
iPORT NTx-Deca User Guide







iPORT NTx-Deca User Guide

Document Number and Revisions

Document ID: MN-0060

Revi
sion

Reason for Revision Date

3.0 Revision  October 2025

2.0 Several modification to tables, images and 
red track edit line removed.

May 2024

1.0  Initial Release January 2024

Doc ID:MN-0060 -  – 3



iPORT NTx-Deca User Guide

1 About this Guide
This chapter describes the purpose and scope of this guide, and provides a list of complementary 
guides.

1.1 What this Guide Provides
This guide provides you with all of the information you need to connect the iPORT NTx-Deca 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.

1.2 Start Streaming Video
If you want to quickly start streaming video, go to:

 “Confirming Image Streaming”
 “Configuring the NTx-Deca Image Settings”
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1.3 Related Documents
The iPORT NTx-Deca User Guide is complemented by the following Pleora Technologies documents, 
which are available on the Pleora Technologies Support Center (https://supportcenter.pleora.com/):

 eBUS Player Quick Start Guide and eBUS Player User Guide, available for Windows, Linux, and macOS
 eBUS SDK AP Quick Start Guides, available for C++, .NET, Python and Linux
 eBUS SDK API Help Files
 10G GigE Vision System Configuration Application Note

The following guide is available from your Pleora Support representative, for customers who have 
purchased the Pleora AutoGen XML generation tool and Firmware Reference Design:

 GenICam Integration Guide for Altera-Based Products

1.4 Further Reading
Although not required in order to successfully use the embedded video interface, you can find details 
about industry-related standards and naming conventions in the following documents:

 GigE Vision Standard, version 0 available from the Association for Advancing Automation (A3) Vision 
& Imaging at www.automate.org

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

 Pixel Format Naming Convention, available from the EMVA at emva.org
 Camera Link Standard Specification, available from the Association for Advancing Automation (A3) 

Vision & Imaging at automate.org
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2 Dissipating Static Electricity
Electrostatic Discharge (ESD) is the sudden discharge of electricity between two charged objects. ESD 
damage to electronic components occurs when there is a difference in charge between objects. ESD 
damage can be prevented by equalizing the charge so that the electronic part, the work surface, and the 
person handling the part are all at the same charge.

The level of static electricity increases on your body and your clothing when you move around or come 
into contact with other charged surfaces. Excessive levels of static electricity can damage equipment.

2.1 ESD Protection and Handling Electrostatic Discharge Sensitive 
(ESDS) Products

You must wear a properly functioning and grounded wrist strap and ESD apparel (for example, an ESD 
smock) when handling Electrostatic Discharge Sensitive Devices (ESDS). You must also ensure that you 
handle or work on ESDS devices, such as printed circuit boards, on ESD-safe work surfaces.

Wear wrist straps in close contact with a moist part of your skin. Connect the wrist strap’s grounding 
cord to the common ground on a grounded workstation. You can also use heel grounders or similar 
worn footwear attachments if the floor is designed to dissipate static electricity. If the properties of the 
floor are unknown, use a wrist strap.

When unpacking ESDS parts, ensure that you are grounded and wearing ESD apparel before removing 
the part from its ESD shielding bag or container. ESDS products must be transported in ESD shielded 
bags, trays, containers, or carts. Ensure that conductive materials remain at least 30 cm (12 in.) away 
from ESDS products.

2.1.1 ESD Awareness Symbols

ESD awareness labels are based on the ANSI ESD Standards. Pleora products and documentation use 
the following symbols.

2.1.2 ESD Susceptibility Symbol

The ESD susceptibility symbol is used to identify devices and assemblies that are susceptible to ESD. 
Products with this label are static-sensitive and you must use ESD precautions when handling them.

 Do not use an ESD shielding bag as a work surface. ESD shielding bags may have surface 
resistance values that are higher than the required resistance to the ground. Set aside or discard the 
ESD bag after unpacking the device.
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2.1.3 ESD Protective Symbol

The ESD protective symbol, also known as the ESD packaging symbol, is used on packaging labels for 
products that have at least one ESD control property. The label may also include a letter to identify the 
product’s most important ESD control property, as follows:

 L = Low Charging
 D = Static Dissipative
 C = Conductive EPA (for use in the ESD Protected Area)

2.1.4 ESD Common Point Ground Symbol

The ESD common point ground identifies a ground where two or more conductors are bonded, as 
defined by ANSI/ESD-S6.1. This label identifies the ground point for an ESD workstation.

2.2 About the iPORT NTx-Deca
This chapter describes the iPORT NTx-Deca, including the product models and key features.

Pleora’s iPORT NTx-Deca hardware helps manufacturers shorten time-to-market, reduce risk, and lower 
costs by providing a straightforward way to integrate high-bandwidth GigE Vision® 2.0 video 
connectivity over 10GBASE-T into imaging devices and systems.

The NTx-Deca Embedded Video Interface is a compact transmitter that enables rapid and low-risk 
creation of GigE Vision 2.0-compliant cameras and other imaging devices. It enables the transmission 
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of uncompressed high-bandwidth images at speeds of up to 10 Gbps over Cat6A cabling. The video 
interface complies with the GigE Vision 2.0 and GenICam™ standards, ensuring interoperability in multi-
vendor networked or point-to-point digital video systems. 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. Integrated image management allows you to track and retrieve images 
that are transmitted during a particular acquisition session.

Pleora’s NTx-Deca is supported by:

 eBUS SDK, a feature-rich application development toolkit for manufacturers to rebrand and distribute 
with their end-products;

 The AutoGen XML generation tool and a firmware reference design, which make it fast and easy for 
manufacturers to create a user-friendly GenICam interface for their products.

Figure 1: NTx-Deca Block Diagram
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2.3 NTx-Deca Models
The NTx-Deca is available in two models and is equipped with the parts listed in the following table.

Table 1: iPORT NTx-Deca Models

Order code Model Quantity

900-8025 iPORT NTx-Deca OEM Board

NTx-Deca OEM board with horizontal RJ-45 jack 1

Order code Model Quantity

900-8027 iPORT NTx-Deca Development Kit

NTx-Deca OEM board with horizontal RJ-45 jack mounted to a thermal 
baseplate

1

10GBASE-T Ethernet desktop NIC 1

Cat6a Ethernet cable (2 m) 1

Power supply 1

eBUS SDK USB stick 1

2.4 Feature Set
This section provides information about the iPORT NTx-Deca features.

Table 2: NTx-Deca General Features

General features

 The NTx-Deca is designed to be used with a thermal solution or heat sink; otherwise, it will 
malfunction and can be damaged.
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Number of channels 1

Scan modes Area Scan (Progressive) and Line Scan

Pixel depth (bits) 8, 10, 12, 14, 16, 24, 30, 32, and 36 bits

Serial LVDS clock 37.5 MHz to 150 MHz

Taps per data channel Up to 10 for internal 128-bit pixel depth parallel video bus

Image width (pixels) •       Minimum: 4
•       Default: 640
•       Maximum: 32 760
•        The image width increment depends on the selected pixel format, taps per 
data and chunk mode selection.

Image height (pixels) •       Minimum: 1
•       Default: 480
•       Maximum: 32 767
•       Increment: 1

Windowing/region of 
interest

Yes

Tap geometry 1X_1Y, 1X, 1X2_1Y, 1X2, 1X4_1Y, 1X4, 1X8_1Y, 1X8, 1X10_1Y,
1X10, 2X2E, 1XTR_2Y *, 1XTR_2YTR *
* Tap geometries 1XTR_2Y and 1XTR_2YTR are non-standard and are not listed 
in the GenICam Standard Features Naming Convention. See “Supported Non-
Standard Tap Geometries” on page 14 for more information.

Table 3: NTx-Deca Inputs/Outputs on the User Circuitry Interface

Inputs/outputs on user circuitry interface

Video input Serialized LVDS†

GPIO inputs 4 x 2.5 V LVCMOS**

GPIO outputs 3 x 2.5 V LVCMOS**
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Storage humidity Relative humidity of 30% to 85% (no condensation) at ambient 
temperature of -10°C to 55°C

Power supply 3.3V +/- 5% (3.135 V to 3.465 V)

Typical power consumption, 
30m CAT 6A cable, 9.2 Gbps

< 7 W

MTBF at 40° C 2,032,074 hours

a Using commercial temperature grade components. Case and junction temperature limits vary by IC 
device. See “Ambient and Junction Temperatures”.

2.4.1 ESD Protection for High-Speed Data Lines

The NTx-Deca provides the following ultra-low capacitance ESD protection on Ethernet connections 
using a TVS array (SEMTECH, RCLAMP0522P.CT):

IEC 61000-4-2 (ESD) 17kV (air), 12kV (contact) IEC 61000-4-5 (Lightning) 5A (8/20us)

IEC 610000-4-4 (EFT) 40A (5/50ns)

2.5 Supported Non-Standard Tap Geometries
The iPORT NTx-Deca supports the 1xTR_2Y and 1xTR_2YTR tap geometries which are non-standard 
and therefore not documented in the GenICam Standard Features Naming Convention (SFNC). The tap 
geometries are available over GenICam.

For these tap geometries, two segmented taps are enabled using pixel reversal (indicated by TR).

The following tables provide descriptions for the tap geometry configurations and the values of the six 
geometrical properties for each tap.

Table 6: 1XTR_2Y Tap Geometry

Geometry Name Tap X start X end X step Y start Y end Y step

1XTR_2Y Tap0 W 2 -1 1 H/2 1

Tap1 1 W-1 1 (H/2)+1 H 1

Table 7: 1XTR_2YTR Tap Geometry

Geometry Name Tap X start X end X step Y start Y end Y step
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1XTR_2YTR Tap0 W 1 -1 H/2 1 -1

Tap1 1 W 1 (H/2) +1 H 1

The following images illustrate the sensor readout formats for the tap geometries, as shown in the 
previous tables.

Figure 2: 1XTR_2Y Tap Geometry Sensor Readout

One zone in X with pixel reversal, two zones in Y.

Figure 3: 1XTR_2YTR Tap Geometry Sensor Readout

One zone in X with pixel reversal, two zones in Y with pixel reversal.

2.6 Selected GenICam Features
The NTx-Deca supports the seven features mandated by the GigE Vision standard along with additional 
features, some of which are listed in the following table. The full list of features can be seen in the 
Device Control dialog box of Pleora’s eBUS Player application.

Table 8: Selected GenICam Features

Feature Description
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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).

PixelForm
at

Specifies the format of the pixel provided by the device. Available pixel formats are:
•       Monochrome pixel formats, 8 to 32 bits
•       Bayer pixel formats, 8 to 16 bits
•       RGB and BGR, 24 to 36 bits
•       Sparse Color Filter pixel layouts, 8 to 12 bits
•       YUV pixel formats, 8 bits
•       YCbCr pixel formats, 8 bits

DeviceTap
Geometry

Describes the geometrical properties characterizing the taps of a Camera Link camera, as 
seen from the frame grabber or acquisition card. This device tap geometry feature is 
defined in the GenICam SFNC. Available tap geometries are:
•       Geometry_1X_1Y
•       Geometry_1X2_1Y
•       Geometry_1X
•       Geometry_1X2
•       Geometry_1X4_1Y
•       Geometry_1X4
•       Geometry_2X2E
•       Geometry_1X8_1Y
•       Geometry_1X8
•       Geometry_1X10_1Y
•       Geometry_1X10
•       Geometry_1XTR_2Y *
•       Geometry_1XTR_2YTR *

DeviceSca
nType

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

SensorDigi
tizationTa
ps

Specifies the number of digitized samples output simultaneously by the camera, 1, 2, 4, 8, or 
10 taps.
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* Geometries 1XTR_2Y and 1XTR_2YTR are non-standard and are not described in 
the GenICamStandard Features Naming Convention (SFNC).

2.7 NTx-Deca Pixel Formats
The pixel formats available on the NTx-Deca are listed in the following table.

Table 9: NTx-Deca Pixel Formats

Taps Pixel format

1, 2, 4, 8, 10 
taps

Mono8 (Default) Mono8s

1, 2, 4, 8 taps Mono10 Mono10Packed Mono10p

1, 2, 4, 8 taps Mono12 Mono12Packed Mono12p

1, 2, 4, 8 taps Mono14

1, 2, 4 taps Mono14p

1, 2, 4, 8 taps Mono16

1, 2, 4 taps Mono32

1, 2, 4, 8, 10 
taps

BayerGR8 BayerRG8 BayerGB8 BayerBG8

1, 2, 4, 8 taps BayerGR10 BayerRG10 BayerGB10 BayerBG10

1, 2, 4, 8 taps BayerGR10p BayerRG10p BayerGB10p BayerBG10p

1, 2, 4, 8 taps BayerGR12 BayerRG12 BayerGB12 BayerBG12

1, 2, 4, 8 taps BayerGR12p BayerRG12p BayerGB12p BayerBG12p

1, 2, 4, 8 taps BayerGR10Packed BayerRG10Packed BayerGB10Packe
d

BayerBG10Packed

1, 2, 4, 8 taps BayerGR12Packed BayerRG12Packed BayerGB12Packe
d

BayerBG12Packed
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1, 2, 4, 8 taps BayerGR14 BayerRG14 BayerGB14 BayerBG14

1, 2, 4 taps BayerGR14p BayerRG14p BayerGB14p BayerBG14p

1, 2, 4, 8 taps BayerGR16 BayerRG16 BayerGB16 BayerBG16

1, 2 taps RGB8 BGR8

1, 2 taps RGBA8 BGRA8

1, 2 taps RGB10 BGR10

Table 9: NTx-Deca Pixel Formats (Continued)

Taps Pixel format

1, 2 taps RGB12 BGR12

1, 2, 4, 8 taps SCF1WGWR8 SCF1WGWR10 SCF1WGWR12

1, 2, 4, 8 taps YUV411_8_UYYVYY YUV422_8_UYVY

1, 2 taps YUV8_UYV

1, 2, 4, 8 taps YCbCr601_422_8_ 
CbYCrY

YCbCr709_422_8_ 
CbYCrY
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3 NTx-Deca External Connections
This chapter describes the NTx-Deca external connections.

3.1 NTx-Deca Connector Locations
The following figure and table describe the NTx-Deca Embedded Video Interface connectors.

Figure 4: iPORT NTx-Deca Connectors.

Table 10: NTx-Deca Connector Descriptions

ID Type Description

J1, 
J3

40-pin user 
circuitry 
interface

Interfaces directly to the imaging device, such as an X-ray flat panel detector or 
camera, and for powering at 3.3 volts +/-5% (3.135V-3.465), 2.42A (8W) maximum 
(100-meters Ethernet cable, 105C junction T of PHY,
~10Gbps streaming)

J6 RJ-45 
Ethernet 
connector

Interfaces the NTx-Deca to Ethernet networks, as specified in IEEE 802.3.
The Ethernet interface can operate at 1, 2.5, 5, and 10 Gbps, and supports Internet 
Protocol Version 4 (IPv4).

3.2 40-Pin User Circuitry Interface Connector Pinouts
The tables in this section provide the pinouts for the NTx-Deca 40-pin user circuitry connectors, J1 and 
J3.
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The following table lists the characteristics for the single-ended I/Os on the user circuitry interface 
connectors (J1 and J3).

Table 11: 2.5 V LVCMOS and LVDS on the NTx-Deca

2.5 V LVCMOS I/Os

VIL, minimum, absolute -0.5 V

VIL, minimum -0.3 V

VIL, maximum 0.7 V

VIH, minimum 1.7 V

VIH, maximum 2.8 V

VIH, maximum, absolute 3.8 V

VOL, minimum 0 V

VOL, maximum 0.4 V

VOH, minimum 2.1 V

VOH, maximum 2.625 V

LVDS-IN

Absolute minimum -0.5 V
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Absolute maximum 3.8 V

VICM, minimum * 0.3 V

VICM, maximum * 1.425 V

VID, minimum ** 0.1 V

VID maximum ** 0.6 V

RD, minimum *** 65 Ohm

RD, nominal *** 100 Ohm

RD, maximum *** 135 Ohm

VIN, minimum -0.3 V

VIN, maximum 2.1 V

* VICM — input common-mode voltage (DC coupling)

** VID — input differential voltage

*** RD — differential resistance (inside the FPGA)

The following table lists the pinouts of the J3 40-pin user circuitry interface connector.

Table 12: J3 User Circuitry Interface Connector Pinouts

Pin Signal Name Type Direction Description

1 GND GND — Ground

2 GND GND — Ground

3 LVDS0_CLK_P LVD
S

IN Data clock positive polarity

4 LVDS0_DATA0
_P

LVD
S

IN Data 0 positive polarity
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32 LVDS0_D
ATA8_N

LVD
S

IN Data 8 negative polarity

33 GND GN
D

— Ground

34 GND GN
D

— Ground

35 PB0_CTR
L_OUT1

2.5 
V

OUT Connected to the PLC, signal Pb0CC1

36 GPIO_OU
T2

2.5 
V

OUT GPIO OUT 2

37 PB0_CTR
L_OUT2

2.5 
V

OUT Connected to the PLC, signal Pb0CC2

38 PWR_ON_
RSTN

3.3 
V

IN, 
OUT, 
OC

Power on Resetb

39 GND GN
D

— Ground

40 GND GN
D

— Ground

a 3 V input, 0.5 A maximum current rating per pin. Maximum current required at 3.3 V from the power 
regulator is 2.42 A (8.0W). There is no filter or protection for this pin.
b PWR_ON_RSTN is a bidirectional open collector pin with a 10 KOhm resistor to +3.3 V on the NTx-
Deca This signal is high when power on the NTx-Deca is at the appropriate levels. You can do any of the 
following:

 Leave the pin set to C.
 Connect the signal to the open-collector/open-drain power ready signal of the user When you drive 

the signal low, it holds the embedded video interface in reset.
 Use the signal to start the configuration of user devices, such as FPGAs or
 Use the signal to initiate a reset of the embedded video interface A minimum low pulse width of 2 us 

is required.

The following table lists the pinouts of the J1 40-pin user circuitry interface connector.

Table 13: J1 User Circuitry Interface Connector Pinouts
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Pi
n

Signal Name Typ
e

Directi
on

Description

1 GND GN
D

— Ground

2 GND GN
D

— Ground

3 LVDS0_DATA
9_P

LVD
S

IN Data 9 positive polarity

4 LVDS0_DATA
10_P

LVD
S

IN Data 10 positive polarity

5 LVDS0_DATA
9_N

LVD
S

IN Data 9 negative polarity

6 LVDS0_DATA
10_N

LVD
S

IN Data 10 negative polarity

7 GND GN
D

— Ground

8 GND GN
D

— Ground

9 LVDS0_DATA
11_P

LVD
S

IN Data 11 positive polarity

10 LVDS0_DATA
12_P

LVD
S

IN Data 12 positive polarity

11 LVDS0_DATA
11_N

LVD
S

IN Data 11 negative polarity

12 LVDS0_DATA
12_N

LVD
S

IN Data 12 negative polarity

13 +3.3V PW
R

— Power inputa
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14 +3.3V PW
R

— Power inputa

15 LVDS0_DATA
13_P

LVD
S

IN Data 13 positive polarity

16 LVDS0_DATA
14_P

LVD
S

IN Data 14 positive polarity

17 LVDS0_DATA
13_N

LVD
S

IN Data 13 negative polarity

18 LVDS0_DATA
14_N

LVD
S

IN Data 14 negative polarity

19 BULK1_CLK 2.5 
V

IN, OUT Bulk interface 1 USRT, I2C, and SPI clock

20 BULK1_RX 2.5 
V

IN, OUT Bulk interface 1 UART and USRT input, and SPI MISO signalb

Table 13: J1 User Circuitry Interface Connector Pinouts (Continued)

Pi
n

Signal Name Typ
e

Directi
on

Description

21 BULK1_TX 2.5 
V

IN, 
OUT

Bulk interface 1 UART and USRT output, I2C input/open drain 
output, and SPI MOSI

22 FPGA_GPIO_I
N2

2.5 
V

IN Connected to the PLC, signal GpioIn2b

23 LVDS0_DATA
15_P

LV
DS

IN Data 15 positive polarity

24 LVDS0_DATA
16_P

LV
DS

IN Data 16 positive polarity

25 LVDS0_DATA
15_N

LV
DS

IN Data 15 negative polarity

26 LVDS0_DATA
16_N

LV
DS

IN Data 16 negative polarity
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27 +3.3V PW
R

— Power inputa

28 +3.3V PW
R

— Power inputa

29 FPGA_GPIO_I
N3

2.5 
V

IN Connected to the PLC, signal GpioIn3b

30 FPGA_GPIO_
OUT1

2.5 
V

OUT Connected to the PLC, signal GpioOut1. Bulk interface 0 HSD 
SOUT3.

31 FPGA_GPIO_I
N0

2.5 
V

IN Connected to the PLC, signal GpioIn0b

32 FPGA_GPIO_
OUT0

2.5 
V

OUT Connected to the PLC, signal GpioOut0. Bulk interface 0 HSD 
SOUT2.

33 GND GN
D

— Ground

34 GND GN
D

— Ground

35 FPGA_GPIO_I
N1

2.5 
V

IN Connected to the PLC, signal GpioIn1b

36 BULK1_CS/
CC4

2.5 
V

OUT Connected to the PLC, signal Pb0CC3. Bulk interface 1 SPI chip 
select or Camera Control 4

37 Not used DN
C

— Do Not Connect

38 Not used DN
C

— Do Not Connect

39 GND GN
D

— Ground

40 GND GN
D

— Ground
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a3 V input, 0.5 A maximum current rating per pin. Maximum current required at 3.3 V from the power 
regulator is 2.42 A (8.0 W). There is no filter or protection for this pin.
b If you do not use these pins, we recommend that you tie them to GND instead of leaving them 
unconnected.

3.3 Status LEDs
The NTx-Deca has status LEDs that indicate the operating status of the network connection, the power, 
and the firmware, as described in the following image and table.

Figure 5: NTx-Deca status LED locations

Table 14: NTx-Deca Status LED Descriptions

LED ID Description

Status D
1

Yellow and green off: Power is not supplied or no firmware load was programmed
Yellow solid on: The backup firmware load is running
Green solid on: The main firmware load is running

Network 
Connection 
Speed

J
6

Off: 1 Gbps/1000BASE-T connection
Yellow blinking: 0.77 Hz: 2.5 Gbps, 2.5GBASE-T connection Yellow blinking: 3.1 Hz, 5 
Gbps, 5GBASE-T connection Yellow solid on: 10 Gbps, 10GBASE-T connection

Network 
Activity

J
6

Green off: No Ethernet connection
Green solid on: Ethernet link
Green blinking: Data is being transmitted or received
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4 Ambient and Junction Temperatures
This chapter provides you with the information you need to ensure the optimal operating temperature 
for your NTx-Deca.

4.1 Customer Requirements
The customer requirements are as follows:

 Customers are responsible for reading and understanding this entire ‘Ambient and Junction 
Temperatures’ chapter of this user

 Customers are responsible for obtaining and understanding additional thermal design information 
from the component manufacturers listed in Table

 Customers are responsible for implementing a thermal solution that maintains the Components 
listed in Table 15 at junction and case temperatures below the specified temperatures listed in Table 
15 under the maximum thermal load and system conditions for their use

 Customers are responsible for qualification of the NTx-Deca in their system and are responsible for 
any issues related to failure to qualify the product

The following figures show the location of the PHY, FPGA, and DDR4 memory components. These 
components consume the largest amount of power on the NTx-Deca, and will therefore be most 
affected by high temperatures.

Figure 6: NTx-Deca bottom view

Figure 7: NTx-Deca top view

 The NTx-Deca is designed to be used with a thermal solution or heat sink; otherwise, it will 
malfunction and can be damaged.
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The following table outlines the components that consume the largest amount of power on the NTx-
Deca and will therefore be most affected by high temperatures, and provides thermal guidelines, 
including ambient and junction temperatures.

Table 15: NTx-Deca Thermal Guidelines

Refer
ence
desig
nator

Component and 
manufacturer part number

Manufacturer thermal specifications*

U11 FPGA
Xilinx XCAU15P-1FFVB676E

TJ: 0°C to +100°C
TC: Not specified ΘJC: 0.25°C/W ΘJB: 2.07°C/W ΘJA: 10.2°C/W
ΘJA-Effective: 7.1°C/W at 250 LFM ΘJA-Effective: 6.0°C/W at 
500 LFM ΘJA-Effective: 5.6°C/W at 750 LFM
Power consumption: ~ 4500 mW**

U16 PHY
Marvell AQR113-B1-C

TJ: 0°C to +108°C
TC: Not specified ΘJC: 0.10°C/W ΘJB: 6.74°C/W ΘJA: 21.22°C/
W
Power consumption: ~1870 mW typical,
~ 2850 mW**

U6 DDR4
Micron 
MT40A512M16LY-062E:E

TJ: Not specified TC: 0°C to +85°C ΘJC(TOP): 4.8°C/W ΘJB: 
15.2°C/W
Power consumption: ~ 270 mW**

Important Notes:
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* All thermal information is from the manufacturer’s documentation, and is for still air unless otherwise 
specified. All thermal resistance values are typical. For further details and thermal models, contact the 
component manufacturer.

** Using 100 m Cat 6A cable at 9.2 Gbps.
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5 Bulk Interfaces
This chapter describes the bulk interfaces available on the NTx-Deca, and the supported protocols.

5.1 Bulk Interfaces and Supported Protocols
The NTx-Deca has two bulk interface ports available for serial communication, Bulk0 and Bulk1. Each 
bulk interface port supports the following:

 Standard UART (Universal Asynchronous Receiver/Transmitter)
 USRT (Universal Synchronous Receiver/Transmitter)
 I2C (Inter-Integrated Circuit) protocols, and Serial Peripheral Interface (SPI) protocol One bulk 

interface port (Bulk0) supports High-Speed Download protocol (HSD).

The bulk interface ports are available on the 40-pin user circuitry connectors, as outlined in the following 
table.

Table 16: NTx-Deca Bulk Interface and Connector Pinouts

Pin  Bulk signal name Bulk mode

UART USRT I2C SPI HSD

J3 40-pin user circuitry connector

19 BULK_CS0 SS SS

20 BULK_RX0 RXD RXD MISO SOUT1

21 BULK_TX0 TXD TXD SDA MOSI SOUT0

22 BULK_CLK0 SCK SCL SCLK SCLK

J1 40-pin user circuitry connector

19 BULK_CLK1 SCK SCL SCLK

20 BULK_RX1 RXD RXD MISO

21 BULK_TX1 TXD TXD SDA MOSI
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30 FPGA_GPIO_OUT1 SOUT3
(Quad HSD only)*

32 FPGA_GPIO_OUT0 SOUT2
(Quad HSD only)*

36 BULK_CS1 SS

* When QHSD is selected in the BulkMode list, these two FPGA_GPIO_OUT signals become Quad HSD 
SOUT signals.

5.2 UART Timing
The UART interface supports:

 8-bit data transfer
 1 start bit
 Programmable stop bit(s): 1 or 2
 Parity: Even, odd, or none
 Baud rates:

 Predefined rates: 9600, 14 400, 19 200, 28 800, 38 400, 57 600, 115 200, 230 400, 460 800, 
921 600

 Programmable

 Loop back mode from downstream to upstream

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.

  Tie unused pins to GND instead of leaving them disconnected.

  The bulk interfaces on the NTx-Deca are 2.5 V LVCMOS. For detailed signal specifications, see the 
characteristics of the inputs and outputs on the user circuitry connector that are provided in “40-Pin 
User Circuitry Interface Connector Pinouts”.
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The embedded video interface calculates the baud rate using the following equation: (66.66MHz * 
1000000)/(BulkBaudRateFactor * 16)

Table 17: UART Baud Rates

Baud rate (BR) [bps] Notes

9,600 Preset 0 (default)

14,400 Preset 1

19,200 Preset 2

28,800 Preset 3

38,400 Preset 4

57,600 Preset 5

115,200 Preset 6

230,400 Preset 7

460,800 Preset 8

921,600 Preset 9

Minimum: 4,166,667
Maximum: 8,154

Programmable baud rate

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

Table 18: A.C Operating Characteristics of the UART Interface

Parameter Symbol Minimum Maximum Units

Data period tUART 0.240 122.64 µs

Baud rate BR 8,154 4,166,667 bps
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5.3 USRT Timing
The USRT (Universal Synchronous Receiver/Transmitter) serial interface resembles the UART interface, 
but adds a clock signal to enable synchronous communication.

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

Table 19: 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.

Table 20: USRT Delays
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Delay Minimum Maximum

SCK to TXD delay tDTx -12 ns 12 ns

RXD setup time tSRx 22 ns N/A

RXD hold time tHRx 0 ns N/A

5.4 I2C Transmission Speeds
An I2C master mode is available that can be used to communicate with I2C slave devices. The I2C 
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 2.5V and chosen to satisfy the rise time of the I2C specification.

The embedded video interface is compatible with the Philips I2C standard and supports the following 
transmission speeds: Normal (100 kbit/s) and Fast (400 kbit/s).

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.
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5.5 SPI Signals
The NTx-Deca has an 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.

The SPI interface has the following characteristics:

 Master mode supports Motorola SPI protocol
 Programmable transfer rate using the BulkSystemClockDivider For more information, see “GenICam 

Interface for Serial Communication Configuration” .

 Maximum value: 33.33 Mbps

 Minimum value: 0.260 Mbps
 Serial clock with programmable phase and polarity
 SPI word length: 8, 10, 12, 14, and 16 bits
 Bit transmission: Most significant bit (msb) first

The following operating modes are supported:

Table 21: Supported SPI Operating Modes

SPI mode Clock polarity (CPOL/CKP) Clock phase (CPHA)

0 0 0
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1 0 1

2 1 0

3 1 1

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

Table 22: 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.

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 properly.

BulkSPIClockPolarity controls an active high or low clock. BulkSPIClockPhase controls how 
data should be launched or captured.
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Table 23: SPI Delays

Delay Minimum Maximum

SPI transmit clock period tCK 30 ns 3840 ns
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SPI transmit clock high pulse tCKH 15 ns 1920 ns

SPI transmit clock low pulse tCKL 15 ns 1920 ns

Leading time from slave select assertion to first clock edge tL 1/2 tCK 1/2 tCK

Trailing time from last clock edge to slave select deassertion tT 1/2 tCK 1/2 tCK

SCLK toMOSI delay tDTx -12 ns 12 ns

MISO setup time tSRx 22ns N/A

MISO hold time tHRx 0 ns N/A

5.7 High Speed Download Signals
The NTx-Deca has a High Speed Download (HSD) mode that is used to provide high-speed output-only 
synchronous serial communication using four (DualHSD) or six (QuadHSD) 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 SOUT lines.

The HSD interface has the following characteristics:

 Data transfer based on DualSPI and QuadSPI protocols, output-only
 Programmable transfer rate using the BulkSystemClockDivider For more information, see “GenICam 

Interface for Serial Communication Configuration”.
 Maximum value: 66 Mbps (DualHSD), 133.32 Mbps (QuadHSD)*
 Minimum value: 520 Mbps (DualHSD), 1.04 Mbps (QuadHSD)
 Serial clock with programmable phase and polarity
 HSD word length: 8 bits
 Bit transmission: Most significant bit (msb) first

5.8 High Speed Download Timing
The clock frequencies and periods for the HSD clock are the same as the SPI clock frequencies. See 
Table 22: "Supported SPI Clock Frequencies and Periods".

The DualHSD (DHSD) bit rate is equal to two times the selected clock frequency, and the QuadHSD 
(QHSD) bit rate is equal to four times the selected clock frequency.

The HSD 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 properly.

Doc ID:MN-0060 - Bulk Interfaces – 38



iPORT NTx-Deca User Guide

Table 24: HSD Delays

Delay Minimum Maximum

HSD transmit clock period tCK 30 ns 3840 ns
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