHostPort field
and the multicast IP address in the GevSCDA field are correct. They are configured automatically
to the values set in step 4 of this procedure.

Device Control

°E "5 Visibilty | Guru
GevMCDA
GevMCTT
GevMCRC
GevMCSP
GevStreamChannelSelector

GevSCCFGUnconditionalStreaming
GevSCCFGExtendedChunkData
GevSCPInterfaceIndex
GevSCPHostPaort
GevSCPSFireTestPacket
GevSCPSDoMotFragment
GevSCPD

GevSCDA

GevSCSP
GevStreamThroughputLimit

GevFrameDelay

DaudnadSiza

GEV SCP Host Port
Selector: GevStreamChannelSelector

Unbound unsigned 16 bits integer
Increment: 1

£

169.254.199.13
400

3

4

a

False

False

i}

1042 2

False

True

a
169.254.199.13
20202

1000

a

INTINN

Controls the port of the selected channel to which a GYSP transmitter must
send data stream or the port from which a GVSP receiver may receive data
stream. Setting this value to 0 doses the stream channel,

*

x

Ll

10. Close the Device Control dialog box.

11. Click Play to view the source image stream both on the computer and the display monitor.
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The multicast image is shown on the computer and the display monitor receiver, as shown below.

File Tools

Connection

Select / Connect

©® <BUS Player

Help

Disconnect

Paddiess 169.254.153.147
MAC address 00:11:1c:02:01:0c

GUID N/A

Wendor Pleora Technologies Inc,

Model iPORT-NTx-GigE-PTO1-PEIIPO1-128
Name

Acquisition Control

Source

Mode

> »
Play I,\\) Stop

Parameters and Controls

Communication control
Device control

Image stream control

Continuous =2

Display

Stream: 323 images  323.43FPS 794,87 Mbps
Error count: 0 Lask error: MJfA
‘Warnings: N/&

Display: 30 FPS
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Chapter 13

Reference: Mechanical Drawings and Material List

This chapter provides mechanical drawings and a list of connectors and cables, with corresponding

manufacturer details.

m Three-dimensional (3-D) mechanical drawings are available on the Pleora Technologies Support Center.
[
The following topics are covered in this chapter:

¢ “Mechanical Drawings” on page 104
* “FPGA Board and NTx-Mini Prober Board Mechanical Drawings” on page 109
» “Material List” on page 111
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Mechanical Drawings

The mechanical drawings in this section provide the NTx-GigE’s dimensions, features, and attributes. All
dimensions are in millimeters. For the FPGA board and NTx-Mini prober board mechanical drawings,
see “FPGA Board and NTx-Mini Prober Board Mechanical Drawings” on page 109.

R Components less than 1.8mm high are not shown for clarity. Treat as a keep out volume.

7> Maximum recommended diameter of mounting hardware is 5mm.

Figure 7: NTx-GigE
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Figure 8: Gigk PHY Board
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Figure 10: Side Views
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Figure 12: GPIO Board — Dimensions
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Figure 13: GPIO Board — Side Views
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FPGA Board and NTx-Mini Prober Board Mechanical
Drawings

The mechanical drawings in this section provide the dimensions, features, and attributes of the FPGA

board and the NTx-Mini Prober board. All dimensions are in millimeters.

Figure 14: FPGA Board
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Figure 15: NTx-Mini Prober Board
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Material List

The connector summaries for the NTx-GigE are listed in the following table.

Table 40: Connector Summary

ID Location Description Manufacturer part number Manufacturer
J1 FPGA board 100-pin user circuitry LSHM-150-04.0-L-DV-A-N-TR Samtec
interface. Samtec LSHM
series 0.5mm pitch vertical
100-pin.
J1 GPIO board 12-pin external interface HR10A-10R-12PB(71) Hirose
1 GigE PHY board | RJ-45 jack RJHSE-3P85 Amphenol
J2 GPIO board 20-pin FFC connector FH33-20S-0.5SH(10) Hirose
J9 GigE PHY board | 20-pin FFC connector 62674-201121ALF FCl
)2 GigE PHY board | 60-pin high speed LSHM-130-04.0-L-DV-A-N-TR Samtec
hermaphroditic terminal/
socket strip
J3 FPGA board 60-pin connector LSHM-130-04.0-L-DV-A-N-TR Samtec

P

=} connector.

» Source manufacturer, description, and identification may vary and are subject to change for each
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Chapter 14

System Troubleshooting

This chapter provides you with troubleshooting tips and recommended solutions for issues that can occur
during configuration, setup, and operation of the NTx-GigE. It also shows you how to switch between

the backup and main firmware loads.

Not all scenarios and solutions are listed here. You can refer to the Pleora Technologies Support Center at
www.pleora.com for additional support and assistance. Details for creating a customer account are
available on the Pleora Technologies Support Center.

7> Refer to the product release notes that are available on the Pleora Technologies Support Center for known
lg issues and other product features.

Troubleshooting Tips

The scenarios and known issues listed in this chapter are those that you might encounter during the setup
and operation of your NTx-GigE. Not all possible scenarios and errors are presented. The symptoms,

possible causes, and resolutions depend upon your particular network, setup, and operation.

If you perform the resolution for your issue and the issue is not corrected, we recommend you review the
U other resolutions listed in this table. Some symptoms may be interrelated.
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Table 40: Troubleshooting Tips

Symptom

SDK cannot detect or
connect to the NTx-GigE.

Possible cause

Power not supplied to the NTx-
GigE, or inadequate power
supplied.

Resolution

Both the detection and connection to the
NTx-GigE will fail if adequate power is not
supplied to the NTx-GigE.

Re-try the connection to the NTx-GigE with
eBUS Player.

Verify that the Power/Firmware LED (D1 on the
GigE PHY board) is green (power on). For
information about the LEDs, see “Status LEDs”
on page 29.

The NTx-GigE is not connected
to the network.

Verify thatthe network activity LED and network
connection speed LED are active (J1 on the
GigE PHY board). If these LEDs are illuminated,
check the LEDs on your network switch to
ensure the switch is functioning properly. If the
problem continues, connect the NTx-GigE
directly to the computer to verify its operation.
For information about the LEDs, see “Status
LEDs” on page 29.

The NTx-GigE and computer
are not on the same subnet.

Images might not appear in eBUS Player if the
NTx-GigE and the computer running eBUS
Player are not on the same subnet. Ensure that
these devices are on the same subnet. In
addition, ensure that these devices are
connected using valid gateway and subnet
mask information. You can view the NTx-GigE IP
address information in the Available Devices
list in eBUS Player. A red icon appears beside
the NTx-Gigk if there is an invalid IP
configuration.

Images do not appear and
the image count (located
beside Stream at the bottom
of eBUS Player) does not
increase when you click Play.

The test pattern is off or no
video source is available.

Turn the test pattern on. Or, connect a video
source and ensure that
PixelBusinterfaceControl >
PixelBusClockPresent is True.
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Table 40: Troubleshooting Tips (Continued)

Symptom

SDK is able to connect, but
no images appear in eBUS
Player.

In @ multicast configuration,
images appear on a display
monitor connected to a
vDisplay HDI-Pro External
Frame Grabber but do not
appear in eBUS Player.

Possible cause

In a multicast configuration,
the NTx-GigE may not be
configured correctly.

Resolution

Images might not appear on the display if you
have not configured the NTx-GigE for a
multicast network configuration. The NTx-GigE
and all multicast receivers (for example, a
vDisplay HDI-Pro External Frame Grabber) must
have identical values for both the GevSCDA
and GevSCPHostPort features in the
TransportLayerControl section. For more
information, see “Multicast Network
Configuration” on page 95.

In a multicast configuration,
your computer’s firewall may
be blocking eBUS Player.

Ensure that eBUS Player is allowed to
communicate through the firewall.

Anti-virus software or firewalls
blocking transmission.

Images might not appear in eBUS Player
because of anti-virus software or firewalls on
your network. Disable all virus scanning
software and firewalls, and re-attempt a
connection to the NTx-GigkE with eBUS Player.
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Table 40: Troubleshooting Tips (Continued)

Symptom

Dropped packets: eBUS
Player, sample applications,
or applications created using
the eBUS SDK.

Possible cause

Insufficient computer
performance.

Resolution

The computer being used to receive images
from the NTx-GigE may not perform well enough
to handle the data rate of the image stream.
The GigE Vision driver reduces the amount of
computer resources required to receive images
and is recommended for applications that
require high throughput. Should the application
continue to drop packets even after the
installation of the GigE Vision driver, a
computer with better performance may be
required.

Insufficient NIC performance.

The NIC being used to receive images from the
NTx-GigE may not perform well enough to
handle the data rate of the image stream. For
example, the bus connecting the NIC to the CPU
may not be fast enough, or certain default
settings on the NIC may not be appropriate for
reception of a high-throughput image stream.
Examples of NIC settings that may need to be
reconfigured include the number of Rx
Descriptors and the maximum size of Ethernet
packets (jumbo packets). Additionally, some
NICs are known to not work well in high-
throughput applications.

For information about maximizing the
performance of your system, see the
Configuring Your Computer and Network
Adapters for Best Performance Application
Note, available on the Pleora Support Center.

Black bars appear on the
sides of the images.

Camera does not output
images using the full image
size.

In eBUS Player, adjust the Width, Height, and
image offset features until the black bars no
longer appear.
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Changing to the Backup Firmware Load

In some cases, you may need to change from the main firmware load to the backup firmware load. You

can use the slide switch (SW1 on the FPGA board) to change to the backup firmware mode.

FPGA Board (Back View)

Table 41: Slide Switch Settings

Position FPGA load
Off Main load
‘ On ‘ Backup load ‘
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Chapter 15

Reference: Mean Time Between Failures (MTBF) Data

The following table provides MTBF data.

Table 42: MTBF Data

Model MTBF @ 40°C
NTx-GigE 1,318,440 hours
Assumptions:

1. The calculation is performed using the RelCalc for Windows V5.1-TELC3 software, which
implements Telcordia SR-332 (Issue 3) failure rate models.

2. The operating internal chassis temperature is 40°C. The calculation assumes the temperature across
the boards is relatively constant.

3. The Telcordia environment is GB.
4. Each part’s operating current/voltage/power stress is 50%.

5. The typical operating power value (as specified in the component’s datasheet) is used for each IC
and semiconductor.

6. The calculation uses the 90% UCL (Upper Confidence Level) Telcordia Issue 3 model.
7. Each part’s Telcordia Quality Level is L.
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Chapter 16

Technical Support

On the Pleora Support Center, you can:

* Download the latest software and firmware.

* Log a support issue.

* View documentation for current and past releases.

¢ Browse for solutions to problems other customers have encountered.

* Read knowledge base articles for information about common tasks.

To visit the Pleora Support Center
* Go to supportcenter.pleora.com and click Support Center.

If you have not registered yet, you are prompted to register.

Accounts are usually validated within one business day.
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