
Technical Data
Wiring and Grounding Guidelines for PanelView Plus 
Terminals

About This Publication

This document provides information on how to properly wire, ground, and apply power to these devices:
• PanelView™ Plus 6 terminals (700…1500) 
• PanelView Plus 700…1500 terminals supporting FactoryTalk® View Machine Edition software, version 5.1 or earlier
• PanelView Plus 400 and 600 terminals
• PanelView Plus Compact terminals (400, 600, and1000)

Throughout this publication, PanelView Plus terminal is used generically to refer to all terminals unless specifically stated. 
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Terms and Definitions

This section provides a list of important terms and definitions referred to in this document.

UL Class 2 - A UL Class 2 power supply meets the requirements of UL 1310, Class 2 Power Units. A Class 2 power source 
has a ‘Class 2’ marking and UL symbol on its nameplate. Such a supply, when properly applied, provides output power that 
is safe from electrical shock and fire hazard.

Safety Extra-low Voltage (SELV) - An electrical secondary circuit in which the voltage cannot exceed a safe value under 
normal and single-fault conditions, including earth faults in other circuits. SELV is defined in IEC EN60950 and IEC 
EN60364-4-41. 

The voltage between any two conductors in a SELV circuit, and the voltage between any conductor and earth, cannot 
exceed 30V rms, 42.4V AC peak, or 60V DC under normal operating or single-fault conditions.

SELV Power Source - A power source determined by a regulatory body to meet SELV requirements.

Protective Extra-low Voltage (PELV) - A safety extra-low voltage output with its common connected to earth ground.

Earth/Ground - A conducting path between an electric circuit or equipment and ground for safety or EMC reduction. In 
industrial equipment, the earth connection is typically a grounded metal bar with features to facilitate connecting to 
multiple pieces of equipment.

DC Common - For PanelView Plus terminals that operate on 24V DC power, DC common is the conductor that returns 
24V DC current to the source supply, and is connected to the DC(-) position on the input power terminal block.

Functional Earth (FE) Conductor - A conductor that is in electrical contact with Earth for interference immunity 
improvement.

Protective Earth (PE) Conductor - A conductor that is in electrical contact with Earth for safety protection against 
electrical shock.

Ground Bus - The system ground bus is a metal bar in the enclosure whose purpose is to provide a grounding point for the 
equipment that comprises the system. The ground bus has multiple features to facilitate grounding multiple pieces of 
equipment. The ground bus is connected to the grounding electrode system via the grounding electrode conductor.

In typical industrial systems, the ground bus is mounted on the back panel of the enclosure. The protective earth and 
functional earth terminals of the various equipment in the enclosure are connected to the ground bus bar.
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Wiring and Safety Guidelines

Use publication NFPA 70E, Electrical Safety Requirements for Employee Workplaces, IEC 60364 Electrical Installations 
in Buildings, or other applicable wiring safety requirements for the country of installation when wiring the devices. In 
addition to the NFPA guidelines, follow these guidelines:

• Connect the device and other similar electronic equipment to its own branch circuit.
• Protect the input power by a fuse or circuit breaker rated at no more than 15 A.
• Route incoming power to the device by a separate path from the communication lines.
• Cross power and communication lines at right angles, if they must cross.

Communication lines can be installed in the same conduit as low-level DC I/O lines (less than 10V).
• Shield and ground cables appropriately to avoid electromagnetic interference (EMI).

Grounding minimizes noise from EMI and is a safety measure in electrical installations. 

For more information on grounding recommendations, refer to the National Electrical Code published by the National 
Fire Protection Association. 

Hazardous Location Advisory

WARNING: Explosion Hazard
• Substitution of components may impair suitability for hazardous locations.
• Do not disconnect equipment unless power has been switched off and the area is known to be nonhazardous.
• Do not connect or disconnect components unless power has been switched off.
• All wiring must comply with N.E.C. articles 501, 502, 503, and C.E.C. section 18-1J2, as appropriate.
• Peripheral equipment must be suitable for the location it is used in.
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Remove and Install the Power Terminal Block

PanelView Plus terminals are shipped with the power terminal block installed. You can remove the terminal block for ease 
of installation, wiring, and maintenance.

PanelView Plus 400 and 600 Terminals

Follow these steps to remove the terminal block in any PanelView Plus 400 and 600 terminal, including the PanelView Plus 
Compact 400 and 600 terminals.

1. Insert the tip of a small screwdriver into the terminal block access slot.

2. Gently pry the terminal block away from the terminal to release the locking mechanism.

Follow these steps to replace the terminal block.

1. Press the terminal block base in first with the block leaning outward.

2. Gently push the top of the terminal block back to the vertical position to snap in the locking tab.

WARNING: Explosion Hazard
Do not disconnect equipment unless power has been switched off and the area is known to be nonhazardous. 
Disconnect all power before installing or replacing components. Failure to disconnect power may result in electrical shock or damage 
to the device.
4 Rockwell Automation Publication 2711P-TD001E-EN-P - March 2015



Wiring and Grounding Guidelines for PanelView Plus Terminals
PanelView Plus 700…1500 Terminals

The terminal block installed in the 700…1500 terminals depends on the series of the logic module and the power input 
type.

Follow these steps to remove the terminal block.

1. Loosen the two screws that secure the terminal block.

2. Gently pull the terminal block away from the connector.

Follow these steps to install the terminal block.

1. Reattach the terminal block to the connector until seated.

2. Tighten the two screws that secure the terminal block to the connector.

Table 1 - Power Terminal Block

Power 
Input

This Terminal Block 
is Used With This Device

DC
2-position 

• Series A or later PanelView Plus 6 logic modules
• Series E or later PanelView Plus logic modules(1)

• PanelView Plus Compact 1000 terminals

(1) These logic modules support FactoryTalk View Machine Edition software, version 5.1 or earlier.

3-position • Series A…D logic modules (PanelView Plus) (1)

AC 3-position • All terminals and logic modules with an AC power input

3-position AC or DC2-position DC Terminal 
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Wiring and Grounding Guidelines for PanelView Plus Terminals
PanelView Plus Nonisolated DC Terminals

PanelView Plus terminals with a nonisolated DC power input require both of these: 
• Separate, external power supply for each device
• Functional earth/ground connection

Nonisolated DC Terminals

All PanelView Plus 400 and 600 terminals, and PanelView Plus Compact terminals that operate on DC power contain 
nonisolated, DC power supplies. 

Nonisolated DC Logic Modules

Nonisolated, DC logic modules are used with PanelView Plus 700…1500 terminals supporting FactoryTalk View ME 
software, version 5.1 or earlier.

Table 2 - Terminals with Nonisolated DC Power Supplies

Cat. No. Terminal Type

2711P-K4M5D, 2711P-K4M20D
2711P-K4C5D, 2711P-B4C5D
2711P-K4C20D, 2711P-B4C20D

PanelView Plus 400

2711P-K6M5D, 2711P-T6M5D, 2711P-B6M5D 
2711P-K6C5D, 2711P-T6C5D, 2711P-B6C5D 
2711P-K6M20D, 2711P-T6M20D, 2711P-B6M20D
2711P-K6C20D, 2711P-T6C20D, 2711P-B6C20D

PanelView Plus 600

2711PC-K4M20D, 2711PC-B4C20D, 
2711PC-T6M20D, 2711PC-T6C20D, 
2711PC-T10C4D1

PanelView Plus Compact
400, 600 and 1000

TIP All DC logic modules used by PanelView Plus 6 terminals are isolated.

Table 3 - Nonisolated DC Logic Modules

Cat. No. (1)

(1) These logic modules support FactoryTalk View Machine Edition software, version 5.1 or earlier.

Logic Modules with Nonisolated DC Power

2711P-RP Logic module without nonvolatile memory and RAM

2711P-RP1 Logic module with 64 MB nonvolatile memory and RAM

2711P-RP2 Logic module with 128 MB nonvolatile memory and RAM

2711P-RP6 CE logic module with 128 MB nonvolatile memory and RAM

2711P-RP2K Conformal-coated logic module with 128 MB nonvolatile memory and RAM

2711P-RP6K CE conformal-coated logic module with 128 MB nonvolatile memory and RAM

2711P-RP3 Logic module with 256 MB nonvolatile memory and RAM

2711P-RP7 CE logic module with 256 MB nonvolatile memory and RAM

IMPORTANT Refer to Communication Port Isolation on page 20 for information on communication port isolation.
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Wiring and Grounding Guidelines for PanelView Plus Terminals
External Power Supply for Nonisolated DC Terminals

Use a single, 24V DC power supply, such as catalog number 2711P-RSACDIN, to power PanelView Plus terminals with a 
nonisolated DC power supply. Using a separate, isolated, and ungrounded source with each terminal prevents ground loop 
currents from damaging the product. 

The output on the power supply must be isolated from the input and not connected to the earth/ground.

The nonisolated power supply does not provide galvanic isolation. A Class 2 or safety extra-low voltage (SELV) isolated 
power supply with a 24V DC nominal output voltage is required to power the terminal. 

Figure 1 - AC Power Supplies Powering Multiple PanelView Plus DC Terminals

ATTENTION: Use a Class 2 or SELV power supply as required by local wiring codes for your installation. The Class 2 and SELV power 
sources provide protection so that under normal and single-fault conditions, the voltage between conductors, and between the 
conductors and functional earth or protective earth, does not exceed a safe value.

L2L1 L1L2

DC+ DC- DC+ DC-

CircuitryCircuitry

PanelView Plus
Terminal

PanelView Plus
Terminal

AC/DC Power Supply
2711P-RSACDIN

AC/DC Power Supply
2711P-RSACDIN
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Earth/Ground Connection for Nonisolated DC Terminals

PanelView Plus devices with a nonisolated DC power supply have a functional earth/ground (FE) terminal that you must 
connect to a low-impedance earth/ground:

• The 700…1500 terminals have the functional earth/ground connection on the rear of the display module.
• The 400 and 600 terminals have the functional earth/ground connection on the power input terminal block.

The functional earth terminal wiring requires a minimum wire gauge.

On most PanelView Plus DC terminals, the earth/ground terminal is internally connected to the DC- terminal within the 
product.

The functional earth terminal is typically connected to a system grounding bus. If the grounding bus has tapped holes, the 
conductor from the functional earth terminal must have a ground lug on the ground bus end. A bolt should pass through a 
star washer, then through the ground conductor lug, then into the ground bus.

Use the shortest, practical wire length to connect the functional earth/ground to a low-impedance earth/ground. The 
ground wire must be either green or green with a yellow stripe.

Refer to local wiring codes and regulations for grounding requirements.

IMPORTANT The functional earth connection to ground is mandatory. This connection is required for noise immunity, reliability, and 
Electromagnetic Compliance (EMC) with the European Union (EU) EMC Directive for CE-mark conformance.

Table 4 - Functional Earth Wiring

Terminal Model FE Symbol Wire Type Wire Gauge Terminal Screw Torque

400 and 600 (1)

(1) Includes the PanelView Plus Compact 400 and 600 terminals.

Cu 90 °C (194 °F)
Copper
(stranded or solid)

2.1…3.3 mm2 
(14…12 AWG)

0.45…0.56 N•m 
(4…5 lb•in)

700…1500 (2)

(2) Includes the PanelView Plus Compact 1000 terminal.

 GND 2.1…5.3 mm2 
(14…10 AWG)

1.13…1.36 N•m 
(10…12 lb•in)

ATTENTION: Damage or malfunction can occur when a voltage potential exists between two separate ground points. Make sure 
the PanelView Plus terminal does not serve as a conductive path between ground points at different potentials.
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Figure 2 - Functional Earth Connection for 700…1500 Nonisolated DC Terminals

Figure 3 - Functional Earth Connection for 400 and 600 DC Terminals

Enclosure Wall

To Grounding Electrode System

Tapped Hole

Ground Lug

Bolt

Star Washer

Ground Bus

Ground Bus

Functional Earth/Ground to Ground Bus

Enclosure Wall

To Grounding Electrode System

Tapped Hole

Ground Lug

Bolt

Star Washer DC + 
DC -

Functional Earth 

Ground Bus

Ground Bus
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Wiring and Grounding Guidelines for PanelView Plus Terminals
AC-to-DC Power Supply to Power Nonisolated DC Terminals
Powering a PanelView Plus terminal with a nonisolated DC logic module from an AC power source requires an
AC-to-DC power supply with a UL Class 2 or SELV output, or the 2711P-RSACDIN power supply. 

Catalog number 2711P-RSACDIN is a UL accepted power supply for the PanelView Plus terminals. The power supply 
converts AC power to DC power, provides a SELV output, and has electrical input rating of 100…240V AC (50…60 Hz).

These are the electrical output ratings of the power supply:
• 24V DC nominal
• 3 A maximum

For more information on this power supply, refer to the AC Power Supply Installation Instructions,
publication 2711P-IN005.

Figure 4 - Powering a Nonisolated DC Terminal from an AC Power Source

3-position Terminal Block
Series A - D Logic Modules

– +

DC+

DC +

120/230V AC L1

120/230V AC L2/N

To Ground Bus
Protective Earth

Cat. No. 2711P-RSACDIN, AC to DC Power Supply

DC -

Functional Earth (optional)

DC -

Functional Earth to Ground Bus

PanelView Plus 400 and 600 Terminals

PanelView Plus 700…1500 Terminals

DC +
DC -

Functional Earth
to Ground Bus

DC 120/230V AC L1

120/230V AC L2/N

To Ground Bus
Protective Earth

Cat. No. 2711P-RSACDIN, AC to DC Power Supply

DC - –+

2-position Terminal Block
Series E or Later Logic Modules

DC +
DC -

– +
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Wiring and Grounding Guidelines for PanelView Plus Terminals
PanelView Plus Isolated DC Terminals

The 700…1500 terminals with an isolated DC power input use the following:
• Isolated DC logic module
• Earth/ground connection

Terminals with an isolated DC logic module do not require a separate power supply to power multiple devices.

Isolated DC Logic Modules
All PanelView Plus 6 terminals (700…1500 models) that operate on DC power use an isolated DC logic module. Some 
PanelView Plus 700…1500 terminals running FactoryTalk View ME software, version 5.1 or earlier, support logic modules 
with an isolated DC power input. 

External Power Supply for Isolated DC Terminals

Use a SELV or PELV, 24V DC power supply, such as catalog number 2711P-RSACDIN, to power a PanelView Plus 
700…1500 terminal with an isolated DC logic module.

The isolated DC terminals may be powered by the same power source as other equipment, a DC power bus.

Table 5 - Isolated DC Logic Modules

Cat. No. Logic Modules with Isolated DC Power Input

PanelView Plus 6 Terminals (700…1500)

2711P-RP8D Logic module with 512 MB nonvolatile memory and RAM

2711P-RP8DK Conformal-coated logic module with 512 MB nonvolatile memory and RAM 

2711P-RP9D Logic module with 512 MB nonvolatile memory and RAM

2711P-RP9DK Conformal-coated logic module with 512 MB nonvolatile memory and RAM 

PanelView Plus 700…1500 Terminals(1)

(1) These logic modules support FactoryTalk View ME software, version 5.1 or earlier.

2711P-RP1D Marine-certified logic module with 64 MB nonvolatile memory and RAM

2711P-RP2D Marine-certified logic module with 128 MB nonvolatile memory and RAM

2711P-RP6D Marine-certified, CE logic module with 128 MB nonvolatile memory and RAM

2711P-RP2DK Conformal-coated logic module with 128 MB nonvolatile memory and RAM

2711P-RP6DK CE conformal-coated logic module with 128 MB nonvolatile memory and RAM

2711P-RP3D Marine-certified logic module with 256 MB nonvolatile memory and RAM

2711P-RP7D Marine-certified CE logic module with 256 MB nonvolatile memory and RAM

IMPORTANT Refer to Communication Port Isolation on page 20 for information on communication port isolation.

ATTENTION: Use a SELV or PELV supply as required by local wiring codes for your installation. The SELV and PELV power sources 
provide protection so that under normal and single fault conditions, the voltage between conductors and earth/ground does not 
exceed a safe value.
Rockwell Automation Publication 2711P-TD001E-EN-P - March 2015 11



Wiring and Grounding Guidelines for PanelView Plus Terminals
Earth/Ground Connection for Isolated DC Terminals 

PanelView Plus 700…1500 terminals with an isolated DC power supply have an earth/ground terminal that you must 
connect to a low-impedance earth/ground.

The earth/ground connection is on the rear of the display module. The earth/ground terminal wiring requires a minimum 
wire gauge.

The earth/ground terminal is typically connected to a system grounding bus. If the grounding bus has tapped holes, the 
conductor from the functional earth terminal must have a ground lug on the ground bus end. A bolt should pass through a 
star washer, then through the ground conductor lug, then into the ground bus.

Use the shortest, practical wire length to connect the earth/ground to a low-impedance earth/ground. The ground wire 
must be either green or green with a yellow stripe. Refer to local wiring codes and regulations for grounding requirements.

Figure 5 - Earth/Ground Connection for 700…1500 Isolated DC Terminals

AC-to-DC Power Supply to Power Isolated DC Terminals

Powering a PanelView Plus terminal with an isolated DC logic module from an AC power source requires an AC-to-DC 
power supply with a SELV output, or the 2711P-RSACDIN power supply.

IMPORTANT The earth/ground connection to ground is mandatory. This connection is required for noise immunity, reliability, and 
Electromagnetic Compliance (EMC) with the European Union (EU) EMC Directive for CE-mark conformance and for safety by 
Underwriters Laboratory (UL).

Table 6 - Earth/Ground Wiring for Isolated DC Terminals

PE Symbol Wire Type Wire Gauge Terminal Screw Torque

 GND Cu 90 °C (194 °F)
Copper
(stranded or solid)

2.1…5.3 mm2 
(14…10 AWG)

1.13…1.36 N•m
(10…12 lb•in)

ATTENTION: Damage or malfunction can occur when a voltage potential exists between two separate ground points. Make sure 
the PanelView Plus terminal does not serve as a conductive path between two ground points at different potentials.

Enclosure Wall

To Grounding Electrode System

Tapped Hole

Ground Lug

Bolt

Star Washer

Ground Bus

Ground Bus

Earth/Ground to Ground Bus
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Catalog number 2711P-RSACDIN is a UL accepted power supply for the PanelView Plus terminals. The power supply 
converts AC power to DC power, provides a SELV output, and has electrical input rating of 100…240V AC 
(50…60 Hz).

These are the electrical output ratings of the power supply:
• 24V DC nominal
• 3 A maximum

For more information on this power supply, refer to the AC Power Supply Installation Instructions, 
publication 2711P-IN005.

Figure 6 - Power Supply for Isolated DC Terminals

DC+

DC +

120/230V AC L1

120/230V AC L2/N

To Ground Bus
Protective Earth

Cat. No. 2711P-RSACDIN, AC to DC Power Supply

DC -

DC -

Earth/Ground  GND to Ground Bus

PanelView Plus 6 Terminal (700…1500) Shown
PanelView Plus 700…1500 Terminals Look Similar

2-position Terminal Block

– +
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Connect PanelView Plus DC Terminals to DC Power

PanelView Plus terminals with a 24V DC power input have these power ratings.

The power supply is internally protected against reverse polarity of the DC+ and DC- connections. Connecting DC+ or 
DC- to the earth terminal may damage the device. 

Follow these steps to connect a PanelView Plus device to a DC power source.

1. Verify that the device is not connected to a power source.

2. Secure the DC power wires to the terminal block. 

Make sure you connect the DC+ and DC- wires to the correct positions on the power terminal block. 

3. Secure the earth/ground wire.
• On the 400 and 600 terminals, secure the earth/ground wire to the functional earth/ground terminal on the 

input power terminal block.
• On the 700…1500 terminals, secure the earth/ground wire to the earth/ground terminal screw at the bottom of 

the display.

Table 7 - DC Power Ratings

Terminal Input Range

PanelView Plus 400 and 600
PanelView Plus Compact 400 and 600

24V DC nom (18…30V DC)
25 W max (1.0 A at 24V DC)

PanelView Plus 6 (700…1500)
PanelView Plus 700…1500
PanelView Plus Compact 1000

24V DC nom (18…32V DC)
70 W max (2.9 A at 24V DC)

Table 8 - Wire Specifications for DC Power Terminal Block

Terminal Wire Type Dual-wire Gauge(2)

(2) Two-wire maximum per terminal.

Single-wire Gauge Terminal Screw Torque

PanelView Plus 400 and 600
PanelView Plus Compact 400 and 600 Copper

(stranded or solid)
Cu 90 °C (194 °F) 0.3…1.3 mm2

22…16 AWG
0.3…2.1 mm2

22…14 AWG

0.45…0.56 N•m
(4…5 lb•in)

700…1500 logic module 
series A…D (1) 

(1) Terminals with these logic modules support FactoryTalk View ME software, version 5.1 or earlier.

0.23…0.34 N•m
(2…3 lb•in)

700…1500 logic module 
series E and later (1) 

Copper
((stranded or solid))

Cu 90 °C (194 °F) 0.3…1.3 mm2

22…16 AWG
0.3…2.1 mm2

22…14 AWG 0.56 N•m (5 lb•in)PanelView Plus Compact 1000

PanelView Plus 6 terminals
series A or later 

WARNING: Explosion Hazard
Do not disconnect equipment unless power has been switched off and the area is known to be nonhazardous. 
Disconnect all power before installing or replacing components. Failure to disconnect power may result in electrical shock or damage 
to the device.
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Wiring and Grounding Guidelines for PanelView Plus Terminals
4. Apply 24V DC power to the terminal.

Figure 7 - DC Power Connections

Using Isolated DC Logic Modules in Marine Applications

Isolated DC logic modules that are marine-certified require a line filter for use in marine applications. Use Corcom 6VW1 
or equivalent filter type.

2-position Terminal Block
(series E or later logic modules)

3-position Terminal Block
(series A - D logic modules)

+–

– +

Earth/Ground to Ground Bus

DC - DC +

DC - DC +

DC + 
DC -

Functional Earth 
to Ground Bus

PanelView Plus 400/600 or 
PanelView Plus Compact 400/600 DC Terminals

GND

–+

Earth/Ground to Ground Bus GND

2-position Terminal Block
(series A or later logic module)

+–

DC - DC +

PanelView Plus 6 DC Terminals (700…1500)

PanelView Plus 700…1500 or
PanelView Plus Compact 1000 DC Terminals

PanelView Plus Terminal With 
a Marine-certified Logic 

Module

Line 
Filter

GND
DC- DC+

DC-

DC+

1 m (39 in.) maximum

Earth/Ground
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Wiring and Grounding Guidelines for PanelView Plus Terminals
PanelView Plus AC Terminals

PanelView Plus terminals that operate on AC power require the following:
• Protective earth/ground connection on the 400 and 600 terminals
• Protective earth/ground and a functional earth/ground connection on the 700…1500 terminals

PanelView Plus 400 and 600 AC Terminals

All PanelView Plus 400 and 600 terminals operate on AC power. 

PanelView Plus 700…1500 AC Logic Modules

All PanelView Plus 6 and PanelView Plus 700…1500 terminals that operate on AC power use an AC logic module.

Table 9 - PanelView Plus Terminals with AC Power Supplies

Cat. No. Terminal Type

• 2711P-K4M5A, 2711P-K4M20A
• 2711P-K4C5A, 2711P-B4C5A
• 2711P-K4C20A, 2711P-B4C20A

PanelView Plus 400

• 2711P-K6M5A, 2711P-T6M5A, 2711P-B6M5A 
• 2711P-K6M20A, 2711P-B6M20A
• 2711P-K6C5A, 2711P-T6C5A, 2711P-B6C5A 
• 2711P-K6C20A, 2711P-T6C20A, 2711P-B6C20A

PanelView Plus 600

Table 10 - AC Logic Modules

Cat. No. Logic Modules with AC Power Input

PanelView Plus 6 (700…1500) Terminals 

2711P-RP8A Logic module with 512 MB nonvolatile memory and RAM

2711P-RP9A Logic module with 512 MB nonvolatile memory and RAM

PanelView Plus 700…1500 Terminals(1)

(1) These logic modules support FactoryTalk View ME software, version 5.1 or earlier.

2711P-RPA Logic module without nonvolatile memory and RAM

2711P-RP1A Marine-certified logic module with 64 MB nonvolatile memory and RAM

2711P-RP2A Marine-certified logic module with 128 MB nonvolatile memory and RAM

2711P-RP6A Marine-certified CE Logic module with 128 MB nonvolatile memory and RAM

2711P-RP3A Marine-certified logic module with 256 MB nonvolatile memory and RAM

2711P-RP7A Marine-certified CE logic module with 256 MB nonvolatile memory and RAM
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Protective Earth Connection for AC Terminals

PanelView Plus terminals with an AC power input have a protective earth/ground terminal that you must connect to a low-
impedance earth/ground.

The protective earth/ground connection is on the power input terminal block. The protective earth terminal requires a 
minimum wire gauge.

The protective earth/ground terminal is typically connected to a system grounding bus. If the grounding bus has tapped 
holes, the conductor from the functional earth terminal must have a ground lug on the ground bus end. A bolt should pass 
through a star washer, then through the ground conductor lug, then into the ground bus.

Use the shortest, practical wire length to connect the protective earth/ground to a low-impedance earth/ground. The 
ground wire must be either green or green with a yellow stripe.

Refer to local wiring codes and regulations for grounding requirements.

Figure 8 - Protective Earth Connection for 400 and 600 AC Terminals

IMPORTANT The protective earth connection is required for both electrical safety and Electromagnetic Compliance (EMC) with the European 
Union (EU) EMC Directive for CE-mark conformance.

Table 11 - Protective Earth Wiring on AC Terminals

Terminal PE Symbol Wire Type Wire Gauge Terminal Screw Torque

400 and 600
Copper
(stranded or solid)

Cu 90 °C (194 °F)

2.1…3.3 mm2 
14…12 AWG

0.45…0.56 N•m (4…5 lb•in)

700…1500(1)

(1) Includes PanelView Plus 6 terminals and PanelView Plus terminals supporting FactoryTalk View ME software, version 5.1 or earlier.

2.1…3.3 mm2 
14…12 AWG 0.56 N•m (5 lb•in)

Tapped Hole

Ground Lug

Bolt

Star Washer Enclosure WallGround Bus

To Grounding Electrode System

L1
L2/Neutral

Protective Earth 
to Ground Bus
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Functional Earth Connection for 700…1500 AC Terminals

PanelView Plus 700…1500 terminals with an AC power input have these features: 
• Protective earth terminal on the power terminal block
• Functional earth/ground connection on the back of the display

Figure 9 - Protective Earth and Functional Earth Connection for 700…1500 AC Terminals

IMPORTANT On PanelView Plus 700…1500 AC terminals, you must connect both protective earth and functional earth to ground.

ATTENTION: The functional earth and protective earth connections to ground are mandatory. The functional earth/ground 
connection is required for Electromagnetic Compliance (EMC) with the European Union (EU) EMC Directive for CE-mark 
conformance. The protective earth/ground connection is required for safety and regulatory compliance.

Tapped Hole

Ground Lug

Bolt

Star Washer Enclosure Wall
Ground Bus

To Grounding Electrode System

Protective Earth 
to Ground Bus

Functional Earth 
to Ground Bus

L1
L2/Neutral

L L2
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Connect to AC Power

PanelView Plus terminals with an AC power input have these power ratings.

The input power terminal block supports these wire sizes.

Follow these steps to connect the terminal to AC power.

1. Verify that the terminal is not connected to a power source.

2. Secure the AC power wires to the terminal block.

Follow the markings on the terminal block and terminal for proper connections.

3. Secure the protective earth/ground wire to the marked position on the power input terminal block.

4. On 700…500 devices, also secure the functional earth/ground wire to the functional earth terminal screw on the 
back of the display to ground bus.

Figure 10 - AC Power Connections

Table 12 - AC Power Ratings

Terminal Voltage Range Frequency VA

400 and 600 100…240V AC 50…60 Hz 60VA max

700…1500 (1)

(1) Includes PanelView Plus 6 terminals and PanelView Plus terminals supporting FactoryTalk View ME software, version 5.1 or earlier.

100…240V AC 50…60 Hz 160VA max

Table 13 - Wire Specifications for AC Power Terminal Block

Terminal Wire Type Dual-Wire Gauge(2)

(2) Two-wire maximum per terminal.

Single-Wire Gauge Terminal Screw Torque

400 and 600
Copper
(stranded or solid)

Cu 90 °C (194 °F)

0.3…1.3 mm2

22…16 AWG
0.3…2.1 mm2

22…14 AWG 0.45… 0.56 N•m (4…5 lb•in)

700…1500 (1)

(1) Includes PanelView Plus 6 terminals and PanelView Plus terminals supporting FactoryTalk View ME software, version 5.1 or earlier.

0.3…1.3 mm2

22…16 AWG
0.3…2.1 mm2

22…14 AWG 0.56 N•m (5 lb•in)

L1
L2/Neutral

Protective Earth 
to Ground Bus

Functional Earth/Ground to Bus

L1
L2/Neutral

Protective Earth 
to Ground Bus

PanelView Plus 6 (700…1500) Terminals
Other PanelView Plus 700…1500 Terminals Look Similar

PanelView Plus 400 and 600 Terminals
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Communication Port Isolation

PanelView Plus terminals contain integral and modular (externally attached) communication ports. Some of these ports 
contain electrical isolation depending on the catalog number of the terminal or communication module.
Table 14 - Integral Communication Port Isolation

Communication Port 400 and 600 Terminals 700…1500 Terminals(1)

(1) Includes PanelView Plus 6 terminals and PanelView Plus terminals supporting FactoryTalk View ME software, version 5.1 or earlier. 

RS-232 Nonisolated Isolated

USB Nonisolated Nonisolated

Ethernet Isolated Isolated

Table 15 - 400 and 600 Modular Communication Port Isolation

Communication Port Module Isolation

RS-232 2711P-RN22C Isolated

DH-485 2711P-RN3 Nonisolated

DH+™ 2711P-RN8 Isolated

Remote I/O 2711P-RN1 Isolated

DeviceNet 2711P-RN10C Isolated

ControlNet 2711P-RN15C Isolated (1)

(1) NAP port is nonisolated.

Table 16 - 700…1500 Modular Communication Port Isolation

Communication Port Module Isolation

DH-485 2711P-RN6, 2711P-RN6K Isolated

DH+ 2711P-RN6, 2711P-RN6K Isolated

Remote I/O(1)

(1) Remote I/O and DeviceNet networks are supported but no longer available for order.

2711P-RN6 Isolated

DeviceNet(1) 2711P-RN10H Isolated

ControlNet 2711P-RN15S, 2711P-RN15SK Isolated 
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Ethernet Cable

To comply with European Union 89/336/EEC EMC Directive and Marine emission limits, use these Ethernet 
components with the PanelView Plus 700…1500 terminals:

• Belden 7921A shielded Ethernet Cat 5E cable according to TIA 568-B.1 
• RJ45 connector according to IEC 60603-7

The recommended RJ45 connector is available from Sentinel Connector Systems, Inc. as part number 
106S08080058C34.

The maximum cable length between the Ethernet port and a 10/100 Base-T port on the Ethernet hub (without repeaters 
or fiber) is 100 m (328 ft). 

WARNING: Explosion Hazard
Do not connect or disconnect any communication cable with power applied to this device or any device on the network. An electrical 
arc could cause an explosion in hazardous location installations. Be sure that power is removed or the area is nonhazardous before 
proceeding.
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Guidelines for Powering Nonisolated DC PanelView Plus Terminals

To apply 24V DC power to a nonisolated PanelView Plus terminal, you must follow specific guidelines in addition to 
regulatory requirements:

• Use the appropriate power supply.
• Use multiple power supplies for a system with multiple PanelView Plus terminals.
• Use a single point ground.
• Wire the terminal block correctly.
• Apply the correct input voltage to the PanelView Plus terminal.

Use the Appropriate Power Supply

Each nonisolated PanelView Plus terminal in a system must be powered by its own power supply with the correct electrical 
ratings. Use a UL Class 2 or an IEC SELV power source to meet regulatory, electrical shock, and fire prevention 
requirements. 

The PanelView Plus 700…1500 terminals with an isolated DC logic module do not require the use of a UL Class 2 power 
source for UL installations.

The supply you choose depends on the regulatory agency that is applicable to the installation. The 2711P-RSACDIN 
power supply is approved for use with PanelView Plus terminals in most installations.

Refer to Connect PanelView Plus DC Terminals to DC Power on page 14 for an explanation of the power source 
requirements. 

ATTENTION: Disconnect all power before installing or replacing components. Failure to disconnect power may result in electrical 
shock or damage to the device.
22 Rockwell Automation Publication 2711P-TD001E-EN-P - March 2015



Wiring and Grounding Guidelines for PanelView Plus Terminals
Power the Nonisolated DC PanelView Plus Terminals

For systems with nonisolated DC PanelView Plus terminals, you must use a separate converter or power supply to power 
each terminal. 

To power multiple PanelView Plus DC terminals from one DC power supply, use an isolated DC-to-DC converter with 
each terminal. The current from each converter returns to the converter through the DC- wiring. This prevents DC- 
current from returning to the PanelView Plus terminal through earth/ground and damaging the terminal. 

Figure 11 - Isolated DC-to-DC Converters to Power Multiple DC Terminals 

If a system contains multiple PanelView Plus DC terminals, use a separate AC-to-DC power supply with each device. The 
current from each supply returns to the power supply via the DC- wiring.

Figure 12 - Separate AC Power Supplies to Power Multiple DC Terminals
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DC+ DC-DC+ DC-

+24V DC

Power
Common

CircuitryCircuitry

Isolated
DC-to-DC Converter

Isolated
DC-to-DC Converter

PanelView Plus
Terminal

PanelView Plus
Terminal

L2L1 L1L2

DC+ DC- DC+ DC-

CircuitryCircuitry

PanelView Plus
Terminal

AC/DC Power Supply
2711P-RSACDIN

AC/DC Power Supply
2711P-RSACDIN

PanelView Plus
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Use a Single Point Ground

Verify that the circuit powering the PanelView Plus terminal has only one point where DC- is connected to earth/ground. 
This connection is usually internal to the PanelView Plus terminal.

A circuit with DC- connected to earth/ground at more than one point has portions of its DC- wiring electrically paralleled 
by an earth/ground path. Current intended to return to the power source in the DC- wiring can return to the power source 
through the parallel, earth/ground path.
 

Most PanelView Plus terminals have DC- connected to earth/ground internally in the product. Circuits powering these 
terminals must not have another DC- point connected to earth/ground. Otherwise, the DC- current will flow through the 
earth/ground wiring and earth/ground structure. Current flowing through earth/ground can damage the terminal.

Connect the Power Wires Correctly

Make sure you connect the DC+ and DC- wires to the correct positions on the power terminal block. The product is 
protected against the reversal of the DC+ and DC- connections. However, some miswiring combinations of the power 
terminals and earth/ground or the communication wiring can damage the PanelView Plus terminal or connected 
equipment. 

Apply Correct Input Voltage

IMPORTANT For regulatory and reliability reasons, current must return to its power source through the DC- wiring, not through earth/ground.

IMPORTANT No other location powered by the same power source can have DC- connected to earth/ground because the PanelView Plus 
terminal has the internal ground connection.

ATTENTION: Do not perform a dielectric strength test on the nonisolated DC powered terminals. High voltage will damage the 
product.

ATTENTION: Apply the correct voltage type to the DC power terminal block.
Do not connect an AC power source to the DC power terminal block. This will damage the PanelView Plus terminal.
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Guidelines for Powering the Isolated DC PanelView Plus Terminals

To apply 24V DC power to the isolated PanelView Plus terminal, you must follow specific guidelines in addition to 
regulatory requirements:

• A separate power supply is not required to power the isolated DC PanelView Plus terminals.
• Wire the terminal block correctly.
• Apply the correct input voltage to the PanelView Plus terminal.

Power the Isolated DC PanelView Plus Terminals

The PanelView Plus 700…1500 isolated DC terminals support a power source with its output common connected to 
earth/ground, such as a PELV power supply. The DC- input to the isolated PanelView Plus terminal is not connected to 
earth/ground internally within the product. 

The PanelView Plus 700…1500 isolated DC terminals do not require a separate power source for each terminal.

Connect the Power Wires Correctly

Make sure you connect the DC+ and DC- wires to the correct positions on the power terminal block. The product is 
protected against the reversal of the DC+ and DC- connections. However, some miswiring combinations of the power 
terminals and earth/ground or the communication wiring can damage the PanelView Plus terminal or connected 
equipment. 

Apply Correct Input Voltage

Apply the correct voltage type to the DC power terminal block.

ATTENTION: Disconnect all power before installing or replacing components. Failure to disconnect power may result in electrical 
shock or damage to the device.

ATTENTION: Do not connect an AC power source to the DC power terminal block. This will damage the PanelView Plus terminal.
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Wiring and Grounding Guidelines for PanelView Plus Terminals
How to Avoid Grounding Problems

This section provides details on how to avoid grounding problems:
• Multiple Ground Connections
• High Current from Multiple Ground Connections
• Ground Shift Problem
• Ground Reference Problem

Multiple Ground Connections

It is important to avoid multiple ground connections with nonisolated and isolated PanelView Plus terminals.

Nonisolated DC PanelView Plus Terminals

The internal DC power supply of the nonisolated PanelView Plus terminals does not isolate the output voltages from the 
input voltages. On some PanelView Plus terminals, DC- is internally connected to functional earth/ground (and chassis). 
If another device by using the same power source has a DC- common to the earth/ground connection, then two parallel-
current paths exist: 

• One path leads from the DC- of the PanelView Plus terminal to the DC- common of the other grounded device.
• One path leads from the earth/ground terminal of the PanelView Plus terminal to the earth/ground connection of 

the other grounded device.

A ground loop occurs in a system with parallel ground paths. A ground loop can cause excessive current to flow in the 
PanelView Plus terminal. Excessive current flow can damage the PanelView Plus terminal. 
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Isolated DC PanelView Plus Terminals

The power supply of the isolated DC PanelView Plus 700…1500 terminals lets you power multiple terminals from one DC 
power source without creating a ground loop.

High Current from Multiple Ground Connections

The illustration below shows one 24V DC power supply providing power to a DC motor and a nonisolated PanelView 
Plus terminal. Because DC- is connected to earth/ground in the motor and the PanelView Plus terminal, two paths exist 
for the current to return to the power supply. The motor current can flow through the system’s earth/ground structure into 
the PanelView Plus terminal, and back to the power supply. 

Because the system’s earth/ground structure has a lower impedance than the common wiring, the motor current will flow 
through earth/ground and the PanelView Plus terminal. The motor current could damage the terminal.

Nonisolated DC PanelView Plus Terminals

Use a separate power supply for each device; one to power the nonisolated PanelView Plus terminal and one to power the 
motor. The current will return to each power supply through the DC- wiring instead of the earth/ground structure.

DC Power Supply

+24V DC

Power
Common

CircuitryCircuitry

Isolated
PanelView Plus

Terminal

Isolated
PanelView Plus

Terminal

DC+ DC- DC+ DC-
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Isolated DC PanelView Plus Terminals

The isolated DC PanelView Plus terminals can be used in a system with other DC equipment, powered by a single DC 
power source.
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Ground Shift Problem

On most PanelView Plus DC terminals, DC- is internally connected to functional earth/ground. Some PanelView Plus 
communication options do not isolate the communication common from the DC- terminal. In the nonisolated 
communication options, current can flow from the communication common through the PanelView Plus device and out 
the DC- or functional earth terminal.

Refer to Communication Port Isolation on page 20 for a list of isolated and nonisolated communication ports on 
PanelView Plus terminals.

If the device connected to the communication port is referenced to the same ground potential as the PanelView Plus power 
supply, this configuration is not a problem. However, remote communication devices can be referenced away from the 
terminal’s earth ground.

If the communication device is remote from the PanelView Plus terminal and has nonisolated ports, both devices are 
referenced as close as their earth/grounds are referenced. Events such as lightning, ESD, or motor drive noise may cause the 
PanelView Plus terminal or the communication device to be referenced away from the earth/ground potential. This causes 
high current to flow from the terminal’s earth/ground to its common, through the communication wiring, and out the 
communication device’s earth ground. 

High or sustained current can damage the PanelView Plus terminal. Use isolated communication for remote or noisy 
locations.

>

>

>

>

>

>

> >

> >
>

Isolated CommunicationNonisolated Communication
DC Power Supply

+24V DC

Power
Common

+24V DC

Common

Circuitry

DC+ DC-

Comms CircuitryComms

PanelView Plus
Nonisolated
Comms Port

Motor Noise
Lightning,

Ground Shift

Comms Device
Nonisolated
Comms Port

DC Power Supply

+24V DC

Power
Common

+24V DC

Common

Communication
Equipment

PanelView Plus
TerminalDC+ DC-

Circuitry CircuitryComms

Isolated
Communication

Motor Noise
Lightning,

Ground Shift
Rockwell Automation Publication 2711P-TD001E-EN-P - March 2015 29



Wiring and Grounding Guidelines for PanelView Plus Terminals
Ground Reference Problem

A ground reference problem can occur if the equipment communicating with the PanelView Plus terminal, using 
nonisolated communication lines on both ends, is referenced away from earth ground by its power supply. Some systems 
have voltages other than +24V, such as -24V DC. The communication equipment might use these connections:

• +24V DC input is connected to the power supply common.
• Common is connected to the -24V DC power supply. 

These connections provide +24V DC across the communication equipment power supply and do not present a problem 
with the communication equipment alone. However, when the communication equipment is connected to the PanelView 
Plus terminal, the -24V DC power supply is shorted to the device’s DC- and earth ground. High or sustained current in the 
PanelView Plus terminal can damage the device. Use communication lines that are isolated on at least one end.
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Wiring and Grounding Guidelines for PanelView Plus Terminals
Additional Resources

These documents contain additional information concerning related products from Rockwell Automation.

You can view or download publications at http://www.rockwellautomation.com/literature/. To order paper copies of 
technical documentation, contact your local Allen-Bradley distributor or Rockwell Automation sales representative.

Resource Description

PanelView Plus 6 Terminals User Manual, 
publication 2711P-UM006 

Provides an overview of PanelView Plus 6 terminals and gives information on how to install, operate, configure, and 
troubleshoot these devices. 

PanelView Plus Terminals User Manual, 
publication 2711P-UM001 

Provides an overview of the PanelView Plus and PanelView Plus CE terminals and gives information on how to install, 
operate, configure, and troubleshoot these devices. 
These terminals support FactoryTalk View ME software, version 5.1 or earlier.

PanelView Plus Compact Terminals User Manual, 
publication 2711PC-UM001 

Provides an overview of PanelView Plus Compact terminals and gives information on how to install, operate, configure, 
and troubleshoot these devices. 

AC Power Supply Installation Instructions, 
publication 2711P-IN005 

Provides an overview of the AC power supply and provides procedures on how to install and wire the power supply to the 
PanelView Plus terminals.

Industrial Automation Wiring and Grounding Guidelines, 
publication 1770-4.1 Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, http://www.ab.com Provides declarations of conformity, certificates, and other certification details.
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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and 
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to 
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws, 
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are required 
to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be 
impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the 
use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and 
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or 
liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or 
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, 
Inc., is prohibited.

Documentation Feedback 

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this 
document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

Rockwell Otomasyon Ticaret A.Ş., Kar Plaza İş Merkezi E Blok Kat:6 34752 İçerenköy, İstanbul, Tel: +90 (216) 5698400

Rockwell Automation maintains current product environmental information on its website at
http://www.rockwellautomation.com/rockwellautomation/about-us/sustainability-ethics/product-environmental-compliance.page.

http://literature.rockwellautomation.com/idc/groups/literature/documents/du/ra-du002_-en-e.pdf
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http://www.rockwellautomation.com/rockwellautomation/about-us/sustainability-ethics/product-environmental-compliance.page

	Wiring and Grounding Guidelines for PanelView PlusTerminals Technical Data
	About This Publication
	Terms and Definitions
	Wiring and Safety Guidelines
	Hazardous Location Advisory
	Remove and Install the Power Terminal Block
	PanelView Plus 400 and 600 Terminals
	PanelView Plus 700…1500 Terminals

	PanelView Plus Nonisolated DC Terminals
	Nonisolated DC Terminals
	Nonisolated DC Logic Modules
	External Power Supply for Nonisolated DC Terminals
	Earth/Ground Connection for Nonisolated DC Terminals
	AC-to-DC Power Supply to Power Nonisolated DC Terminals

	PanelView Plus Isolated DC Terminals
	Isolated DC Logic Modules
	External Power Supply for Isolated DC Terminals
	Earth/Ground Connection for Isolated DC Terminals
	AC-to-DC Power Supply to Power Isolated DC Terminals

	Connect PanelView Plus DC Terminals to DC Power
	Using Isolated DC Logic Modules in Marine Applications

	PanelView Plus AC Terminals
	PanelView Plus 400 and 600 AC Terminals
	PanelView Plus 700…1500 AC Logic Modules
	Protective Earth Connection for AC Terminals
	Functional Earth Connection for 700…1500 AC Terminals
	Connect to AC Power

	Communication Port Isolation
	Ethernet Cable
	Guidelines for Powering Nonisolated DC PanelView Plus Terminals
	Use the Appropriate Power Supply
	Power the Nonisolated DC PanelView Plus Terminals
	Use a Single Point Ground
	Connect the Power Wires Correctly
	Apply Correct Input Voltage

	Guidelines for Powering the Isolated DC PanelView Plus Terminals
	Power the Isolated DC PanelView Plus Terminals
	Connect the Power Wires Correctly
	Apply Correct Input Voltage

	How to Avoid Grounding Problems
	Multiple Ground Connections
	High Current from Multiple Ground Connections
	Ground Shift Problem
	Ground Reference Problem

	Additional Resources

	Back Cover


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


