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Compliance

Electromagnetic Compatibility Information
This hardware has been tested and found to comply with the applicable regulatory requirements and limits 
for electromagnetic compatibility (EMC) as indicated in the hardware’s Declaration of Conformity (DoC)1. 
These requirements and limits are designed to provide reasonable protection against harmful interference 
when the hardware is operated in the intended electromagnetic environment. In special cases, for example 
when either highly sensitive or noisy hardware is being used in close proximity, additional mitigation 
measures may have to be employed to minimize the potential for electromagnetic interference.

While this hardware is compliant with the applicable regulatory EMC requirements, there is no guarantee 
that interference will not occur in a particular installation. To minimize the potential for the hardware to 
cause interference to radio and television reception or to experience unacceptable performance degradation, 
install and use this hardware in strict accordance with the instructions in the hardware documentation and 
the DoC1.
If this hardware does cause interference with licensed radio communications services or other nearby 
electronics, which can be determined by turning the hardware off and on, you are encouraged to try to correct 
the interference by one or more of the following measures:
• Reorient the antenna of the receiver (the device suffering interference).
• Relocate the transmitter (the device generating interference) with respect to the receiver.
• Plug the transmitter into a different outlet so that the transmitter and the receiver are on different branch 

circuits.
Some hardware may require the use of a metal, shielded enclosure (windowless version) to meet the EMC 
requirements for special EMC environments such as, for marine use or in heavy industrial areas. Refer to 
the hardware’s user documentation and the DoC1 for product installation requirements.
When the hardware is connected to a test object or to test leads, the system may become more sensitive to 
disturbances or may cause interference in the local electromagnetic environment.
Operation of this hardware in a residential area is likely to cause harmful interference. Users are required to 
correct the interference at their own expense or cease operation of the hardware.
Changes or modifications not expressly approved by National Instruments could void the user’s right to 
operate the hardware under the local regulatory rules.

1   The Declaration of Conformity (DoC) contains important EMC compliance information and instructions 
for the user or installer. To obtain the DoC for this product, visit ni.com/certification, search by 
model number or product line, and click the appropriate link in the Certification column.
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1
NI CVS-1457RT Overview

This chapter provides an overview of the features and components of the National Instruments 
CVS-1457RT compact vision system.

About the NI CVS-1457RT
The NI CVS-1457RT is a real-time imaging system that acquires, processes, and displays 
images from GigE Vision cameras. The NI CVS-1457RT also provides multiple digital 
input/output (I/O) options for communicating with external devices to configure and start an 
inspection and to indicate results.

An Ethernet connection between the NI CVS-1457RT and a development computer allows you 
to display measurement results and status information and to configure the NI CVS-1457RT 
settings. When configured, the NI CVS-1457RT can run applications without a connection to the 
development computer.

Hardware Overview
The NI CVS-1457RT front panel consists of a VGA connector, RJ50 serial port, two USB 2.0 
ports, a 10/100/1000 Ethernet connector, and two Power over Ethernet (PoE) enabled GigE 
Vision ports.

The NI CVS-1457RT front panel also includes LEDs for communicating system status and a 
44-pin digital I/O port. The digital I/O port offers 8 isolated inputs, 8 isolated outputs, 2 
bidirectional differential pairs (RS-422) or single-ended input lines that can be used with a 
quadrature encoder, and 8 bidirectional TTL lines.
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Figure 1-1 shows the NI CVS-1457RT front panel.

Figure 1-1.  NI CVS-1457RT Connectors

Software Overview
Developing machine vision applications with the NI CVS-1457RT requires one of the following 
software options:
• NI Vision Builder for Automated Inspection (Vision Builder AI) 2013 or later
• LabVIEW 2012 or later; LabVIEW Real-Time 2012 or later; the NI Vision Development 

Module 2013 or later; and NI-IMAQdx 4.3 or later driver software, included with NI Vision 
Acquisition Software September 2013

The NI CVS-1457RT has a user-reconfigurable FPGA that allows the I/O to be configured for 
particular applications. Different configurations are referred to as hardware personalities, and 
are defined by bitfiles. Use the following software to use and reconfigure the FPGA I/O. 
• LabVIEW FPGA Module 2012 or later—You must install the LabVIEW FPGA Module to 

reconfigure the default personality of the NI CVS-1457RT FPGA.

1 VGA Connector
2 RJ50 Serial Port
3 USB 2.0 Ports

4 RJ45 Gigabit Ethernet Network Port
5 RJ45 Gigabit Ethernet Ports with PoE
6 44-pin Digital I/O Connector
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GigE Vision Interface Overview
GigE Vision is a camera interface standard based on the Gigabit Ethernet communication 
protocol. GigE Vision cameras work with standard Gigabit Ethernet networks and hardware. 
Because the Gigabit Ethernet standard allows transmission of up to 1000 megabits per second, 
GigE Vision offers faster transmission rates than USB 1.x, USB 2.0, IEEE 1394a and IEEE 
1394b. GigE Vision networks can acquire images from multiple cameras; however, all cameras 
on the network share the same bandwidth.

While Gigabit Ethernet is a standard bus technology, not all cameras with Gigabit Ethernet ports 
are GigE Vision compliant. In order to be GigE Vision Compliant, the camera must adhere to 
the protocols laid down by the GigE Vision standard and must be certified by the Automated 
Imaging Association (AIA). Look for the GigE Vision logo in the camera documentation to 
determine if the camera supports the GigE Vision standard.
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2
LEDs, RESET Button, and 
Connectors

This chapter provides information about the location and functionality of the LED indicators, 
RESET button, and connectors on the NI CVS-1457RT.

LED Indicators
Figure 2-1 shows the STATUS, PWR/FAULT, USER2, and USER1 LEDs on the 
NI CVS-1457RT.

Figure 2-1.  STATUS, PWR/FAULT, USER2, and USER1 LEDs
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PoE LEDs
Figure 2-2 shows the location of the PoE0 and PoE1 LEDs.

Figure 2-2.  PoE0 and PoE1 LEDs

Table 2-3 describes the PoE0 and PoE1 LED indications.

Ethernet LEDs
The NI CVS-1457RT provides two standard Gigabit Ethernet ports (PoE PORT 0 and 
PoE PORT 1) to acquire images from 2 GigE Vision cameras simultaneously. Figure 2-3 shows 
the location of the LEDs for the Gigabit Ethernet ports with PoE.

Table 2-3.  PoE0 and PoE1 LED Indications

PoE0 and PoE1 LED State PoE Status

OFF The corresponding PoE port is not supplying 
power.

ON The corresponding PoE port is powering the 
connected camera.
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Figure 2-3.  LEDs for the Gigabit Ethernet Ports with PoE

Figure 2-4 shows the LEDs for the primary Gigabit Ethernet network port. The primary network 
port provides a connection between the NI CVS-1457RT and the development computer.

Figure 2-4.  LEDS for the Primary Gigabit Ethernet Network Port

Refer to Table 2-4 for information on the Ethernet LED indications.

1 Port 0 Speed LED
2 Port 0 Activity/Link LED

3 Port 1 Speed LED
4 Port 1 Activity/Link LED

1 Activity/Link LED 2 Speed LED

Table 2-4.  Ethernet LED Indications

LED Status Definition

Activity/Link

Unlit No link has been established

Solid A link has been negotiated

Blinking Activity on the link

Speed

Unlit No link, or 10 Mbps link

Green 100 Mbps link

Amber 1,000 Mbps link
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Using the RESET Button
Pressing and releasing the RESET button restarts the processor and the FPGA. Figure 2-5 shows 
the location of the RESET button on the NI CVS-1457RT.

Figure 2-5.  RESET Button Location
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Table 2-5 describes the functions of the RESET button.

The following sections describe the states from the previous table.

Safe Mode
Use safe mode to reconfigure TCP/IP settings and to download or update software from the 
development computer.

Downloading incorrect software to the NI CVS-1457RT may cause it to hang during restart or 
become inaccessible over the network. When the NI CVS-1457RT is in safe mode, the 
NI CVS-1457RT boots, but the embedded LabVIEW Real-Time engine does not start. To 
resume normal operations, press the RESET button for less than 5 seconds.

IP Reset
Use IP Reset to reset the TCP/IP settings when moving the system from one subnet to another 
or when the current TCP/IP settings are invalid.

Table 2-5.  RESET Button Functions

NI CVS-1457RT 
Current State Action Result

Off Press CVS will turn on.

Any On State Press RESET 
< 5 seconds

CVS resets.

CVS will boot into normal state.

On - Normal Press RESET 
> 5 seconds

USER1 LED = OFF, USER2 LED = ON 
until button release.

CVS will boot into Safe Mode state.

On - Safe Mode Press RESET 
> 5 seconds

USER1 LED = ON, USER2 LED = OFF 
until button release.

CVS will boot into IP Reset state.

On - IP Reset Press RESET 
> 5 seconds

USER1 LED = ON, USER2 LED = ON 
until button release.

CVS will boot into No App state.

On - No App Press RESET 
> 5 seconds

USER1 LED = Blink, USER2 LED = 
Blink until button release.

CVS will boot into No App state.
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When the NI CVS-1457RT is in the IP Reset state, the IP address of the network port resets to 
DHCP or a link-local address. You can then set up a new network configuration for the 
NI CVS-1457RT from a development machine on the same subnet, or you can connect the 
NI CVS-1457RT directly to the development computer.

Note By default, the target automatically attempts to connect to the network using 
DHCP. If the target is unable to initiate a DHCP connection, the target connects to the 
network with a link-local IP address (169.254.x.x).

No App
To prevent the NI CVS-1457RT from automatically running VIs at startup, put the 
NI CVS-1457RT into the No App state. If the NI CVS-1457RT becomes inaccessible because 
of a startup program, enable the No App state and reconfigure the NI CVS-1457RT.

Connectors
This section describes the connectors on the NI CVS-1457RT and includes pinouts and signal 
descriptions for each connector.

Table 2-6 summarizes the functions of the connectors and features on the NI CVS-1457RT.

Table 2-6.  Connector Overview

Connector Function

External earth ground lug Connects chassis to earth ground

2-position SYSTEM power connector System power

2-position PoE power connector Power to PoE-enabled cameras

2-position ISO power connector Power to isolated outputs

RJ45 10/100/1000 Ethernet port Primary Ethernet network connection

USB 4-pin Series A receptacles High-retention USB 2.0

RJ50 serial port RS-485/422/232 serial

15-pin female VGA Video output

PoE PORT 0 and PoE PORT 1 Power and data connection to GigE Vision 
cameras

44-pin female DIGITAL I/O Isolated inputs, isolated outputs, bidirectional 
differential lines (RS-422) or single-ended 
lines which can be used with a quadrature 
encoder, and bidirectional TTL lines
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Earth Ground Connection
Use the grounding lug on the NI CVS-1457RT, shown in Figure 2-6, to connect the chassis to 
earth ground.

Note An earth ground connection does not connect C, CISO, or CPoE to earth ground.

Figure 2-6.  External Ground Location
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Power Input Connectors
The NI CVS-1457RT uses three power supplies: one to power the system, one to supply power 
for PoE, and one to power the isolated outputs. Figure 2-7 shows the power connectors.

Figure 2-7.  Power Connectors

Table 2-7 describes the terminals on the power connectors.

1 System Power Connector
2 PoE Power Connector

2 ISO Power Connector

Table 2-7.  Power Connector Terminals

Terminal Description

C Common signal

V System power (12-24 VDC)

CISO Isolated common signal

VISO Power for isolated outputs (5-24 VDC)

CPoE PoE common signal

VPoE PoE power (48 VDC)
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Primary Ethernet Port
The primary Ethernet port on the NI CVS-1457RT provides a connection between the 
NI CVS-1457RT and the development computer, either directly or through a network. The 
NI CVS-1457RT automatically detects the speed of the connection and configures itself 
accordingly.

A CAT 5e or CAT 6 1000Base-T Ethernet cable is required to achieve maximum 1,000 Mbps 
(Gigabit) Ethernet performance. CAT 5e and CAT 6 Ethernet cables adhere to higher electrical 
standards required for Gigabit Ethernet communication. CAT 5 cables are not guaranteed to 
meet the necessary electrical requirements. While CAT 5 cables may appear to work at 1,000 
Mbps in some installations, CAT 5 cables are likely to cause increased bit errors, resulting in 
degraded or unreliable network performance.

Figure 2-8 shows the pin locations for the primary Ethernet port.

Figure 2-8.  Primary Ethernet Port Pin Locations

Table 2-8 lists the pin descriptions.

Table 2-8.  Ethernet Port Pin Descriptions

Pin Fast Ethernet Signal Gigabit Ethernet Signal

1 TX+ TX_A+

2 TX– TX_A–

3 RX+ RX_B+

4 NC TX_C+

5 NC TX_C–

6 RX– RX_B–

7 NC RX_D+

8 NC RX_D–

Pin 8

Pin 1
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USB Connectors
The NI CVS-1457RT has two high-retention USB 2.0 ports. Figure 2-9 shows the pinout for the 
USB connectors.

Figure 2-9.  USB 2.0 Connector Pinout

Table 2-9 lists and describes the USB connector signals.

RS-485/422/232 Serial Port
The NI CVS-1457RT has an RS-485/422/232 serial port used for connecting to serial devices, 
such as PLCs, scanners, and lighting devices. The serial port is a 10-position RJ50 modular jack. 
Refer to Figure 2-10 for the pin locations.

Figure 2-10.  RS-485/422/232 Serial Port Pin Locations

Table 2-9.  USB Connector Signals

Pin Signal Name Signal Description

1 VCC Cable Power (+5 VDC)

2 D- USB Data -

3 D+ USB Data +

4 GND Ground

4 1

Pin 10

Pin 1
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Table 2-10 lists the signal descriptions for RS-485/422 serial communications.

Table 2-11 lists the signal descriptions for RS-232 serial communication.

Table 2-10.  RS-485/422 Serial Port Pin Descriptions

Pin Signal

1 No Connect

2 TXD–

3 TXD+

4 No Connect

5 No Connect

6 RXD–

7 RXD+

8 Unused

9 Unused

10 GND

Table 2-11.  RS-232 Serial Port Pin Descriptions

1 No Connect

2 No Connect

3 No Connect

4 No Connect

5 No Connect

6 GND

7 No Connect

8 TXD

9 RXD

10 GND
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VGA Port
The VGA port on the NI CVS-1457RT provides connection between the NI CVS-1457RT and 
a VGA monitor. Use any standard 15-pin VGA cable to access the VGA port. Figure 2-11 shows 
the VGA port pin locations.

Figure 2-11.  VGA Port Pin Locations

The following table lists the VGA signals.

Table 2-12.  VGA Port Pin Descriptions

Pin Signal Name Signal Description

1 RED Red analog video signal

2 GREEN Green analog video signal

3 BLUE Blue analog video signal

4 RESERVED Reserved

5 GND Ground reference

6 RED RETURN Ground reference

7 GREEN RETURN Ground reference

8 BLUE RETURN Ground reference

9 PWR 5 V power for DDC

10 GND Ground return for power

11 NC No Connect

12 DDC_D Data signal of serial communication

13 HSYNC Horizontal synchronization signal

14 VSYNC Vertical synchronization signal

15 DDC_C Clock signal of serial communication

5 15

1161

10
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GigE Vision Ports with PoE
The NI CVS-1457RT provides two standard Gigabit Ethernet ports (PoE Port 0 and PoE Port 1) 
to acquire images from two GigE Vision cameras simultaneously. The NI CVS-1457RT can 
power PoE-capable cameras when the PoE power supply is connected. When the 
NI CVS-1457RT is providing PoE, the LED that corresponds to the port illuminates.

Figure 2-12.  GigE Vision Ethernet Port Pin Locations

Digital I/O
The 44-pin Digital I/O port on the NI CVS-1457RT offers 8 isolated inputs, 8 isolated outputs, 
2 bidirectional differential inputs (RS-422) or single-ended input lines which can be used with a 
quadrature encoder, and 8 bidirectional TTL lines. The Digital I/O port can be connected to any 
appropriate shielded device or connector block using a shielded cable. Refer to Table 2-13 for 
pin locations and functions.

Table 13.  Ethernet Port Pin Descriptions

Pin Fast Ethernet Signal Gigabit Ethernet Signal

1 TX+ TX_A+

2 TX– TX_A–

3 RX+ RX_B+

4 NC TX_C+

5 NC TX_C–

6 RX– RX_B–

7 NC RX_D+

8 NC RX_D–

Pin 8

Pin 1
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Table 2-13.  Pin Location and Definition for the NI CVS-1457RT Digital I/O

Pin Location
Pin 

Number Signal Description

1 Diff 0+ Bidirectional RS-422 I/O (positive side), or quadrature 
encoder phase A+

2 GND Digital ground reference for TTL and differential I/O

3 TTL 0 Bidirectional TTL I/O

4 TTL 1 Bidirectional TTL I/O

5 GND Digital ground reference for TTL and differential I/O

6 TTL 2 Bidirectional TTL I/O

7 TTL 3 Bidirectional TTL I/O

8 GND Digital ground reference for TTL and differential I/O

9 Diff 1+ Bidirectional RS-422 I/O (positive side), or quadrature 
encoder phase B+

10 VISO Isolated power voltage reference output

11 CISO Common ground reference for isolated inputs and outputs

12 Iso Out 0 General purpose isolated output

13 Iso Out 1 General purpose isolated output

14 CISO Common ground reference for isolated inputs and outputs

15 Iso Out 4 General purpose isolated output

16 Diff 0- Bidirectional RS-422 I/O (negative side), or quadrature 
encoder phase A-

17 GND Digital ground reference for TTL and differential I/O

18 TTL 4 Bidirectional TTL I/O

19 TTL 5 Bidirectional TTL I/O

20 GND Digital ground reference for TTL and differential I/O

21 TTL 6 Bidirectional TTL I/O

22 TTL 7 Bidirectional TTL I/O

23 GND Digital ground reference for TTL and differential I/O

153044

11631
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24 Diff 1- Bidirectional RS-422 I/O (negative side), or quadrature 
encoder phase B-

25 VISO Isolated power voltage reference output

26 CISO Common ground reference for isolated inputs and outputs

27 Iso Out 2 General purpose isolated output

28 Iso Out 3 General purpose isolated output

29 CISO Common ground reference for isolated inputs and outputs

30 Iso Out 5 General purpose isolated output

31 Iso In 0 General purpose isolated input

32 Iso In 1 General purpose isolated input

33 CISO Common ground reference for isolated inputs and outputs

34 Iso In 2 General purpose isolated input

35 Iso In 3 General purpose isolated input

36 CISO Common ground reference for isolated inputs and outputs

37 Iso In 4 General purpose isolated input

38 Iso In 5 General purpose isolated input

39 CISO Common ground reference for isolated inputs and outputs

40 Iso In 6 General purpose isolated input

41 Iso In 7 General purpose isolated input

42 CISO Common ground reference for isolated inputs and outputs

43 Iso Out 6 General purpose isolated output

44 Iso Out 7 General purpose isolated output

Table 2-13.  Pin Location and Definition for the NI CVS-1457RT Digital I/O (Continued)

Pin Location
Pin 

Number Signal Description

153044

11631
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