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. Chapter 2: Installation, Wiring and Specifications

Safety Guidelines

NOTE: Products with CE marks perform their required functions safely and adhere to relevant
standards as specified by CE directives, provided they are used according to their intended
purpose and that the instructions in this manual are adhered to. The protection provided by the
equipment may be impaired if this equipment is used in a manner not specified in this manual.
A listing of our international affiliates is available on our Web site: http;//www.automationdirect.
com

WARNING: Providing a safe operating environment for personnel and equipment is your
responsibility and should be your primary goal during system planning and installation.
Automation systems can fail and may result in situations that can cause serious injury
to personnel and/or damage equipment. Do not rely on the automation system alone
to provide a safe operating environment. Sufficient emergency circuits should be
provided to stop either partially or totally the operation of the PLC or the controlled
machine or process. These circuits should be routed outside the PLC in the event of
controller failure, so that independent and rapid shutdown is available. Devices, such
as “mushroom” switches or end of travel limit switches, should operate motor starter,
solenoids, or other devices without being processed by the PLC. These emergency
circuits should be designed using simple logic with a minimum number of highly
reliable electromechanical components. Every automation application is different, so
there may be special requirements for your particular application. Make sure to follow
all national, state, and local government requirements for the proper installation and
use of your equipment.

Plan for Safety

The best way to provide a safe operating environment is to make personnel and equipment
safety part of the planning process. You should examine every aspect of the system to
determine which areas are critical to operator or machine safety.

If you are not familiar with PLC system installation practices, or your company does not
have established installation guidelines, you should obtain additional information from the
following sources.

* NEMA — The National Electrical Manufacturers Association, located in Washington, D.C,,
publishes many different documents that discuss standards for industrial control systems.
You can order these publications directly from NEMA. Some of these include:

« ICS 1, General Standards for Industrial Control and Systems
e ICS 3, Industrial Systems
« ICS 6, Enclosures for Industrial Control Systems

* NEC — The National Electrical Code provides regulations concerning the installation and
use of various types of electrical equipment. Copies of the NEC Handbook can often be
obtained from your local electrical equipment distributor or your local library.

* Local and State Agencies — many local and state governments have additional
requirements above and beyond those described in the NEC Handbook. Check with your
local Electrical Inspector or Fire Marshall office for information.
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Chapter 2: Installation, Wiring and Specifications.

Three Levels of Protection

The publications mentioned provide many ideas and requirements for system safety.
At a minimum, you should follow these regulations. Also, you should use the following
techniques, which provide three levels of system control.

« Emergency stop switch for disconnecting system power
* Mechanical disconnect for output module power
* Orderly system shutdown sequence in the PLC control program

Emergency Stops

~
EsTop PowerOn Guard l\'/:I{aTter
Guard Limit Switch Emergency et clay
o |l o—e
N\ Stop 0—@—( —
N |

It is recommended that emergency stop circuits be incorporated into the system for every
machine controlled by a PLC. For maximum safety in a PLC system, these circuits must not
be wired into the controller, but should be hardwired external to the PLC. The emergency
stop switches should be easily accessed by the operator and are generally wired into a
master control relay (MCR) or a safety control relay (SCR) that will remove power from the
PLC 1/O system in an emergency.

MCRs and SCRs provide a convenient means for removing power from the 1/0 system
during an emergency situation. By de-energizing an MCR (or SCR) coil, power to the input
(optional) and output devices is removed. This event occurs when any emergency stop
switch opens. However, the PLC continues to receive power and operate even though all its
inputs and outputs are disabled.

The MCR circuit could be extended by placing a PLC fault relay (closed during normal
PLC operation) in series with any other emergency stop conditions. This would cause
the MCR circuit to drop the PLC I/O power in case of a PLC failure (memory error, /0
communications error, etc.).

Use E-Stop and Master Relay
-

B oo

O R

O ‘ E 0 Master Relay Contacts

’\g{aTtEV Module Saw
elay ]
Contacts Arbor

To disconnect output
module power
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. Chapter 2: Installation, Wiring and Specifications

Emergency Power Disconnect

A properly rated emergency power disconnect should be used to power the PLC controlled
system as a means of removing the power from the entire control system. It may be
necessary to install a capacitor across the disconnect to protect against a condition known
as "out rush”. This condition occurs when the output Triacs are turned off by powering off
the disconnect, thus causing the energy stored in the inductive loads to seek the shortest
distance to ground, which is often through the Triacs.

After an emergency shutdown or any other type of power interruption, there may be
requirements that must be met before the PLC control program can be restarted. For
example, there may be specific register values that must be established (or maintained
from the state prior to the shutdown) before operations can resume. In this case, you may
want to use retentive memory locations, or include constants in the control program to
insure a known starting point.

Orderly System Shutdown

Ideally, the first level of fault detection is the PLC L
control program, which can identify machine —E e o)
problems. Certain shutdown sequences should be ’ /Ri‘ ‘H i
i i
|

performed. The types of problems are usually things /
such as jammed parts, etc., that do not pose a risk of et

personal injury or equipment damage. OY fffffff JQE\
Jam
Detect

'7

Retract

Arm

problems that may result in a risk of personal injury or equipment damage.
WARNING 2: This equipment is designed for use in Pollution Degree 2 environments
(installed within an enclosure rated at least IP54).

WARNING 3: Transient suppression must be provided to prevent the rated voltage
from being exceeded by 140%.

: WARNING 1: The control program must not be the only form of protection for any
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Mounting Guidelines

In addition to the panel layout guidelines, other specifications can affect the installation of
a PLC system. Always consider the following:

« Environmental specifications

« Power Supply specifications

« Regulatory Agency Approvals

« Enclosure Selection and Component Dimensions.

Base Dimensions

The following diagram shows the outside dimensions and mounting hole locations for the
4-slot, 6-slot, and 8-slot bases. Make sure you follow the installation guidelines to allow
proper spacing from other components.

4375 4312
1M11mm 110mm
3947 :
100mm

CPU

Expansion

Unit, Remote
59
150mm E
t Q D
4 holes, clearance

Slave
for M4 screw 4 Slot Base 6 Slot Base
0.47 \1

12 mm

591" 469"
150mm 119mm

16 mm 8 Slot Base

17.36"
441mm
16.65"
423mm

[e] 0

0.28" Mounting hole
7 mm close-up

g

©

i |

c

591" 469
150mm 119mm

3o
3%
33

[i==fi==ife}

Base mounting
dimensions given to
upper (fully seated)

location

=

=)

2o
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3
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Panel Layout and Clearances

There are many things to consider when designing the panel layout. The following items
correspond to the diagram shown on the following page. Note, there may be additional
requirements, depending on your application and use of other components in the cabinet.

The bases must be mounted horizontally to provide proper ventilation.

There should be a minimum of 7.2" (183mm) and a maximum of 13.75" (350mm)
between bases.

A minimum clearance of 2" (50mm) between the base and the top, bottom and
right side of the cabinet should be provided.

A minimum clearance of 3" (75mm) between the base and the left side of the
cabinet should be provided.

There must be a minimum of 2" clearance between the panel door and the nearest
DL405 component.

The ground terminal on the DL405 base must be connected to a single point
ground. Use copper stranded wire to achieve a low impedance. Copper eye lugs
should be crimped and soldered to the ends of the stranded wire to ensure good
surface contact. A general rule is to achieve a 0.1 ohm of DC resistance between
the DL405 base and the single point ground.

There must be a single point ground (i.e. copper bus bar) for all devices in the panel
requiring an earth ground return. The single point of ground must be connected to
the panel ground termination. The panel ground termination must be connected

to earth ground. For this connection you should use #12 AWG stranded copper
wire as a minimum. Minimum wire sizes, color coding, and general safety practices
should comply with appropriate electrical codes and standards for your region. A
good common ground reference (Earth ground) is essential for proper operation of
the DL405. There are several methods of providing an adequate common ground
reference, including:

a. Installing a ground rod as close to the panel as possible.
b. Connection to incoming power system ground.

Properly evaluate any installations where the ambient temperature may approach
the lower or upper limits of the specifications. Place a temperature probe in the
panel, close the door and operate the system until the ambient temperature has
stabilized. If the ambient temperature is not within the operating specification for
the DL405 system, measures such as installing a cooling/heating source must be
taken to get the ambient temperature within the DL405 operating specifications.

Device mounting bolts and ground braid termination bolts should be #10 copper
bolts or equivalent. Tapped holes instead of nut-bolt arrangements should be used
whenever possible. To ensure good contact on termination areas impediments such
as paint, coating or corrosion should be removed in the area of contact.

The DL405 system is designed to be powered by 110 VAC, 220 VAC, or 24 VDC
normally available throughout an industrial environment. Isolation transformers
and noise suppression devices are not normally necessary, but may be helpful in
eliminating/reducing suspect power problems.
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Temperature
Probe

@éﬁﬁﬁ 1 @%O%m

min.
@ DL405 CPU Base
3 ¢} 0
Power in, ] ®
Source @ D NV
N 50mm
min.
7.2"-13.75"
®L83 - 350mm|
Base
Panel \ 0

BUS Bar

Star Washers

Ground Braid — —

(e}
: - 0
o
W@)
Copper Lugs — Panel Ground

® ® 50mm
min.
@ { ®
Earth Ground Terminal

® Note: there is a minimum of 2” (50mm)
clearance between the panel door

% and the nearest DL405 component.
Star \ Panel or

Washers Single Point
Ground Not to scale

Enclosures

Your selection of a proper enclosure is important to ensure safe and proper operation
of your DL405 system. Applications of DL405 systems vary and may require additional
features. The minimum considerations for enclosures include:

« Conformance to electrical standards

« Protection from the elements in an industrial environment

« Common ground reference

« Maintenance of specified ambient temperature

» Access to equipment

+ Security or restricted access

- Sufficient space for proper installation and maintenance of equipment
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Agency Approvals

Some applications require agency approvals. Typical agency approvals which your
application may require are:

e UL (Underwriters' Laboratories, Inc.)
« CSA (Canadian Standards Association)
e CUL (Canadian Underwriters' Laboratories, Inc.)

To obtain the most current agency approval information, see the Agency Approval Checklist
section on the specific component part number web page.

Environmental Specifications
The following table lists the environmental specifications that generally apply to the DL405
system (CPU, Bases, I/O Modules). The I/O module operation may fluctuate depending on
the ambient temperature and your application. Please refer to the appropriate I/O modules
specifications for the temperature derating curves applying to specific modules.

Specifications Rating

Storage Temperature —4° F to 158° F (-20° C to 70° C)

Ambient Operating Temperature 32°F to 140° F (0° C to 60° C)

Ambient Humidity * 30%—95% relative humidity (non—condensing)
Vibration Resistance MIL STD 810C, Method 514.2

Shock Resistance MIL STD 810C, Method 516.2

Noise Immunity NEMA (ICS3-304)

Atmosphere No corrosive gases

*Equipment will operate below 30% humidity. However, static electricity problems occur much more frequently at lower humidity levels. Make
sure you take adequate precautions when you touch the equipment. Consider using ground straps, anti static floor coverings, etc., if you use the
equipment in low humidity environments.

Power

The power source must be capable of supplying voltage and current complying with the
base power supply specifications.

Specifications D4-454DC-1
Input Voltage Nominal 120VAC 24VDC
Input Voltage Range 100-120 VAC; 196-240 VAC (+10% -15%) 20-29 VDC
Input Voltage Ripple N/A <10%
Inrush Current, Maximum 20A 10A
Power Consumption, Maximum 50VA 38W
Voltage Withstand (dielectric) 1 min at 1500 VAC between primary, secondary, field ground and run relay
Insulation Resistance 10MQ at 500VDC
Output Voltage 20-28 VDC (24V nominal), ripple more than 1V P-P
auxiliary power supply
Output Current 24VDC @ 400mA maximum
auxiliary power supply
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Installing DL405 Bases

Three Sizes of Bases
All'1/0 configurations of the DL405 will use a selection of either 4, 6, or 8 slot base(s). Local
and expansion bases can be 4, 6, or 8 slot in size. Local and expansion bases differ only in
how they are wired in a system.

Expansion cable
input connection

Local Base

Expansion cable
output connection

Expansion
cable

J 8 slot base

O

U 6 slot base
5 10

U 4 slot base

WARNING: To minimize the risk of electrical shock, personal injury, or equipment
damage, always disconnect the system power before installing or removing any system
component.

. Expansion
Expansion Bases Bower

Supplies

The CPU/Expansion Unit/Remote Slave must always be installed in the left-most slot in
a base. This slot is marked on the base as P/S, CPU. The I/0 modules can be installed in
any remaining slots. It is not necessary for all slots to be filled for your system to work
correctly. You may use filler modules to fill the empty

slots in the base.

Mounting hole
close-up

The base is secured to the equipment panel or machine | )
. . L ase mounting holes,
using four M4 screws in the corner locations shown to 4 locations
the right. The mounting cut-outs allow removal of the —
base after installation, without completely removing the
mounting screws. Full mounting template dimensions
are given in the previous section on Mounting
Guidelines.
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Component Dimensions
Before installing your PLC system you will need to know the dimensions for the
components in your system. The diagram on this page provide the component dimensions
and should be used to define your enclosure specifications. Remember to leave room for
potential expansion. Please see the Product Weights Appendix for the weights for each
component.

1/0 modules Base Expansion Cable

kﬁ 4375 348mm
i =~ 1.6ft. (.5m) #
3.3t (1m)

Installing Components in the Base

» The components have plastic tabs at the
bottom and a screw that the top.

« With the device tilted slightly forward,
hook the plastic tabs into the notch on
the base.

« Then gently push the top of the
component back toward the base until it
is firmly installed into the base.

Spring loaded
securing screw

« Now tighten the screw at the top of the
device to secure it to the base.

WARNING 1: To minimize the potential damage to the CPU/Module rear base

connector(s), do not force the module into position. It should glide smoothly into place.

If it does not glide smoothly into place, please check the following:

a) Visually inspect the base connector to make sure the mating holes are not blocked.

b) Vgs%a]ly inspect the pins on the rear connector making sure they are not bent or
ushed in.

E:)) Make sure the plastic tabs on the bottom of the CPU/Module are level before

tilting the module into position. Damage to the connectors may occur if the above

information is not considered.

WARNING 2: To minimize the risk of electrical shock, personal injury or equipment

damage, always disconnect the system power before installing or removing any system

equipment.
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CPU and Expansion Unit Wiring Guidelines

N

The main power terminal connections are under the front covers of the D4-454 CPUs

and DL405 Expansion Units. The list below describes the function of each of the terminal
screws. Most of the terminal screws are identical between the CPU and the Expansion unit.
If the terminal screw only applies to one of the units it will be noted.

Run Relay - (CPU only) indicates to an external device when the CPU is in Run Mode by
contact closure. Its normally-open contacts can also remove power from critical 1/0 points
if CPU comes out of Run Mode.

24VDC Auxiliary Power - can be used to power field devices or /0 modules requiring
external power. It supplies up to 400mA of current at 20-28 VDG, ripple less than 1V P-P.
(Not available on DC CPU model.)

Logic Ground - internal ground to the system which can be tied to field devices/
communication ports to unite ground signals.

Chassis Ground - where earth ground is connected to the unit.

AC Power - where the line (hot) and the neutral (common) connections are made to the
CPU/Expansion Unit. (This is also where the DC power source is connected for the 24VDC
CPU. The positive connection is tied to line and the negative connection is tied to ground.

120/240 Voltage Select - a jumper across two of the terminals determines the voltage
selection. Install the jumper to select 120VAC input power, and remove the jumper to
select 240VAC power input (the jumper is not required for DC-powered CPUs or Expansion
Units.)

WARNING: Damage will occur to the power supply if 240 VAC is connected to the
terminal connections with the 120VAC jumper installed. Once the power wiring is
connected, install the protective cover to avoid risk of accidental shock.

CPU Wirin
g 24VDC
Terminal AC Terminal
Strip Strip 2
H oo @ 24V Auxiliary
H® Power a3
§ i | r o3
© 7 = Ié?,g:fnd N4 { @) | — Logic Ground | |[zpeor 32
« @ |/@)]|- Chassis||e )| _ Chassis = bt
02000 T Ground = Ground p—
’j@ — +DC D] - acLine P~
o8 ®||— -pc — AC Neutral s
F, [{ \120/240
L @ Voltage Select
Install jumper between LG and G Install jumper for 120 VAC range; .
Recommended screw torque: 10.6 Ib-in (1.2Nm) leave off for 240 VAC range. Install jumper between LG and G
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Expansion Unit Wiring

The following diagram details the appropriate connections for each terminal.

24VDC
Terminal Strip AC Terminal Strip j
. DIetA05EX
® Koyo
D] ©
NIl > 24V Auxiiary &
SN @ Power @
S ) I(-;L:gifnd 4 :7 Logic Ground ) @
c® L Chassis | |o DIl chassis B ”’]:
s0.2av00 [ Ground =t Ground °®
i — +DC @ AC Line @
,:f — -DC @] — AC Neura
H 1201240
L Voltage Select

Install jumper between LG and G Install jumper for 120 VAC range,

Recommended screw torque: 10.6 Ib-in (1.2 Nm) leave off for 240 VAC range. Install jumper between LG and G

Connecting Programming Devices

You can mount the Handheld directly to Port O of the D4-454 CPU (15-Pin D-Shell
connector), or you can use a 9ft (3m) or 4.6 ft (1.5 m) cable as shown below.

Cable Mount

Direct Mou

Use cable part no.
D4-HPCBL-1, or
D4-HPCBL-2

Retaining Screws

DirectSOFT Programming

The standard port for use in DirectSOFT programming is the 15-pin port 0 on both D4-454
CPUs. The cable shown below is approximately 12 feet (3.6m) long.

D4-454 CPUs, port 0

15-pin D- 9-pin D-shell
shell male female

p— ——ag |

Use cable part no.
D4-DSCBL

L —
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On the D4-454, you may use port 2 instead for DirectSOFT programming. The cable
shown below is approximately 12 feet (3.66 m) long.

D4-454 CPU, port 2 RJ12 9-pin D-shell
phone style female

ﬂ@—u—m'ﬂ\ﬁj

Use cable part no.
D2-DSCBL

| I—

Connecting Operator Interface Devices
It is very common to connect an operator interface to DL405 PLCs. The C-more touch
panels provide a graphical interface designed to display graphics and animation, and to
exchange data to and from the PLC by means of the touch screen.

EA9 Operator Interface
D4-454 CPU, port 0

ToPLC To C-more
15-Pin Port 15-pin Port1

Use cable part no. EA-4CBL-1

D4-454 CPU, port 1

ToPLC To C-moreMicro-Graphic

@ 25-Pin Port Serial Port2
5

Use cable part no. EA-4CBL-2

EA1 Operator Interface

ToPLC To C-moreMicro-Graphic

RJ12 Port Serial Port2
h ” I

Use cable part no. EA-2CBL
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I/0 Wiring Strategies

The DL405 PLC system is very flexible and will work in many different wiring configurations.
By studying this section before actual installation, you can probably find the best wiring
strategy for your application. This will help to lower system cost, wiring errors, and avoid
safety problems.

PLC Isolation Boundaries
PLC circuitry is divided into three main regions separated by isolation boundaries, shown
in the drawing below. Electrical isolation provides safety, so that a fault in one area does
not damage another. A powerline filter will provide isolation between the power source
and the power supply. A transformer in the power supply provides magnetic isolation
between the primary and secondary sides. Opto-couplers provide optical isolation in
Input and Output circuits. This isolates logic circuitry from the field side, where factory
machinery connects. Note the discrete inputs are isolated from the discrete outputs,
because each is isolated from the logic side. Isolation boundaries protect the operator
interface (and the operator) from power input faults or field wiring faults. When wiring a
PLC, it is extremely important to avoid making external connections that connect logic side
circuits to any other.

Primary Side Secondary, or Field Side
Logic side
Power PLC (backplane) Input Inputs
Input Main Module
Filter Power —= CPU —
Supply (backplane) Output
Output
Module uputs
Isolation —» Programming Device, <«— Isolation
Boundary Operator Interface, or Network Boundary

The next figure shows the physical layout of a DL405 PLC system, as viewed from the front.
In addition to the basic circuits covered above, AC- powered CPUs include an auxiliary +24
VDC power supply with its own isolation boundary. Since the supply output is isolated
from the other three circuits, it can power input and/or output circuits.

DL4
Primary Side PLgs Secondary, or

Main Logic side
Power Input  —T™ power

Int |
Supply anrJa <—+ Backplane

!

Auxiliary
+24VDC Out  =—— +24VDC Comm. Input Module Output Module
Supply
1
To Programming Inputs Commons  Outputs Commons }
Device, Operator . . Suoply for N
Interface, Network Field Side oﬁgj’t Circuit
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Powering 1/O Circuits with the Auxiliary Supply
In some cases, using the built-in auxiliary +24VDC supply can result in a cost savings for
your control system. It can power combined loads up to 400mA. Be careful not to exceed
the current rating of the supply. If you are the system designer for your application, you
may be able to select and design in field devices which can use the +24VDC auxiliary
supply.
The D4-454 CPU features the internal auxiliary supply. If input devices AND output loads
need +24VDC power, the auxiliary supply may be able to power both circuits as shown in
the following diagram (400mA limit).

The D4-454DC-1 is desi?ned for application environments in which low-voltage DC

AC Power
Power Input DL405 PLC
Auxiliary Input Module Output Module
+24VDC
Supply Inputs  Com. Outputs Com.
)
ty -~ Y Y

oo Loads

power is more readily available than AC. These include a wide range of battery—powered
applications, such as remotely-located control, in vehicles, portable machines, etc. For
this application type, all input devices and output loads typically use the same DC power
source. Typical wiring for DC-powered applications is shown in the following diagram.

+ +[

— DC Power

DL405 PLC
Power Input

Input Module | | Output Module

Inputs Com. Outputs Com.

Y

Loads
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Powering 1/0 Circuits Using Separate Supplies
In most applications it will be necessary to power the input devices from one power source,
and to power output loads from another source. Loads often require high-energy AC
power, while input sensors use low-energy DC. If a machine operator is likely to come in
close contact with input wiring, then safety reasons also require isolation from high-energy
output circuits. It is most convenient if the loads can use the same power source as the PLC,
and the input sensors can use the auxiliary supply, as shown to the left in the figure below.

If the loads cannot be powered from the PLC supply, then a separate supply must be used
as shown to the right in the figure below.

j‘@“ AC Power F@ AC Power

Power Input DL405 PLC Power Input DL405 PLC

Augxiliary Input Module Output Module Auxiliary Input Module Output Module

+24VDC +24VDC

Supply Inputs  Com. Outputs Com. Supply Inputs  Com. Outputs Com.
+ - L + -

o _
Loads oo Loads Load
Supply

Some applications will use the PLC external power source to also power the input circuit.
This typically occurs on DC-powered PLCs, as shown in the drawing below to the left. The
inputs share the PLC power source supply, while the outputs have their own separate
supply. A worst-case scenario, from a cost and complexity viewpoint, is an application
which requires separate power sources for the PLC, input devices, and output loads. The
example wiring diagram below on the right shows how this can work, but also the auxiliary
supply output is an unused resource. You will want to avoid this situation if possible.

+ Bl
— DC Power
- =T F@ AC Power
DL405 PLC Power Input DLA405 PLC
Power Input
Input Module | 1 Output Module Auxiliary Input Module Output Module
+24VDC

Inputs  Com. Outputs Com. Supply Inputs  Com. Outputs Com.

+ -

— 50—
Loads Load e o Input Loads Load
Supply Supply Supply
L]
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Sinking / Sourcing Concepts

Before going further in the study of wiring strategies, you must have a solid understanding
of “sinking” and “"sourcing” concepts. Use of these terms occurs frequently in input or
output circuit discussions. It is the goal of this section to make these concepts easy

to understand, further ensuring your success in installation. First the following short
definitions are provided, followed by practical applications.

Sinking = provides a path to supply ground (-)
Sourcing = provides a path to supply source (+)

First you will notice these are only associated with DC circuits and not AC, because of the
reference to (+) and (-) polarities. Therefore, sinking and sourcing terminology only applies
to DC input and output circuits. Input and output points that are sinking only or sourcing
only can conduct current in only one direction. This means it is possible to connect the
external supply and field device to the I/O point with current trying to flow in the wrong
direction, and the circuit will not operate. However, you can successfully connect the supply
and field device every time by understanding “sourcing” and “sinking”.

For example, the figure to the right depicts a

“sinking” input. To properly connect the external
supply, you will have to connect it so the input ~ __ nputr———~ — -
provides a path to ground (-). Start at the PLC input 209

terminal, follow through the input sensing circuit,
exit at the common terminal, and connect the supply ,
() to the common terminal. By adding the switch, Sensing

between the supply (+) and the input, the circuit has
been completed . Current flows in the directionof — — {__ J
the arrow when the switch is closed.

\
\
\
Input ‘
\
\
\

Apply the circuit principle above to the four possible
combinations of input/output sinking/sourcing types
as shown below. The 1/0 module specifications at the
end of this chapter list the input or output type.

Sinking Input Sinking Output
PLC PL
****** j r— 77 7 7 77 Output e
\ \ P Load]—
Input ! ! Output ! %
Sensing ! | Switch + ! p—
} } ! Common ‘T
ffffff a1 L 1]
Sourcing Output
PLC PLC
777777 j‘ | — 7 7 7 7 Common
|
Input ! ! Output ! %
Sensing } } Switch + } T
\ \ Outpt 7 aa—
777777 | |

D4-454 User Manual, 1st Edition, Rev. E I 2_1 7



https://cdn.automationdirect.com/static/manuals/d4454userm/d4454userm.html
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1/0 “Common” Terminal Concepts

In order for a PLC I/O circuit to operate, current PLC
must enter at one terminal and exit at another. | Field | MainPath [ ="~
Therefore, at least two terminals are associated Device | (1/0 Point) /o
with every 1/0 point. In the figure to the right, :)

the Input or Output terminal is the main path
provide the return path to the power supply. Return Path

I}

|
|

for the current. One additional terminal must

If there was unlimited space and budget for PLC

I/O terminals, every /O point could have two o
npu

dedicated terminals as the figure above shows.
However, providing this level of flexibility

is not practical or even necessary for most
applications. So, most Input or Output points
on PLCs are in groups which share the return
path (called commons). The figure to the right
shows a group (or bank) of four input points
which share a common return path. In this
way, the four inputs require only five terminals
instead of eight.

——\|  NOTE: In the circuit above, the current in the common path is 4 times any channel’s input current
when all inputs are energized. This is especially important in output circuits, where heavier
gauge wire is sometimes necessary on commons

—_—
12-24VDC INPUT

Most DL405 input and output modules group their I/O points into ™
banks that share a common return path. The best indication of I/O v
common grouping is on the wiring label, such as the one shown to :
the right. There are two circuit banks with eight input points in each. D4-16ND2

The common terminal for each is labeled “"CA” and "CB", respectively. ey ]

| CA

In the wiring label example, the positive terminal of a DC supply i
connects to the common terminals. Some symbols you will see on o
the wiring labels, and their meanings are:

—— 8 —
[

Nouns
NESEPS

o

T

JRERIERIRIREIE)

¢ lelelelelelelelole(e]

i il

INES
ols|2

AC supply DC supply  AC or DC supply
- A
Input Switch Output Load

o

o ]
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Connecting DC 1/0 to “Solid State” Field Devices

In the previous section on Sourcing and Sinking concepts, the DC I/O circuits were
explained to sometimes only allow current to flow one way. This is also true for many of
the field devices which have solid-state (transistor) interfaces. In other words, field devices
can also be sourcing or sinking. When connecting two devices in a series DC circuit, one
must be wired as sourcing and the other as sinking.

Solid State Input Sensors
Several DL405 DC input modules are flexible because they detect current flow in either
direction, so they can be wired as either sourcing or sinking. In the following circuit, a
field device has an open-collector NPN transistor output. It sinks current from the PLC
input point, which sources current. The power supply can be the +24V auxiliary supply or
another supply (+12VDC or +24VDC), as long as the input specifications are met.

FieE Beiice PLC DC Input
P ) Output
| (sinking)
} Supply

Ground 7%_‘ | }:

h;;;;;;
\
l
!
\
L

In the next circuit, a field device has an open-collector PNP transistor output. It sources
current to the PLC input point, which sinks the current back to ground. Since the field
device is sourcing current, no additional power supply is required.

Solid State Output Loads

ljzeljgeﬂce

B _PLCDC Input _
\ L \
\ (sinking) | \
| | |
| Ground Commonj\ |
LY ? |
L~ e J

Sometimes an application requires connecting a PLC output point to a solid state input on
a device. This type of connection is usually made to carry a low-level control signal, not to
send DC power to an actuator.

Several of the DL405 DC output modules are the sinking type. This means that each DC
output provides a path to ground when it is energized. In the following circuit, the PLC

output point sinks current to the output common when energized. It is connected to a

sourcing input of a field device input.

PLC DC Sinking Output Field Device

T+Bcip;r7 % Power ‘h R 7‘
‘ Output Input | \
}—,—J‘P (sinking) + (sourcing) | }

J %—é B 10-30 VDC ‘ |
Common Ground |

he # L !
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. Chapter 2: Installation, Wiring and Specifications

In the next example a PLC sinking DC output point is connected to the sinking input of
a field device. This is a little tricky, because both the PLC output and field device input are
sinking type. Since the circuit must have one sourcing and one sinking device, a sourcing
capability needs to be added to the PLC output by using a pull-up resistor. In the circuit below,
a Rpull-up is connected from the output to the DC output circuit power input.

Iﬁ.QDgOltgut

| +DC pwr —O Power

| R pull-up [j'efldgeﬂci

| ‘ (sourcing) | B

| (sinking) ‘ Output Input Rinput |

} J ‘ = (sinking) | }
Supply | —

| :%—? Common = Ground ,L |

| = ° 1

T L =

NOTE 1: DO NOT attempt to drive a heavy load (> 25mA) with this pull-up method.

NOTE 2: Using the pull-up resistor to implement a sourcing output has the effect of inverting the output point
logic. In other words, the field device input is energized when the PLC output is OFF, from a ladder logic point of
view. Your ladder program must comprehend this and generate an inverted output. Or, you may choose to cancel
the effect of the inversion elsewhere, such as in the field device.

It is important to choose the correct value of Rpull-up. In order to do so, you need to know
the nominal input current to the field device (Iinput) when the input is energized. If this value
is not known, it can be calculated as shown (a typical value is 15mA). Then use Iinput and
the voltage of the external supply to compute Rpull-up. Then calculate the power Ppull-up (in
watts), in order to size Rpull-up properly.

V input (turn—on)

| input =
Rinput
V supply — 0.7 \'% supply2
R pullkup = ——mMMMmmmmm — Rinput P pullbup = ————— —
| input pullup

Of course, the easiest way to drive a sinking input field device as shown below is to use a
DC sourcing output module. The Darlington NPN stage will have about 1.5 V ON-state
saturation, but this is not a problem with low-current solid-state loads.

PLC DC Sourcing Output

| 77766&7771 Common

| ?

| ‘ Field Device

\ | e 9
| ‘ \ Ri |
\ I, Output (sourcing) Input | Mlinput \
} T + (sinking) ‘ ‘
| ‘ Supply | — ‘ }
| } = Ground | |
| \ T L |
- _ _ L _— _
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Relay Output Guidelines

Several output modules in the DL405 1/O family feature relay outputs: D4—-08TR,
F4-08TRS-1, F4-08TRS-2, D4-16TR. Relays are best for the following applications:

« Loads that require higher currents than the solid-state outputs can deliver
« Cost-sensitive applications

» Some output channels need isolation from other outputs (such as when some
loads require different voltages than other loads)

Some applications in which NOT to use relays:
« Loads that require currents under 10mA
+ Loads which must be switched at high speed or heavy duty cycle

Relay outputs in the DL405 output modules are available in two Ri'?’lviihf‘fnli?mms

contact arrangements, shown to the right. The Form A type, | |
or SPST (single pole, single throw) type is normally open and ‘ }

is the simplest to use. The Form C type, or SPDT (single pole, } Lo ot—O—»
double throw) type has a center contact which moves and \ |

a stationary contact on either side. This provides a normally ]

closed contact and a normally open contact.

Some relay output modple s relays ;hare common terminals, Relay with Form C contacts
which connect to the wiper contact in each relay of the bank. S

Other relay modules have relays which are completely isolated \ *:B |
from each other. In all cases, the module drives the relay coil ! — !
: P ! ) e —
when the corresponding output point is on. | | o=
[
A g

Relay Outputs —
Transient Suppression for Inductive Loads in a Control System

The following pages are intended to give a quick overview of the negative effects of
transient voltages on a control system and provide some simple advice on how to
effectively minimize them. The need for transient suppression is often not apparent to the
newcomers in the automation world. Many mysterious errors that can afflict an installation
can be traced back to a lack of transient suppression.

What is a Transient Voltage and Why is it Bad?

Inductive loads (devices with a coil) generate transient voltages as they transition from
being energized to being de-energized. If not suppressed, the transient can be many times
greater than the voltage applied to the coil. These transient voltages can damage PLC
outputs or other electronic devices connected to the circuit, and cause unreliable operation
of other electronics in the general area. Transients must be managed with suppressors for
long component life and reliable operation of the control system.
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This example shows a simple circuit with a small 24V/125mA/3W relay. As you can see,
when the switch is opened, thereby de-energizing the coil, the transient voltage generated
across the switch contacts peaks at 140V.

Example: Circuit with no Suppression

Oscilloscope \:ggs

ANAAN 140

ALY 100

" — 80

= ®

24 VDC T Relay Coil © \\

(24V/125mA/3W, 20

AutomationDirect part no. 0

750R-2C-24D) 20

In the same circuit, replacing the relay with a larger 24V/290mA/7W relay will generate a
transient voltage exceeding 800V (not shown). Transient voltages like this can cause many
problems, including:

» Relay contacts driving the coil may experience arcing, which can pit the contacts
and reduce the relay’s lifespan.

« Solid state (transistor) outputs driving the coil can be damaged if the transient
voltage exceeds the transistor's ratings. In extreme cases, complete failure of
the output can occur the very first time a coil is de-energized.

* Input circuits, which might be connected to monitor the coil or the output
driver, can also be damaged by the transient voltage.

A very destructive side-effect of the arcing across relay contacts is the electromagnetic
interference (EMI) it can cause. This occurs because the arcing causes a current surge,
which releases RF energy. The entire length of wire between the relay contacts, the coil,
and the power source carries the current surge and becomes an antenna that radiates
the RF energy. It will readily couple into parallel wiring and may disrupt the PLC and other
electronics in the area. This EMI can make an otherwise stable control system behave
unpredictably at times.
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PLC’s Integrated Transient Suppressors
Although the PLC's outputs typically have integrated suppressors to protect against
transients, they are not capable of handling them all. It is usually necessary to have some
additional transient suppression for an inductive load.

The next example uses the same 24V/125mA/3W relay used earlier. This example measures
a PLC PNP transistor output, which incorporates an integrated Zener diode for transient
suppression. Instead of the 140V peak in the first example, the transient voltage here is
limited to about 40V by the Zener diode. While the PLC will probably tolerate repeated
transients in this range for some time, the 40V is still beyond the module’s peak output
voltage rating of 30V.

Example: Small Inductive Load with Only Integrated Suppression

Oscilloscope

0 A » Volts
% Y Y * For this example, a 24V/125mA/3W 45
LA - relay is used (AutomationDirect 40
part no. 750R-2C-24D) \

————————————— 35

30 \\
24 To LED 2
VDC - 20
15
10
) 5
e F 0
- 5

The next example uses the same circuit as above, but with a larger 24V/290mA/7W relay,
thereby creating a larger inductive load. As you can see, the transient voltage generated is
much worse, peaking at over 50V. Driving an inductive load of this size without additional
transient suppression is very likely to permanently damage the PLC output.

Example: Larger Inductive Load with Only Integrated Suppression

Oscilloscope
— » Volts
2300A 60

* For this example, a 24/290mA/7TW

relay is used (AutomationDirect 50 P

part no. SC-E03G-24VDC) ﬁ
40 \
30

20

|Common Optical 0
| Isolator
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Additional transient suppression should be used in both these examples. If you are unable
to measure the transients generated by the connected loads of your control system, using
additional transient suppression on all inductive loads would be the safest practice.

Types of Additional Transient Protection
DC Coils:

The most effective protection against transients from a DC coil is a fly back diode. A fly-
back diode can reduce the transient to roughly 1V over the supply voltage, as shown in
this example.

DC Flyback Circuit

Oscilloscope 30

24VDC =

T .z

Sinking Sourcing

Many AutomationDirect's socketed relays and motor starters have add-on fly back diodes
that plug or screw into the base, such as the AD-ASMD-250 protection diode module and
784-4C-SKT-1 socket module shown below. If an add-on fly back diode is not available for
your inductive load, an easy way to add one is to use AutomationDirect's DN-D10DR-A
diode terminal block, a 600VDC power diode mounted in a slim DIN rail housing.

Lu.'t.ﬂ-"}-::r; rwww
" F S_.,-_-,.-, i _l_ l_|_|

L = AT

i |

. o

— i — )

- . e aW

¥ o4
AD-ASMD-250 784-4C-SKT-1 DN-D10DR-A
Protection Diode Module Relay Socket Diode Terminal Block

Two more common options for DC coils are Metal Oxide Varistors (MOV) or TVS diodes.
These devices should be connected across the coil being driven (transient generator) for
best protection as shown below. The optimum voltage rating for the suppressor is the
lowest rated voltage available that will NOT conduct at the supply voltage, while allowing
a safe margin.
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AutomationDirect’'s ZL-TSD8-24 transorb module is a good choice for 24VDC circuits. It

is a bank of 8 uni-directional 30V TVS diodes. Since they are uni-directional, be sure to
observe the polarity during installation. MOVs or bi-directional TVS diodes would install at
the same location, but have no polarity concerns.

DC MOV or TVS Diode Circuit

24VDC =

— I
ZL-TSD8-24
Transorb Module

Sinking Sourcing

AC Coils:

Two options for AC coils are MOVs or bi-directional TVS diodes. These devices are most
effective at protecting the driver from a transient voltage when connected across the coil.
The optimum voltage rating for the suppressor is the lowest rated voltage available that
will NOT conduct at the supply voltage, while allowing a safe margin.

AutomationDirect’'s ZL-TSD8-120 transorb module is a good choice for 120VAC circuits. It
is a bank of eight bi-directional 180V TVS diodes.

AC MOV or Bi-Directional Diode Circuit

VAC ’\}

ZL-TSD8-120 3
Transorb Module

LA

NOTE: Manufacturers of devices with coils frequently offer MOV or TVS diode suppressors as an
add-on option which mount conveniently across the coil. Before using them, carefully check the
suppressors ratings. Just because the suppressor is made specifically for that part does not mean
it will reduce the transient voltages to an acceptable level.

For example, a MOV or TVS diode rated for use on 24-48 VDC coils would need to have a
high enough voltage rating to NOT conduct at 48V. That suppressor might typically start
conducting at roughly 60VDC. If it were mounted across a 24V coil, transients of roughly
84V (if sinking output) or -60V (if sourcing output) could reach the PLC output. Many
semiconductor PLC outputs cannot tolerate such levels.
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=
1/0 Modules Wiring, and Specification

Slot Numbering

2-26 I

The DL405 bases come in 4, 6 or 8 slot sizes with the first slot on the far left dedicated for
the CPU or one of the Base Controller Modules. The 1/0 and Specialty Modules can be
placed in any of the remaining slots on the base. The CPU slot is NOT numbered. The first
slot to the right of the CPU starts at zero. For example, the slot numbering on an 8 slot

base (D4-08B-1) is slot 0 to 7.
Module Placement Restrictions

The following table lists the valid locations for all types of modules in a D4-454 system:

Module/Unit Local CPU Base Local Expansion Base Remote 1/0 Base
CPUs CPU Slot Only - -
Input Modules v v v
Output Modules v v v
Relay Output Modules N4 v v
Analog Modules v v v
D4-EX - v -
D4-EXDC - v -
D4-DCM v () - -
H4-ECOM100 v - -
F4-MAS-MB v - -
Remote 1/0
H4-ERM100 v - -
H4-EBC - - v
D4-RM v - -
D4-RS - - v
D4-RSDC - - v
Motion
D4-HSC v v -
H4-CTRIO v v v
D4-16SIM v v v
F4-16PID v - -
F4-8MPI v - -
F4-4LTC v - -
F4-CP128 v - -
F4-CP128-T v - -
D4-FILL v v v

() When used with H4-ERM100 Ethernet Remote I/O system
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Module Placement
Before wiring the 1/0 modules in your system to field devices, it's very important to make
sure each I/0 module is in the right slot and base in the system. Costly wiring errors may
be avoided by doing the following:

« Do the power budget calculations for each base to verify the base power supply
can power all the modules in the base. Information on how to do this is in
Chapter 4, System Design and Configuration.

« Some Specialty I/O modules may only be installed in particular slots (will
not function properly, otherwise). Check the corresponding manual before
installation and wiring.

*  Whenever possible, keep modules with high voltage and current wiring away
from sensitive analog modules.

I/0 Module Status Indicators

The discrete modules provide LED status indicators to show the status of the 1/0 points.

Loose terminal
block indicator

Status indicators—|

Blown fuse Indicator
(non-replaceable)

(output modules only)

Display status—|
(selects a group
of signals to
be displayed)

Wire tray

Color Coding of 1/0 Modules

The DL405 family of 1/0 modules have a color coding

scheme to help you quickly identify if a module is either
an input module, output module, or a specialty module.
This is done through a color bar indicator located on the

front of each module. The color scheme is listed below: Color Bar
Module Type Color Code =
Discrete/Analog Output Red

Discrete/Analog Input Blue

Other White -
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Wiring the Different Module Connectors
You must first remove the front cover of the module prior to wiring. To remove the cover
depress the bottom tab of the cover and tilt the cover up to loosen from the module

All DL405 1/0 module terminal blocks are removable for your convenience. To remove
the terminal block loosen the retaining screws and lift the terminal block away from the
module. When you return the terminal block to the module make sure the terminal block
is tightly seated. Be sure to tighten the retaining screws. You should also verify the loose
terminal block LED is off when system power is applied.

block even though the PLC system is turned off. To minimize the risk of electrical shock,

/_\ WARNING: For some modaules, field device power may still be present on the terminal
check all field device power before you remove the connector.

Loose terminal block
LED indicator

Retaining screw

Push tab and
lift to remove

g
Y N \ \ s
e © D =& =c =3
Fist =] = e =8 e
D] ® 8 =3 S
Il i 29l i ==l I =9l [ 2@
‘@] & PG s EC T
| — T T T T
co @ — =S = = —9)
=1 (a3 ® 1= ® ®
@® i 3 : =S| =S|
== 52 Y Y = Al
19 32 @é { |
5| =252 -
&) = @ L ® e
;fo = S == = &
I/O module
wiring tray
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Wiring 32 and 64 Point I/O Modules

The 32-point and 64-point I/O modules use a different style of connector due to the
increased number of I/O points. A ZIPLink connection system is shown in the figure
below. Another option is to use the D4-IOCBL-1, a 3 meter prewired solder connector
and cable with pigtail.

64pt. Module Terminal Block Module

The ZIPLink system offers “plug and play” capability, eliminating the need for traditional
wiring. Simply plug one end of the ZIPLink cable into a 32 or 64 point I/O module and
the other end into a ZIPLink Remote Terminal Block Module. Please review out online
ZIPLink Selection Table to ensure proper module/cable combinations are chosen for your
application.
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I/0 Wiring Checklist

Use the following guidelines when wiring the I/O modules in your system.

Moduletype  Suggested AWG Range Suggested Torque
CPU 12AWG 10.63 Ibvinch (1.2 N'm)
8 Point 12AWG 7.97 Ibrinch (0.9 N'm)
16 Point 14AWG 7.97 Ibrinch (0.9 N'm)
ZIPLink Solution Required.
32 Point Review out online selection table to ensure proper module/cable
64 Point combinations are chosen.
D4-10CBL-1 (3m pigtail cable with D4-103264S)

""" NOTE: Wire Type TFFN or Type MTW is recommended. Other types of wire may be acceptable, but
it really depends on the thickness of the wire insulation. If the insulation is too thick and you use
all the 1/O points, then the plastic terminal cover may not close properly.

There is a limit to the size of wire the modules can accept. The table above lists
the suggested AWG for each module type. When making terminal connections,
follow the suggested torque values.

Always use a continuous length of wire, do not combine wires to attain a
needed length.

Use the shortest possible wire length.
Use wire trays for routing where possible.

Avoid running wires near high energy wiring. Also, avoid running input wiring
close to output wiring where possible.

To minimize voltage drops when wires must run a long distance , consider
using multiple wires for the return line.

Avoid running DC wiring in close proximity to AC wiring where possible.
Avoid creating sharp bends in the wires.

299992 NOTE: To reduce the risk of having a module with a blown fuse, we suggest you add external
‘ fuses to your 1/0O wiring. A fast blow fuse, with a lower current rating than the I/0 module fuse
can be added to each common, or a fuse with a rating of slightly less than the maximum current
per output point can be added to each output. Refer to our catalog for a complete line of DIN rail
mounted fuse blocks.

—) T External Fuses

[e IT] (shown with DIN Rail,

/ fuse blocks)

O

NININININ
NI
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DL405 Input Module Chart

The following table lists the available DL405 input modules. Specifications begin on
the following page.

DL405 Input Number of DC Current DC Current

ModuleTypes  InputPoints  Sinklnput  Sourcelnput ~C!MPut
D4-16ND2 16 _ y .
D4-16ND2F 16 - 7 :
D4-32ND3-1 32 ; Y :
D4-32ND3-2 32 ; Y :
D4-64ND2 64 _ ; -
D4-08NA 8 _ : %
D4-16NA 16 _ . %
D4-16NE3 16 ; Y ¥
F4-08NE3S ; J %
D4-08ND3S 7 Y :

DL405 Output Module Chart

The following table lists the available DL405 output modules. Specifications begin
on the following page.

DL405 Output Numberof DC CurrentSink DC Current

Module Types  Output Points Output Source Output AC Output
D4-08TD1 8 v - -
F4-08TD1S 8 v - -
D4-16TD1 16 v - -
D4-16TD2 16 - v -
D4-32TD1 32 v - -
D4-32TD1-1 32 v - -
D4-32TD2 32 - v -
D4-64TD1 64 v - -
D4-08TA 8 - - v
D4-16TA 16 - - v
D4-08TR v v v
F4-08TRS-1 v v v
F4-08TRS-2 v v v
D4-16TR 16 v v v
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D4-08ND3S DC Input D4-16ND2 DC Input
Inputs Per Module 8 (sink/source) Inputs Per Module 16 (current sourcing)
Commons Per Module 8 (isolated) Commons Per Module 2 (isolated)
Input Voltage Range 20-52.8VDC Input Voltage Range 10.2-26.4VDC
Peak Voltage 52.8VDC Peak Voltage 26.4VDC
On Voltage Level >18V On Voltage Level >9.5V
Off Voltage Level <V Off Voltage Level <4.0V
Input Impedance 48k0 Input Impedance 3.2kQ @ 12VDC
|In ut Current SmA @ 24VDC - k%@ 22\\’/[50
P 10mA @ 48VDC |Input Current 38mA@ 12VDC
|Minimum On Current 3.5mA 8.3 mA @24VDC
. |Minimum On Current 3.5mA
Maximum Off Current 1.5mA Maximum Off Current 15mA
Base Power Required 5V 100mA max - 4 = .
Base Power Required 5V 150mA max
OFF to ON Response 3-10ms -
ON to OFF Response 12ms OFF to ON Response 1-7ms (2.3 typical)
Terminal Type (Included) Removable (D4-1610CON) QTR EERE S 2-12ms (4.6 typical)
" o Terminal Type (Included) Removable (D4-1610CON)
EUENRRET Logic Side Status Indicators Logic Side
. Derating Chart . Derating Chart .
P 28 24-48VDC INPUT PO1I ETQ 12-24VDC INPUT
6 ] ” 127 A —— 8 —
_ 0 4 . 0 4 0 4
7 ;o i Lol
— 3 7 4 3 7 3 7
2 — D4-08ND3S o ] I I I I I D4-16ND2
! 0 Jn Jo 3‘0 Jo ;o 60°C e : 8 :S\Smbieégj:km%pgemﬁ (i%F) o TO.‘Z’:%S.[::XDC C
32 50 h68 86 104 122 140°F o @ A @
Ambient Temperature (°C/°F) [:{ H: } —
o — o9 | —
. [:{} C1 @@ 12-24VDC fi+ O#CA 4 @@
: }7+ 4@4.0 co — 1 ®= 2 @:
E?im E‘} < @ 5 |~ @
L — 4@4.2 Slel 70—<Z' @: 2 @=
[ L - & %)
- —®s E 3 @_ — 3
E+ >:C4 D—‘\ P @ 12-24VD( ?@=
?"7"; 5 Do [;{0—[ - @: }& @@
—— el o &) 4, _@
e - P e e
e At
[~ B= el
[ 6 =
- _ [;{L# @@ 777777 2 @
(= — e
To LED @= -yt ) Common 3 @
+ | I | To LED ] @=
1. L | B
o R Optical o . |
P Isolator 35 o Optical ::
Current scuagicur?igu:tion shown — E 77777 Isojﬂor i
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Chapter 2: Installation, Wiring and Specifications.

D4-16ND2F DC Input D4-16 SIM Input Simulator
Inputs Per Module 16 (current sourcing) Inputs per Module 8 or 16 selectable by internal switch

Commons Per Module 2 (isolated) Base Power Required 5V 150mA max
Input Voltage Range 10.2-26.4VDC Terminal Type None
Peak Voltage 26.4VDC Status Indicators Logic Side
On Voltage Level >9.5V
Off Voltage Level <4.0V
3.2kQ @ 12VDC
Input Impedance 29k0 @24VDC
3.8mA@ 12VDC
|Input Current 8.3mA @ 24VDC
|Minimum On Current 3.5mA
Maximum Off Current 1.5mA
Base Power Required 5V 150mA max
OFF to ON Response 1ms
ON to OFF Response 1ms
Terminal Type (Included) Removable (D4-1610CON)
Status Indicators Logic Side
Points Derating Chart . INPUT SIMULATOR
16 12-24VDC INPUT s 6
= e AT
= A Ll
= N b
o0 N . — D4-16ND2F D4-165IM
A R 10.2-26.4VDC _(:} OFF == ON
" Amenttempentue 76 e — 8 or 16 input point selection A0 WO
o —= @ is located on the back of the Al XD
Ve :,%4@ Do DN :T@@ module. JUp——
T ® 4 1
F—— 1 @ e -0
—«*P—]@ 5 5 @ @ Switch position is indicated by the "
. 2 @ s above the input switches.
[ 42@6 @_ LEDs above the input switchi R
’—“7"?4'3 ®- 6 | — @ A5 @O
e T ®cs . @: A6 @O
@0 ! @
——————®5 }& @= A7 SO
Hﬁ;4% . S 3o O
4,7,7 2 0
e, @ 195 -
Current Flow] @ g @_ B2 @O
® . @ B3 @O
12-24VDC [~ e % @@ B4 @O
' T To LED = N Bs 0
\ @@ o)
o B7 @O
| pfisal —&
,,,,,,, E———A S/
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. Chapter 2: Installation, Wiring and Specifications

Inputs Per Module 32 (sink/source)
Commons Per Module 4 (isolated)
Input Voltage Range 20-28VDC
Peak Voltage 30VDC

On Voltage Level > 19V

Off Voltage Level <10V
Input Impedance 4.8kQ
|Input Current 5mA @ 24VDC
|Minimum On Current 3.5mA
Maximum Off Current 1.6 mA
Base Power Required 5V 150mA max
OFF to ON Response 2-10ms

ON to OFF Response 2-10m
Terminal Type Connector sold separately *
Status Indicators Logic Side

* ZIPLink prewired cable solution is recommended. See the online Z/PLink

selector table for more information.

Points
32
28
24
20
16
12

8 |
4 -
0

Derating Chart

10 20 30 4o 50 60°C
32 50 68 86 104122140° F
Ambient Temperature ( °C/°F)

24VDC

Current Flow
—

¥
User

Current Flow
-

User

Supply 4

B7
T COMT

Current Flow
—

53

¥
User |
Supply -

Current Flow
-

To LED

Isolator

INPUT
AB CD
—AC —— 80—
0 4 0 4
1 5 1 5
2 6 2 6
3 7 3 7
D4-32ND3-1
DISPLAY
— SELECT A-B
o 0 c-p
20-28VDC, CLASS2
0 _© 4.2-5.8mA
%)
/O O
Fo—o
o o o o
o [
JO o o
-0 oo
A(J/O o 0o
o0—0 o o
o 0o
C 0O oo
o o oo
o o
[l e]
0 O oo
o 0o
o 0o
o °
© © oo
o o
o 0o
© 0 oo
o o
— ] =2
O

Use Display Select switch to view

1 opticall(AO-A7, BO-B7) or (C0-C7, D0-D7)

Current sinking config. shown
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Chapter 2: Installation, Wiring and Specifications.

-64ND2 DC Input External Power (Optional) 24VDC + 10%, 320mA max
Inputs Per Module 64 (current sourcing) OFF to ON Response 2.5 ms (typical)
Commons Per Module 8 (isolated) ON to OFF Response 5ms (typical)
Input Voltage Range 20-28VDC Terminal Type Connector sold separately *
Peak Voltage 30vDC Status Indicators Logic Side
On Voltage Level >20V *ZIPLink p cable is ded. See the online ZIPLink selector
Off VoItage Level <13V table for more information.
Input Impedance 4.8kQ
[input Current 5mA @ 24VDC
|Minimum On Current 3.6mA
|Maximum Off Current 2.6mA
|Base Power Required 5V 300mA max

If you are using 64-pt. modules, you cannot install any specialty modules in

slots 5, 6, or 7 of the local CPU base.

Paints Derating Chart

0 T T T T 1T
0 10 20 40 50 80°C
50 68 104 12 140°F

Ambient Temperature ( °C/°F)

Wiring per 32pts.
using E>¢24VDCConnec|or/

o °

o °
Currert Flow l y
merad
[ 00
meiand
S
e
s
[ 00
s
S
S
S
[ O
S
S
i
merad

e]

Currert Flow l
Currert Flow l

Currert Flow l

A

il
1 G

Sincethere areonly 32 LEDson the module, you
canonly display the status for 32 points at one
time. In the A - B position the status of the first
group of 32 input points (A0-A17, B0-B17) are
displayed (connector 1). In the C- D position the
status of the second group of 32 input points
(@0-C17, D0-D17) are displayed (connecta 2).

Wiring per 32pts.

AO[© O | A
A1l © O a5
A2| © O | A
Internally oo
Connected A3 A7
ov ci|o o |ov
o A10[ O O |A14
\ A11[ O O | At5
| A12| © O | A6
‘ A13| © O | A17
o — | ©° © |ov
‘ BO| © O |m4
\ B[O O |B5
| B|© O |Bs
J Currert Fow B3| © O |p7
ov T 3| o o |ov
\ 2avie & B10| © O [B#
| ” Bi1| © o |B®5
| B[ © O |B®
] B3| © O |BT
ov oaQ ov
. Input
To LED ‘ To LED
\ C
\ i
Optical 24v0g [ ‘Oplhcal
L Isolator } o 1 Isolator

Connector Pins

D10

D12
D13
[o:}

24\DC INPUT
—AC—r— BD—
040 40 40 4
1515 1515
2 626 2626
37373737
D4-64ND2
DISPIAY
ooy SELET A-B
©0lcs c-D
00| 20-28\DC
oo 42-58mA CLAS2
c7 CNI CN2
© ooV o o
o olcu
o o |ci5 o oll e ol
o o|cie oo oo
o o oo oo
ci7 oo oo
OOOV o o o o
O O |p4 oo oo
o o|ps oo oo
o o|ps oo oo
oo oo
OOD7 (el e o 0
o o jov oo oo
© O D14 o o oo
o o D15 oo o o
oo oo
o o
D16 oo oo
© o b7 oo oo
O O |ov o o oo
~J oo o o
oo oo
¢] O
EXT +H
24\DC_

% b * Module location - this module placemert is
| | restricted to the locd base on DL430/DL440
2avcet | N systems. It may also be placed in expansion
A e o bases in D4-450 and D4-454 system that are
- using the new (-1) bases.
R )
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. Chapter 2: Installation, Wiring and Specifications

D4-08NA AC Input
Inputs Per Module 8

D4-16NA AC Input
Inputs Per Module 16

Commons Per Module 2 (isolated) Commons Per Module 2 (isolated)
Input Voltage Range 80-265VAC Input Voltage Range 80-132VAC
Peak Voltage 265VAC Peak Voltage 132VAC
AC Frequency 47-63 Hz AC Frequency 47-63 Hz
On Voltage Level >70V On Voltage Level >70V
Off Voltage Level <30V Off Voltage Level <20V
Input Impedance 12kQ Input Impedance 8kQ
|,nput Current %(5):: @21::\‘/:8 [nput Current 145mA @ 120VAC
|Minimum On Current 5mA lm;m:,un,:,?):f(::r:::t Zm:
Ximul u
|Maximum Off Current 2mA =
Base Power Required 5V 100mA max ze;s;etPtz)v:;Requlred v 15;2‘: max
OFF to ON Response 5-30ms oN to°0FF R::Z:: 10_50n:s
N to OFF R 1
= to. OFF Response 0-50ms Terminal Type (Included) Removable (D4-16|0CON)
Terminal Type (Included) Removable (D4-810CON) Status Indicators Logic Side
Status Indicators 265VAC Logic Side g
) Points Derating Chart
Points Derating Chart 16 HOVAC INPUT
8 110-220VAC INPUT =
6] T s ﬁT A - BT
— 8 — 0 4 0 4
4 — ? : — 1 5 1 5
2] 2 s * A
0 ‘ ! ‘ ! ‘ i ’ 0 IL) ;O ;0 JO ;0 60°C =
BB R %D — R 50 68 8 104 12 140F - _<Cy
2 /\Srabicr??TcmSpﬁeratL?i (°1C2/3F) ot 8?6%§8r\‘/n/}\c _@— Ambient Temperature (°C/°F) Bgsgolééézc
50/60Hz CA *®
o A @ —@7—40@ CA —~ 0 @=
o———® 4 ot —
e | e el =G
@1 ] y_ﬁ,_g@ ) |~ @
I 7 - — - | |® y_cgoﬁ:%@—@s 6 @=
piam 2 NN I S )1 == =
® Rl =
I 3 ]
e |- el Erpe GE
t—& —® 5 —@& . 9—4(:\‘.:) o @:
S - @ 1@ — @
e ®7 oot T ®s o =
D ®
® — P
5 —
SEENIE B
. S
" ZZSJVA(?CDmmon — = @ novac [ Ccommon @@
| ToLep L @ I To LED @_
| | — P
*»—«‘TEWW Optical ;CZC@: — l I ontie @:
L ioa o _@— wpu! Isglt;gr 3\‘1’
\ —) ____ _ —=eH
Y
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Chapter 2:

D4-16NE3 AC/DC Input
Inputs Per Module 16 (sink/source)

Installation, Wiring and Specifications.

F4-08NE3S AC/DC Input
Inputs Per Module 8 (sink/source)

Commons Per Module 2 (isolated) Commons Per Module 8 (isolated)
Input Voltage Range 10.2-26.4 VAC/VDC Input Voltage Range 90-150 VAC/VDC
Peak Voltage 37.5VAC/VDC Peak Voltage 350 peak < 1Tms
AC Frequency 47-63 Hz AC Frequency 47-63 Hz
On Voltage Level >9.5V On Voltage Level >90VDC/75VAC
Off Voltage Level <3.0v Off Voltage Level <60VDC/45VAC
Input Impedance 2; ::g @ ;4213 Input Impedance 22k0
o A% N [Input Current 5.5mA @ 120V
|Input Current 8.3mA @24V |Minimum On Current 4mA
|Minimum On Current 4mA Maximum Off Current 2mA
Maximum Off Current 1.5mA Base Power Required 5V 90mA max
Base Power Required 5V 150mA max OFF to ON Response 8ms
OFF to ON Response 5-40 ms ON to OFF Response 15ms
ON to OFF Response 10-50 ms Terminal Type (Included) Removable (D4-1610CON)
Terminal Type (Included) Removable (D4-1610CON) Status Indicators Logic Side
Status Indicators Logic Side
N . . Derating Chart
Po]i th Derating Chart 12-24VAC/DC  INPUT Pogmg : OSVACDC  INPUT
— TB —
— B
= AR I —
s —| 1 5 1 5 4 — ? ;‘
| 2 6 2 6 —
4 3 7 3 7 2 - i ?
0 — D4-TONE3 o ] ‘ ‘ ‘ ‘ ‘ F4-08NE3S
I I I I I 10.2-26.4V
o AC/DC 0 10 20 30 40 50 60°C I3
DO W i D or | hltmA @ G BN 20-130v0C |—(EpH
Ambient Temperature (°C/°F) cA | mbient femperature —
0 @@ Mk @ @
ACA 4 [ %4@ 154 | —
— P @ —— @ IN IN | =
T 4 @: & 2 4&@ B N [0 @@
s 1% e
@ —1—®5 . N | = @
@@ e e 4@ Clgl 2 IN 2 @=
] ® S N ) et
@: %H%ﬂ(w ® N |;1 2 @@
® o5 —tr®" —&®
®= 45@ IN @:
=D ~—ter, =
= (oo |[FH@Z
) @ 7 S Nl e @
Common ®= IN 4 ®=
| @@ I = — v @@
+ s === IN —
L =@ & 10 @
TR e T B
L _ S To LED
Current sourcing configuration shown N L - \ _7@;/
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. Chapter 2: Installation, Wiring and Specifications

F4-08TD1S DC Output

Outputs Per Module 8 (current sinking)
Commons Per Module 4 (isolated, 8 terminals)
Operating Voltage 24-150VDC
Output Type MOS FET
Peak Voltage 47-63 Hz
On Voltage Drop 0.5VDC@2A
. 2A/point
Max Current (resistive) 4 Alcopmmon
|Max Leakage Current 5pA
30A for Tms
|Max Inrush Current 19Afor 10ms
[Minimum Load N/A
Base Power Required 5V 295mA max
External DC Required None
OFF to ON Response 25us
ON to OFF Response 25us
Terminal Type (Included) Removable (D4-1610CON)
Status Indicators Logic Side
Fuses 1(3A) per output (see diagram)
Non-replaceable
Points Derating Chart
8 7 +Shpoint 24-150VDC  OUTPUT
1 20mpem ﬁ -
‘] Lol
: ;4A08'/fDlS ’ ’
EERREY R sz [~

sup

com

B[®[@]

el [@lele[o]e
zIEIE B EIEEEIEIEIE)

Optical
Isolator To LED
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Chapter 2: Installation, Wiring and Specifications.

D4-16TD1 DC Output D4-16TD2 DC Output

Outputs Per Module 16 (current sinking) Outputs Per Module 16 (current sourcing)
Commons Per Module 2 internally connected Commons Per Module 2 (isolated)
Operating Voltage 4.5-26.4\IDC Operating Voltage 10.2-26.4VDC
Output Type NPN Open Collector Output Type NPN Emitter Follower
Peak Voltage 40VDC Peak Voltage 40VDC
0.5VDC@0.5A On Voltage Drop 1.5VDC@0.5A
On Voltage Drop 02VDC@0.1A 0.5 Alpoint
Max Current (resistive) ??A? Alpoint Max Current (resistive) 3A/common @ 50°C
common 2.5 Alcommon @ 60°C
|Max Leakage Current 0.1 mA @40VDC Max Leakage Current 0.1mA @40VDC
|Max Inrush Current 2A for 10ms 2A for 10ms
1A for 100ms Max Inrush Current 1A for 100ms
Minimum Load 0.2mA Minimum Load 0.2mA
Base Power Required 5V 200mA max Base Power Required 5V 200mA max
External DC Required 24VDC + 10% @125mA External DC Required None
OFF to ON Response 0.5ms OFF to ON Response 1ms
ON to OFF Response 0.5ms ON to OFF Response 1ms
Terminal Type (Included) Removable (D4-1610CON) Terminal Type (Included) Removable (D4-16I0CON)
Status Indicators Logic Side Status Indicators Logic Side
1(5A) per common
Fuses (5A1p s 1(5A) per common
Non-replaceable Non-replaceable
Points Derating Chart Points Derating Chart O{J‘pu[ Current —
1‘; ™ Ogtput C.urrent 5-24VDC OUTPUT TGA Output Current — 0-3Apoint UT:AWDC OUFT:UT
R e e I A
8 0.5A/point s L 5 Output Current s 1 5
4 (3A/common) 2 6 2 6 ] 0.5A/point i i § g
_ 3 7 3 7 3A/common
O T T T D4-16TD1 47 ( ) D4-16TD2
D08 X% 5V-26.4VDC 0 T T 11 1“-2’02_2-/_‘\'VDC —(::}—

Ambient Temperature (°C/°F)

5-24 VDC
P

|
%@{

Rt

.

24
2avne |- Optical
5

Isolator

Internally

4 connected

0.2mA-0.5A

&

To LED

BB EBERE R é@
sl REREEEE )]

0 10 20 30 40 50 60°C
32 50 68 86 104 122 140°F
Ambient Temperature (°C/°F)

12-24 VDC
B

Q
>

o s

12-24VDC -

}*7

GGG

T,
®

Optical
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. Chapter 2: Installation, Wiring and Specifications

D4-32TD1 DC Output D4-32TD1-1 DC Output

Outputs Per Module 32 (current sinking) Outputs Per Module 32 (current sinking)
Commons Per Module 4 (isolated) Commons Per Module 4 (isolated)
Operating Voltage 4.75-26.4VDC Operating Voltage 5-15VDC
Output Type NPN Open Collector Output Type NPN Open Collector (with pull-up)
Peak Voltage 36VDC Peak Voltage 16.5VDC
On Voltage Drop 0.6VDC@0.2A On Voltage Drop 04VDC@0.1A
L 0.2 A/point 0.09 A/point
pde Tt S 1.6 Alcoi:nmon Max Current (resistive) 0.72 Alcopmmon
|Max Leakage Current 0.1mA @ 36VDC 2.88 A/module
Max Inrush Current 1Afor 10ms |Max Leakage Current 0.1mA@ 16.5VDC
— 0.5 A for 100ms |Max Inrush Current 0.5A for 10ms
Minimum Load 0.1mA 0.2 A for 100ms
Base Power Required 5V 250mA max Minimum Load 0.15mA
External DC Required 24VDC + 10%, 140mA max Base Power Required 5V 250mA max
OFF to ON Response 0.1ms External DC Required 5-15VDC + 10%, 150mA max
ON to OFF Response 0.1ms OFF to ON Response 0.1ms
Terminal Type Connectors sold separately* ON to OFF Response 0.1ms
Status Indicators Logic Side Terminal Type (Included) Connectors sold separately*
Fuses None Status Indicators Logic Side
Fuses None

* ZIPLink prewired cable solution is recommended. See the online ZIPLink
selector guide for more information.

* ZIPLink prewired cable solution is recommended. See the online ZIPLink
selector guide for more information.

Points Derating Chart — Derating Chart Output current
_ b Points 0.015A / point
32 = 5-24vDC ouTPuT POt 5 _15vpe OUTPUT
28— Output current AB CD 32 AB CD
— AC B/D 28— > -
27 0.1A/ point AT 54— Output current” —AC——— BD—
1 s s 20— 0.09A/ point o4 o
16 —| / N . ) B 1 5 1 5
12— Output current 3 7 3 7 1o % 2 6 26
8 0.2A/ point 27 Output current M 17
. p D4-32TD1 8 — P! D4-32TD1-1
4 — 0.05A / point
0 T T T T T
0 10 20 30 40 50 60°C 0 T T T T T
250 B 8 104 12 140°F DISPLAY 9 10 20 30 49 50 60°C DISPLAY
Ambient Temperature (°C/°F) SELECT A-B 3250 8 B 104 12 140°F SELECT A-B
i Ambient Temperature (°C/°F)
e N C-D| C-D
oo Cument Fow M
oo 5-26VDC,CLASS 2 oo—feo SSVDC CLAsS 2
o0 02A —— 0.09A
10 0 —_  ———— ) —_
avoe L1 T AO| A4 I6) —o oy A0| A4
T T 0.0 —— — —o— 100 A0 A% o)
15 o Al] AS — voe g S5 o Al A5
o o0 A2l 46 |0 o e m L a6 o o |
100 = oo —o+tto o =
A3| A7 A3l A7 |lo o
il s alw |[e° e Y < o9
we ¢ UL 5 o < oo === <l |39
e o BOJB4 |10 o T i BO[B4 || o o
po—too 81|85 [0 0 oo B1]B5 || oo
e B2[B6 || © © e 4 B2[B6 |[© ©
o too ez oo Feo—teo = oo
i BB o o o too BB 6 o
3 cnfvi o o == cafvi o o
colca |[o o Fooato~ colca |[o o
1l oo o2 oto? cilcs ||o o
£1ycs Y Cilcs
o o T 2] ce o o
L21¢6 |15 o I (i—— oo
c3[C7 || o o m G| oo
cufvii || o o cufvi || o o
Do[ D4 || ©© Do[D4 || © ©
— — oo
oi[os |32 oifos |92
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Chapter 2: Installation, Wiring and Specifications.

D4-32TD2 DC Output

Outputs Per Module 32 (current sourcing)
Commons Per Module 4 (isolated)
Operating Voltage 10.8-26.4VDC
Output Type PNP Open Collector
Peak Voltage 30vDC

On Voltage Drop 0.6VDC@0.2A

0.2A/point
Max Current (resistive) 1A/common
4/module

|Max Leakage Current 0.01mA @ 26.4VDC
|Max Inrush Current 500mA for 10ms
Minimum Load 0.2mA

Base Power Required 5V 350mA max

. 10.8-26.

B e T 1Alcom0m80n2 ﬁ]gll\lltli)lgq load
OFF to ON Response 0.2ms

ON to OFF Response 0.2ms
Terminal Type Connectors sold separately*
Status Indicators Logic Side

Fuses None

* ZIPLink prewired cable solution is ded. See the online ZIPLink

selector guide for more information.

Current Flo o -
- Wﬁ o — 12-24yDC  OUTPUT Derating Chart for D4-32TD2
&O AB CD Points
— AC——— BD—]
Al o
/O ? 4 o 4 32 Y
5 1 5
22 2 6 2 6 28—
M 37 3 7 o1 Output current
A3 ] 0.2 A /pt
L &O D4-32TD2 20— (1A common)
12-24VDC COM |
+T Vi O/O 16—
DISPLAY
o i, Sg o © ey A-B 12—
—{ " |
}—B1 o) c-D 8
B5
{O 11-26VDC, CLASS2 4 —
JO ST 5 0 T T T 1
- D o s 0 10 20 30 40 50 @
i—‘ JO 2l s s 32 50 68 86 104 122 °H0
12-24VDC comi| A2 A6 |5 o ) bl
:F Vil /O A3[A7 | o o Ambient Temperature (°C/°F)
m—0 0 O clwv 159
T c4 B0| B4
—m<210 o silss oo
B2l80 | ©©
O—5 1°° B3[B7 29
L 5387
] afwr |0 o
- ﬁ &O colca ||o o
12-24VDC comlil cilcs || © ©
:F v 20 alce ||© © ool
—_—tT o 0
210 c3lcr o o Isolator
JO cufwin || o o
O 179 ° Do[Ds || 0 9
————D5 Doros |2 o
1 D2 D11 D5
T 900 D2[o6 |\ o o
o—2 10 D3[o7
o e evw || o
12-24VDC
:F v 20
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. Chapter 2: Installation, Wiring and Specifications

D4-64TD1 DC Output Base Power Required 5V 800mA max
. 0
Inputs Per Module 64 (current sinkin . 24VDC £ 10%,

P - o) External DC Required (850mA per common)
Commons Per Module 8 (non-isolated) 7A total max
Operating Voltage 4.75-28VDC OFF to ON Response 0.1ms
Output Type NPN Open Collector ON to OFF Response 0.2ms
Peak Voltage 36VDC Terminal Type Connector sold separately *
On Voltage Drop 0.6 VDC @0.1A Status Indicators Logic Side

0.1A/point Fuses None
Max Current (Resistive) 1A/common — ] .
7A dule total ZIPLink p  cable soll is led. See the online ZIPLink selector
per module tota table for more information.
|Max Leakage Current 0.01mA @ 36VDC
|Max Inrush Current 1A for 1ms, 700mA for 100ms
|Minimum Load 0.1mA
Points Derating Chart Only 32 status points can be displayed at one time on the front of the ) S ——
64— module. In the A - B position the status of the first group of 32 output 5-24VDC OUTPUT
56— Output current ~ points (A0-A17, BO-B17) are displayed (connector 1). Inthe C - D
48— 0.1A/ point position the status of the second group of 32 output points (C0-C17, AL
40 — D0-D17) are displayed (connector 2). L5105 151 5
32— 2 6 2 6 2 6 2 6
24— * Module location - this module placement is restricted to the local BT s T T
16 —| base on DL430/DL440 systems. It may also be placed in expansion Dé-64TD1
g B bases in D4-450 and D4-454 systems
T T T T T that are using the new (-1) bases. DISPLAY
32 }o‘% . %% %% %)4 ?32 'a‘ﬂo Wiring per 32pts SELECT A-B
Ambient Temperature (°C/°F) Wi oar using %;T ZA\?DC c-p
Wiring per 32pts. 32‘33" Connector and § 5-26V
using EXT 24VDC with 24V on 5-26VDC Load Connector Pins 0.1A CLASS2
Connector Connector Supply CN1 CON2
g Q = g Aoﬁ A4 coﬁ c4 ; °
Current Flow Fo© ront Flow RS Fo o s o ofas ci|oolcs
z ntemally o 220 | ntomaly ¢ y wematy A0 2|48 o2 O °fce o0 oo
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Chapter 2: Installation, Wiring and Specifications.

D4-08TA AC Output D4-08TA AC Output

Outputs Per Module 8 Outputs Per Module 16
Commons Per Module 2 (isolated) Commons Per Module 2 (isolated)
Operating Voltage 15-265VAC Operating Voltage 15-265VAC
Output Type SSR Triac Output Type SSR Triac
Peak Voltage 265VAC Peak Voltage 265VAC
AC Frequency 47-63 Hz AC Frequency 47-63 Hz
On Voltage Drop 15VAC@2A On Voltage Drop 1.5VAC@0.5A
2A/point 0.5 A/point
Max Current 5A/common @ 30°C Max Current 3A/common @ 45°C
2A/common @ 60°C 2A/common @ 60°C
|Max Leakage Current 5mA @ 265VAC |Max Leakage Current 4mA @ 265VAC
30mA for 10ms 15A for 10ms
Max Inrush Current 10A for 100ms |Max Inrush Current 10Afor 100ms
Minimum Load 10mA Minimum Load 10mA
Base Power Required 5V 250mA max Base Power Required 5V 450mA max
OFF to ON Response 1ms OFF to ON Response 1ms
ON to OFF Response 1ms +1/2 cycle ON to OFF Response 1ms +1/2 cycle
Terminal Type (Included) Removable (D4-810CON) Terminal Type (Included) Removable (D4-1610CON)
Status Indicators Logic Side Status Indicators Logic Side
Fuses 1(8A) per common, non-replaceable | |Fuses 1(5A) per common, non-replaceable
oints erating Char ) S
" 8[ o 18-220VAC OUTPUT Points Derating Chart —
—1  Output Current—" T8 FU 16 Output Current 3 Output Cur 18-220VAC OUTPUT
T 1Afpoint Output Current | 12| 035Aoint i\ ot 2o e s
4 : Ol (‘u:em 0.5A/point ; f, \ : Output Current [ 0.25A/point ? : ? :
2 2A/point 3 7 _| 0.5A/point ‘ 2A/common 2 6 2 6
| (5A/common) D4-08TA 4 | 3 7 3 7
’ A 15-265VAC @ o sacommon | D4-16TA
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7 Atk Temessure () 3222838 s =&
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. .~
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. Chapter 2: Installation, Wiring and Specifications

D4-08TR Relay Output F4-08TRS-1 Relay Output

Outputs Per Module 8 relays Outputs Per Module 8 relays

- Commons Per Module 8 (isolated)
Commons Per Module 2 (isolated) ) 12-30VDC/12-125VAC
Operating Voltage 5-30VDC / 5-250VAC Operating Voltage *125-250 VAC
Output Type Form A (SPST-N.O.) Output Type 4 éoﬁﬁm (%SSSF}S,P 0)
Peak Voltage 30VDC/256VAC Peak Voltage 30VDC/250VAC @ 10A
AC Frequency 47-63 Hz AC Frequency 47-63 Hz
On Voltage Drop N/A On Voltage Drop N/A
Max Current 2A/paint 5A/common Max Current 10A/point; 40A/module
|Max Leakage Current 0.1mA @ 265VAC |Max Leakage Current N/A
|anx. Inrush Current 2A [Max Inrush Current 10A
Minimum Load : 5mA Minimum Load 100mA @ 12VDC
Base Power Required 5V 550mA max Base Power Required 5V 575mA max
External DC Required None External DC Required None
OFF to ON Response 12ms OFF to ON Response 7ms
ON to OFF Response 12ms ON to OFF Response 9ms
Terminal Type (Included) Removable (D4-810CON) Terminal Type (Included) Removable (D4-810CON)
Status Indicators Logic Side Status Indicators Logic Side
Fuses 1(8A) per common Non-replaceable | [Fyses 1(10A) per common Non-replaceable

Typical Relay Life (Operations)

Typical Relay Life (Operations) Ma, ijym Operating Voltage
Maximum Operating Voltage Resistive or
Resistive or Inductive Inrush | 28 | 120 | 250
Inductive Inrush | 30| 120 | 250 Load Current | YDC | VAC | VAC
Load Current | YPC | VAC | VAC 1/4HP . N
2A Resistive 100K | 300K | 200K 10A 50K _
2AInductive | 100K | 300K | 60K 5A 200K -
0.5 A Resistive |800K| 1M |800K 3A 325K 50K
0.5 A Inductive | 300K | 300K | 200K 0.05A >50M N
RELAY OUTPUT OUTPUT
;4-037“? =
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@ e T 'H—EF‘ — B ¢ rating is 120 VDC @ 3 |Ne | @:
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Chapter 2: Installation, Wiring and Specifications.

F4-08TRS-2 Relay Output D4-16TR Relay Output

Outputs Per Module 8relays
Commons Per Module 8 (isolated)
Operating Voltage 12-30VDC/12-250 VAC
Output Type 4 FomASHSTNO)
Peak Voltage 250%%[)5 5A
AC Frequency 47-63 Hz
On Voltage Drop N/A
Max Current (Resistive) 4(?:/,;?12% e
|Max Leakage Current N/A
|Max Inrush Current 10A
Minimum Load 5mA
Base Power Required 5V 1000mA max, 60mA/point
External DC Required None
OFF to ON Response Tms
ON to OFF Response 9ms
Terminal Type (Included) Removable (D4-1610CON)
Status Indicators Logic Side

1(10A 250V) per common

Fuses

User-replaceable part # D4-FUSE-2

Typical Relay Life (Operations)

Maximum Operating Voltage
Indutive nush | 28| 120 2460
Load Current VDC | VAC | VAC
5A 200K | 100K | -
3A 325K | 125K | 50K
0.05A >50M| - -
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Sample Relay Output Circuit (1 of 4)
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Sample Relay Output Circuit (1 of 4)
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Outputs Per Module 16 relays

Commons Per Module 2 (isolated)

Operating Voltage 5-30VDC/5-250 VAC

Output Type FormA(SPSTN.O.)

Peak Voltage 30VDC/250VAC

AC Frequency 47-63 Hz

On Voltage Drop N/A

Max Current (Resistive) 5 &%‘ﬁmgn

|Max Leakage Current 0.1mA @ 265VAC

|Max Inrush Current 4A

Minimum Load 5mA

Base Power Required 5V 1000mA max, 60mA/point

External DC Required None

OFF to ON Response 10ms

ON to OFF Response 10ms

Terminal Type (Included) Removable (D4-16|0CON)

Status Indicators Logic Side

Fuses 1(18) per common
Non-replaceable |

Typical Relay Life (Operations)

Maximum Operating Voltage
Resistive or 20 | 120 | 250
Inductive Inrush voe | vac | vac
Load Current
1A Resistive >1M | 500K | 300K
1A Inductive 400K | 200K | 100K
0.5 A Resistive | >2M | 800K | 500K
0.5 A Inductive >1M | 300K | 200K
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