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- Chapter 2: Installation, Wiring and Specifications

Safety Guidelines

2=

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

A\

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
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
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 I/O

system in an emergency.

MCRs and SCRs provide a convenient means for removing power from the I/O 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, I/O

communications error, etc).

Use E-Stop and Master Relay
~ o~
EsTop PowerOn Guard ’\QaTte"
Guard Limit Switch @ Emergency Limit elay
Stop —Q_K_D—L Oi
|
$ STOP|
éimm E| OTTTTTD Master Relay Contacts
: []
YD
éﬁ alola
Output
’\QaTter 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 “outrush.”
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 seck 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 ensure a known starting
point.

Orderly System Shutdown
Ideally, the first level of fault detection is the PLC control L
program, which can identify machine problems. Certain — 5=
shutdown sequences should be performed. The types of 3 BEE

AN

problems are usually things such as jammed parts, etc., that
do not pose a risk of personal injury or equipment damage.

WARNING: The control program must not be the only form of
protection for any problems that may result in a risk of personal
injury or equipment damage.

Retract

Class 1, Division 2, Approval Am
This equipment is suitable for use in Class 1, Zone 2,
Division 2, groups A, B, C and D or non-hazardous locations only.

A\

WARNING: Explosion Hazard! Substitution of components may impair suitability for Class 1, Division 2.
Do not disconnect equipment unless power has been switched off or area is known to be non-
hazardous.

WARNING: Explosion Hazard! Do not disconnect equipment unless power has been switched off or the
area is known to be non-hazardous.

WARNING: All models used with connector accessories must use R/C (ECBT2) mating plug for all
applicable models. All mating plugs shall have suitable ratings for device.

WARNING: This equipment is designed for use in Pollution Degree 2 environments (installed within an
enclosure rated at least IP54).

WARNING: Transient suppression must be provided to prevent the rated voltage from being exceeded
by 140%.
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Chapter 2: Installation, Wiring and Speciﬁcations.

Mounting Guidelines

Before installing the PLC system, you will need to know the dimensions of the components
considered. The diagrams on the following pages provide the component dimensions to use
in defining your enclosure specifications. Remember to leave room for potential expansion

NOTE: If you are using other components in your System, refer to the appropriate manual to determine how
— those units can affect mounting dimensions.

Base Dimensions

The following information shows the proper mounting dimensions. The height dimension is
the same for all bases. The depth varies depending on your choice of I/O module. The length

varies as the number of slots increase. Make sure you have followed the installation guidelines
for proper spacing.

Mounting depths with: Ti A ﬂ
D2-DSCBL-1 5.85” , o~ — ]
on port 2 | (148mm) | T 1_?

=1 =T Sj
32pt. ZIPLink cable or | 4.45” N » M
base exp. unit cable (113mm) (93054 ) 3 (72699 )
mm mm
3.62”
120r16ptl/0  f=— g5~ i 5] - ng
95” -———————————— B — e !
4 or 8pt. /O f— 75mm)"‘ B
]
]
—

e
4 =
DIN Rail slot. Use rail conforming to
DIN EN 50022.
5]
A B C . (Width with Exp
Base (Base Total Width) | (Mounting Hole) | (Component Width) Unit) :
Inches |Millimeters| Inches |Millimeters| Inches |Millimeters| Inches |Millimeters
3-slot 6.77 172 6.41 163 5.8 148 7.24 184
4-slot 7.99 203 7.63 194 7.04 179 8.46 215
6-slot 10.43 265 10.07 256 9.48 241 10.90 277
9-slot 14.09 358 13.74 349 13.14 334 14.56 370
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Panel Mounting and Layout

It is important to design your panel properly to help ensure the DL205 products operate
within their environmental and electrical limits. The system installation should comply with
all appropriate electrical codes and standards. It is important the system also conforms to the
operating standards for the application to ensure proper performance. The diagrams below

reference the items in the following list.
240 oK B
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. |
~

) Airflow

1. Mount the bases horizontally to provide proper ventilation.

U= /

S~

i

e
W

2. If you place more than one base in a cabinet, there should be a minimum of 7.2” (183mm)

between bases.

3. Provide a minimum clearance of 2” (50mm) between the base and all sides of the cabinet. There
should also be at least 1.2” (30mm) of clearance between the base and any wiring ducts.

4. There must be a minimum of 2” (50mm) clearance between the panel door and the nearest

DL205 component.

—

— NOTE: The cabinet configuration below is not suitable for EU installations.
= Refer to Appendix I, European Union Directives.
Temperature
—— Probe
@EE% e
i »
50mm
min.
2 DL205 CPU Base
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Source el =]
E
é {le] B
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>
50mm
Pane min.
ICICIOIOIO)
~ BUS Bar
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SN Earth Ground  Copper Lugs round
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Star Washers
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Chapter 2: Installation, Wiring and Speciﬁcations.

5. The ground terminal on the DL205 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. Remove anodized finishes and use copper
lugs and star washers at termination points. A general rule is to achieve a 0.1 ohm of DC resistance
between the DL205 base and the single point ground. H

6. 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 at 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 DL205.
Methods of providing an adequate common ground reference include:

* Installing a ground rod as close to the panel as possible.
¢ Connection to incoming power system ground.
7. Propetly 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 DL205 system, measures such as installing a cooling/heating source
must be taken to get the ambient temperature within the DL205 operating specifications.

8. 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.

9. The DL205 system is designed to be powered by 110/220 VAC, 24VDC, or 125VDC normally
available throughout an industrial environment. Electrical power in some areas where the PLCs
are installed is not always stable and storms can cause power surges. Due to this, powerline filters
are recommended for protecting the DL205 PLCs from power surges and EMI/RFI noise. The
Automation Powerline Filter, for use with 120VAC and 240VAC, 1-5 Amps, is an excellent choice
(can be located at www.automationdirect.com); however, you can use a filter of your choice. These
units install easily between the power source and the PLC.

Enclosures

Your selection of a proper enclosure is important to ensure safe and proper operation of your
DL205 system. Applications of DL205 systems vary and may require additional features. The
minimum considerations for enclosures include:

e 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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Environmental Specifications
The following table lists the environmental specifications that generally apply to the DL205
system (CPU, Bases, I/O Modules). The ranges that vary for the Handheld Programmer are
noted at the bottom of this chart. I/O module operation may fluctuate depending on the
ambient temperature and your application. Refer to the appropriate I/O module specifications
for the temperature derating curves applying to specific modules.

Specification

Rating

Storage Temperature

—4°F to 158°F (—20°C to 70°C)

Ambient Operating Temperature*

32°F to 131°F (0°C to 55°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

* Operating temperature for the Handheld Programmer and the DV-1000 is 32° to 122°F (0° to 50°C) Storage temperature
for the Handheld Programmer and the DV-1000 is - 4° to 158° F (- 20° to 70°C).

** 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.

Specification AC Powered Bases | 24VDC Powered Bases | 125VDC Powered Bases

D5 0481 Do 0aRDeI! D2-06BDC2—1

Part Numbers D2-06B—1" D2-06BDCH—1. D2-09BDC2-1’
D2-09B-1 D2-09BDC1—1
100-240 VAC (+10%/ —15%)|10.2 — 28.8 VDC (24VDC) with [104-240 VDC

Input Voltage Range 50/60Hz less than 10% ripple +10% —15%

|Maximum Inrush Current 30A 10A 20A

Maximum Power 80VA 25W 30W

Voltage Withstand (dielectric)

1 minute @ 1500VAC between primary, secondary, and field ground

Insulation Resistance

> 10 M at 500VDC

Auxiliary 24 VDC Output

20-28 VDC, less than 1V p-p
300mA max.

None

20-28 VDC, less than 1V p-p
300mA max.

Fusing (internal to base power

supply)

Non-replaceable 2A @ 250V
slow blow fuse

Non-replaceable 3.15A @
250V slow blow fuse

Non-replaceable 2A @ 250V
slow blow fuse
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Chapter 2: Installation, Wiring and Speciﬁcations.

Marine Use

American Bureau of Shipping (ABS) certification requires flame-retarding insulation as per
4-8-3/5.3.6(a). ABS will accept Navy low smoke cables, cable qualified to NEC “Plenum
rated” (fire resistant level 4), or other similar flammability resistant rated cables. Use cable
specifications for your system that meet a recognized flame retardant standard (i.e., UL, IEEE,
etc), including evidence of cable test certification (i.e. tests certificate, UL file number, etc).

NOTE: Wiring needs to be “low smoke” per the above paragraph. Teflon coated wire is also recommended.

Agency Approvals
Some applications require agency approvals. Typical agency approvals that your application
may require are:

e UL (Underwriters Laboratories, LLC)

e CSA (Canadian Standards Association)

* FM (Factory Mutual Research Corporation)
e CUL (Underwriters Laboratories of Canada)

24 VDC Power Bases

Follow these additional installation guidelines when installing D2-03BDC1-1, D2-04BDC1-1,
D2-06BDCI1-1 and D2-09BDC1-1 bases:

¢ Install these bases in compliance with the enclosure, mounting, spacing, and segregation
requirements of the ultimate application.

* These bases must be used within their marked ratings.
¢ These bases are intended to be installed within an enclosure rated at least IP54.

* Provisions should be made to prevent the rated voltage being exceeded by transient disturbances of
more than 40%.

DL205 User Manual, 4th Edition, Rev. D I 2 _9
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Installing DL205 Bases

Choosing the Base Type
E The DL205 system offers four different sizes of bases and three different power supply options.

The following diagram shows an example of a 6-slot base.

Your choice of base depends on three things:
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A 1A 1A 1 A 1

~N 7

CPU Slot I/O Slots

— pEE

Power Wiring
Connections

* Number of I/O modules required
* Input power requirement (AC or DC power)

* Available power budget

Mounting the Base

All I/O configurations of the DL205 may use any of the base configurations. The bases are
secured to the equipment panel or mounting location using four M4 screws in the corner tabs
of the base. The full mounting dimensions are given in the previous section on Mounting

Guidelines.
T T ST
/ 0| 55 | 88 | 8 | 88 4 EE
. QO |
Mounting Tabs §:
]
o
i O s O s O e O e B O

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.
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Chapter 2: Installation, Wiring and Speciﬁcations.

Using Mounting Rails
The DL205 bases can also be secured to the cabinet using mounting rails. You should use rails
that conform to DIN EN standard 50 022. Refer to our catalog for a complete line of DIN-
rail, DINnectors and DIN-rail mounted apparatus. These rails are approximately 35mm high,
with a depth of 7.5 mm. If you mount the base on a rail, you should also consider using end
brackets on each end of the rail. The end brackets help keep the base from sliding horizontally
along the rail. This helps minimize the possibility of accidentally pulling the wiring loose.

If you examine the bottom of the base, you’ll notice small retaining clips. To secure the base
to a DIN-rail, place the base onto the rail and gently push up on the retaining clips. The clips
lock the base onto the rail.

To remove the base, pull down on the retaining clips, lift up on the base slightly, and pull it
away from the rail.

DIN Rail Dimensions

7.5mm |

I

| :agh —
R

Retaining Clips

35 mm

=
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Installing Components in the Base

To insert components into the base: first slide the module retaining clips to the out position
and align the PC board(s) of the module with the grooves on the top and bottom of the base.
Push the module straight into the base untdl it is firmly seated in the backplane connector.
Once the module is inserted into the base, push in the retaining clips to firmly secure the
module to the base.

=5 EE E =
o | B8 =5 ‘ =E
_ I [=N=]
i — I
i
\ Wl
S | u A
/ [ ] 1~

N

CPU must be positioned in
the first slot of the base ~ Align module PC board to

slots in base and slide in

Push the retaining
clips in to secure the module
to the DL205 base

disconnect the system power before installing or removing any system component.

& WARNING: Minimize the risk of electrical shock, personal injury, or equipment damage. Always
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Chapter 2: Installation, Wiring and Speciﬁcations.

Base Wiring Guidelines

Base Wiring 110/220 VAC Base Terminal Strip
The diagrams show the terminal connections H
located on the power supply of the DL205 || [
bases. The base terminals can accept up to 16 85 — 264 VAC
AWG. You may be able to use larger wiring @ |
depending on the type of wire used, but 16 AWG @
is the recommended size. Do not overtighten the ‘ = D L, G
connector screws; the recommended torque value &)| |—= LG
is 7.81 Ib-in (0.882 N.m).

@ [— +
90095 NOTE: You can connect either a 115VAC or 220VAC 24 VDC OUT, 0.3A
[E supply to the AC terminals. Special wiring or jumpers @ — -
— are not required as with some of the other Directl 0GIC
products.

removed there is a risk of electrical shock if you accidentally touch the wiring or wiring terminals.

& WARNING: Once the power wiring is connected, install the plastic protective cover. When the cover is

12/24 VDC Base Terminal Strip 125 VDC Base Terminal Strip
@ . @ - 1+
D _1,2—_24 VDC &) 11_5,—2_64 VDC
@ |— ¢ D |—®a
@® @®
® @ | =+
D ) ZSD(E OUT, 0.3A

DL205 User Manual, 4th Edition, Rev. D I 2_ 1 3



- Chapter 2: Installation, Wiring and Specifications

1/0 Wiring Strategies

The DL205 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 |— R —
Supply (backplane) Output
Output
Module uiputs
Isolation —» Programming Device, <— Isolation
Boundary Operator Interface, or Network Boundary

In addition to the basic circuits covered above, AC-powered and 125VDC bases include an
auxiliary +24VDC 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!

Primary Side DFI,.EgS Secondary, or
Power : Main Logic side
Input Filter =1 Power nternal
nternal
Supply CPU ——{ Backplane
Auxiliary t
+24VDC Out =-—| +24VDC Comm. Input Module | | Output Module
Supply
i 1
To Programming Inputs Commons Outputs Commons }

Device, Operator

Interface, Network Field Side Supply for |

Output Circuit
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Chapter 2: Installation, Wiring and Speciﬁcations.

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 300mA. 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.

All AC powered and 125VDC DL205 bases feature 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.

@ AC Power or 125VDC Bases

Power Input DL205 PLC
Auxiliary Input Module Output Module
+24VDC
Supply Inputs Com. Outputs Com.
+ - \

oo Loads

The 12/24 VDC-powered DL205 bases are designed for application environments in which
low-voltage DC 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.

————
+ L
_— | DC Power

} DL205 PLC
Power Input

Input Module Output Module

Inputs  Com. OQutputs Com.

Loads
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Powering I/O 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

ﬁ@—" AC Power

shown to the right in the figure below.
@ AC Power

Power Input DL205 PLC Power Input DL205 PLC

Auxiliary Input Module Output Module Auxiliary Input Module Output Module
+24VDC +24VDC
Supply Inputs  Com. Outputs Com. Supply Inputs  Com. Outputs Com.
— + —
o o _
Loads e o |Ioa£| Load
Supply
L]

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.

L
_— | DC Power
=T @ AC Power
DL205 PLC Power Input DL205 PLC
Power Input
Input Module || Output Module Auxiliary | | InputModule | | Output Module
+24VDC
Inputs  Com. Outputs Com. Supply Inputs  Com. Outputs Com.
[

vy -

Loads Load oo Input Loads || Load
Supply Supply Supply
L ]
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Chapter 2: Installation, Wiring and Speciﬁcations.

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 | r———=—— 4
will have to connect it so the input provides a path to ©
ground (-). Start at the PLC input terminal, follow
through the input sensing circuit, exit at the common
terminal, and connect the supply (=) to the common
terminal. By adding the switch, between the supply (+)
and the inpug, the circuit has been completed . Currene ~ L—————— 4
flows in the direction of the arrow when the switch is

closed.

Sensing

\
\
\
Input ‘
\
\
\

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

Sinking Input Sinking Output
PLC PL.
****** 0 T 7 7 7 7 Output
| | P 1 Load | ]
Input } } Output + } %
Sensing Switch —
| | ! Common =T
\ \ !
ffffff 4 L]
Sourcing Output
PL PL
7777(:77? (7777077j Common
]
Input } } Output + } %
Sensing Switch —
} } ! Output Load I _T
ffffff J L7 —

DL205 User Manual, 4th Edition, Rev. D I 2_ 1 7
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I/0 “Common” Terminal Concepts

In order for a PLC I/O circuit to operate,
current must enter at one terminal and exit at
another. Therefore, at least two terminals are
associated with every I/O point. In the figure
to the right, the Input or Output terminal is
the main path for the current. One additional
terminal must provide the return path to the

power supply.

If there was unlimited space and budget for
/O terminals, every I/O point could have two
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.

__PLC
Field Main Path j‘
Device | : I/0
(/0 Point) Gircuit |
ol I \
J— ‘
= W
Return Path }
L 1
PLC
T n
\ Input \
o \ Sensing |
55 Input 1 o |
\ \
) 55 Input 2 o * |
\ \
J —— Input3 ? ‘
\
—0 O O |
Bl \
R ‘
T \
‘ \

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.

Most DL205 input and output modules group their I/O
points into banks that share a common return path.
The best indication of I/O 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. The
common terminal for each is labeled “CA” and “CB”,

respectively.

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

AC supply DC supply
O A O
Output Load

Input Switch

—0 o0—
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Chapter 2: Installation, Wiring and Speciﬁcations.

Connecting DC I/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 DL205 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 +24 auxiliary supply or another
supply (+12VDC or +24VDC), as long as the input specifications are met.

Field Device PLC DC Input

ro ] OQutput
(sinking)

Supply

TE

Ground

h;;;;;;
\

\

\

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.

Iﬂeld Device

WV PLC DC Input
r

(sinking) |

Output (sourcing)

\
\
\
! \
\
| Ground Common,L
R ?
L

Solid State Output Loads

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 DL205 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

\
‘ }_,—QL/ Output Input | |
} | (sinking) + (sourcing) | }
‘ J | _— |10-30 VDC [ |
‘ Common e Ground |
\ = L \
e |
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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 R

. o ; pull-up
E is connected from the output to the DC output circuit power input.
ﬂ.ngOﬂgut
P

| +DC pwr e ower
| | R pull-up [Iuildgeﬂcei
| ‘ (sourcing) | B
| (sinking) ‘ Output Input Rinput \
| ‘ Bl (sinking) | \

Supply _ ‘ ‘
| | common = Ground ‘
| = ° 1
I 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 Ry, 1 . In order to do so, you need to know the

nominal input current to the field device (Iinpm) when the input is energized. If this value is
not known, it can be calculated as shown (a typical value is 15mA). Then use I;;,,,, and the
yoltage of th.e external supply to compute R, 5. Then calculate the power Py, (in watts),
in order to size Ry, |, properly.

) V input (turn—on)
| input = ——

Rinput
V supply — 0.7 \Y supply2
Rpulkup = ————— — Rinput Ppullup = ———
| 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

| 77755@7771 Common

\

| ‘ Field Device

\ | e q
\ I Output (sourcing) Input | Minput \
} T + (sinking) ‘ }
| } Supply | —_ | ‘
\ ‘ =T Ground | ‘
\ \ = |
L _ 4 L —
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Chapter 2: Installation, Wiring and Speciﬁcations.

Relay Output Guidelines
Several output modules in the DL205 I/O family feature relay outputs: D2-04TRS, D2-08TR,
D2-12TR, D2-08CDR, F2-08TR and F2-08TRS. 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 10 mA
* Loads which must be switched at high speed or heavy duty cycle

Relay with Form A contacts

Relay outputs in the DL205 output modules are available in two ‘
contact arrangements, shown to the right. The Form A type, or |
SPST (single pole, single throw) type is normally open and is the } L
\
\

simplest to use. The Form C type, or SPDT (single pole, 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 module’s relays share common terminals,
which connect to the wiper contact in each relay of the bank. | ‘
Other relay modules have relays which are completely isolated | \
from each other. In all cases, the module drives the relay coil } lot—O—>
\
\

when the corresponding output point is on.

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.

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.
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- Chapter 2: Installation, Wiring and Specifications

Example: Circuit with no Suppression

Oscilloscope \1/223

AT AN 140

o\ A= # 120

MY (IR 100

i — 80

—_ o

24 VDC ) Relay Col @ .
(24V/125mA/3W, % N—
AutomationDirect part no. 0
750-2C-24D) 2

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.

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
the PNP transistor output of a D0-06DD2 PLC, 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.

2 _22 I DL205 User Manual, 4th Edition, Rev. D



Chapter 2: Installation, Wiring and Speciﬁcations.

Example: Small Inductive Load with Only Integrated Suppression

Oscilloscope
A A . Volts

7 v v * For this example, a 24V/125mA/3W 45
A - relay is used (AutomationDirect 40

part no. 750-2C-24D)
_____________ 25 N\

N\
30
25 AN
20
15

24 To LED

Optical
Isolator

The next example uses the same circuit as above, but with a larger 24V/290mA/7W relay,
thereby creating a larger inductive load. Asyou 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
T Volts
O 7 60

- Y Y * For this example, a 24/290mA/7W
— relay is used (AutomationDirect 50 Pr—

part no. SC-E03G-24VDC) ﬁ
40 \
30

24 \.
VDC - 20
10
|Common Optical 0
Isolator
——————————— -10

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.
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- Chapter 2: Installation, Wiring and Specifications

Types of Additional Transient Protection
DC Coils:
The most effective protection against transients from a DC coil is a flyback diode. A flyback

diode can reduce the transient to roughly 1V over the supply voltage, as shown in this example.

DC Flyback Circuit

Oscilloscope 30

24VvDC =

T :

Sinking Sourcing

Many AutomationDirect socketed relays and motor starters have add-on flyback 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 flyback 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.

AUtOrﬂaliOnDired  ewww
2950 2909
oA e
pI0DE I I
o ° 4
N r o o '
=t To oW
L ha V= 4
AD-ASMD-250 784-4C-SKT-1 DN-D10DR-A
Protection Diode Module Relay Socket Diode Terminal Block
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Chapter 2: Installation, Wiring and Speciﬁcations.

Two more common options for DC coils are Metal Oxide Varistors (MOV) or TVS diodes.
These devices should be connected across the driver (PLC output) 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.

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. MOV or bi-directional TVS diodes would install at the same
location, but have no polarity concerns.

DC MOV or TVS Diode Circuit

+

24VDC =

»

[

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 driver
(PLC output) but are also commonly 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 ’9

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 suppressor’s
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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- Chapter 2: Installation, Wiring and Specifications

1/0 Modules Position, Wiring, and Specification

Slot Numbering
The DL205 bases each provide different numbers of slots for use with the I/O modules. You
may notice the bases refer to 3-slot, 4-slot, etc. One of the slots is dedicated to the CPU, so
you always have one less I/O slot. For example, you have five I/O slots with a 6-slot base. The
/O slots are numbered 0—4. The CPU slot always contains a PLC CPU or other CPU-slot
controller and is not numbered.

Module Placement Restrictions :E_
The following table lists the valid locations for Slot 0| Slot 1| Slot 4 Slot 3 Slot 4
all types of modules in a DL205 system: f= slololols)
CPU Slot 1/0 Slots
Module/Unit Local CPU Base |Local Expansion Base Remote I/0 Base
CPUs CPU Slot Only
DC Input Modules . J J V
AC Input Modules N J V
DC Output Modules J J J
AC Qutput Modules N J V
Relay Output Modules J J V
Analog Input and Qutput Modules N J J
Local Expansion
Base Expansion Module J N
Base Controller Module CPU Slot Only
Serial Remote 1/0
Remote Master V
Remote Slave Unit CPU Slot Only
Ethernet Remote Master J
CPU Interface
Ethernet Base Controller Slot 0 Only Slot 0 Only*
WinPLC Slot 0 Only
DeviceNet Slot 0 Only
Profibus Slot 0 Only
SDS Slot 0 Only
Specialty Modules
Counter Interface Slot 0 Only
Counter I/0 J N
Data Communications J
Ethernet Communications V
BASIC CoProcessor J
Simulator J J J
Filler J J V
* When used with H2-ERM(100) Ethernet Remote 1/0 system
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Chapter 2: Installation, Wiring and Speciﬁcations.

Special Placement Considerations for Analog Modules

In most cases, the analog modules can be placed in any slot. However, the placement can
also depend on the type of CPU you are using and the other types of modules installed to the
left of the analog modules. If you’re using a DL230 CPU (or a DL240 CPU with firmware
earlier than V1.4) you should check the D1205 Analog I/O Manual for any possible placement
restrictions related to your particular module. You can order the DL205 Analog I/O Manual
by ordering part number D2-ANLG-M.

Discrete Input Module Status Indicators
The discrete modules provide LED status indicators to show the status of the input points.
Status indicators

828 =1 =1
O oo oo
O | Terminal
[©)
O |
[€)
]
]
1] 1 1

Terminal Cover )
(installed) Wire tray area
behind terminal cover

Color Coding of I/0 Modules

The DL205 family of I/O 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:

N 2
B8 | Color B
aa ] =58 =58 olor Bar
u oo oo = HA/

o]

o]

o]

Module Type Color Code
Discrete/Analog Output Red
Discrete/Analog Input Blue

= = = = Other White
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Wiring the Different Module Connectors

There are two types of module connectors for the DL205 I/O. Some modules have normal
screw terminal connectors. Other modules have connectors with recessed screws. The recessed

E screws help minimize the risk of someone accidentally touching active wiring.

Both types of connectors can be easily removed. If you examine the connectors closely, you'll
notice there are squeeze tabs on the top and bottom. To remove the terminal block, press the
squeeze tabs and pull the terminal block away from the module.

We also have DIN rail mounted terminal blocks, DINnectors (refer to our catalog for a
complete listing of all available products). ZIPLinks come with special pre—assembled cables
with the I/O connectors installed and wired.

2 WARNING: For some modules, field device power may still be present on the terminal block even

though the PLC system is turned off. To minimize the risk of electrical shock, check all field device
power hefore you remove the connector.

NI N T

oooo
Oooo
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Chapter 2: Installation, Wiring and Speciﬁcations.

I/0 Wiring Checklist

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

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

Terminal type Suggested AWG Range Suggested Torque
10-Terminal Fixed 14— 24 AWG 3.5 Ib-inch (0.4 N-m)
10-Terminal Removable 16* — 24 AWG 7.81 Ib-inch (0.88 N-m)
20-Terminal Removable 16™ — 24 AWG 2.65 Ib-in (0.3 N-m)

*NOTE: 16 AWG Type TFFN or Type MTW is recommended. Other types of 16 AWG may be acceptable,
but it really depends on the thickness and stiffness of the wire insulation. If the insulation is too thick or
stiff and a majority of the module’s I/0 points are used, then the plastic terminal cover may not close
properly or the connector may pull away from the module. This applies especially for high temperature
thermaoplastics such as THHN.

2. Always use a continuous length of wire, do not combine wires to attain a needed length.
3. Use the shortest possible wire length.

4. Use wire trays for routing where possible.

5

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

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

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

9. To reduce the risk of having a module with a blown fuse, we suggest you add external fuses to
your I/O wiring. A fast blow fuse, with a lower current rating than the I/O 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
DINnectors, DIN-rail mounted fuse blocks.

<>  DINnector External Fuses

[ ﬁn—l*ﬁ:a (DIN rail mounted Fuses)
[=2=} oo oo ao
o | 881 881 =

o

o

o
o
a
3
1 1
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D2-08ND3, DC Input D2-16ND3-2, DC Input
D2-08ND3 DC Input D2-16ND3-2 DC Input
Inputs per Module 8 (sink/source) Inputs per Module 16 (sink/source)
Commons per Module 1(21/0 terminal points) TS T 2isolated
Input Voltage Range 10.2-26.4 VDC Bt Valtal; o (2% I/g Ste\;rgglal points/com)
Peak Vollage 26.4VDC ~
ON Voltage Level 95 VDC minimum Peak Voltage 30VDC (10mA)
OFF Voltage Level 3.5 VDC maximum 32’,:",‘,’”,7“ Lfvell ; 3 ggc minimum
AC Frequency N/A ollage Leve maximum
Input Impedance 27kQ AC Frequency NA
; C . 40mA@ 12VDC Input Impedance 39kQ
Input Current 85 mA @ 24VDC Input Current 6mA @ 24VDC
Minimum ON Current 35mA Minimum ON Current 35mA
Maximum OFF Current 1.5mA Maximum OFF Current 15mA
Base Power Required 5VDC 50mA Base Power Required 5VDC |100mA
OFF to ON Response Tto8ms OFF to ON Response 3109 ms
ON to OFF Response 1108 ms ON to OFF Response 3to9ms
Terminal Type (included) |Removable, D2-8I0CON Terminal Type (included) |Removable, D2-1610CON
Status Indicator Logic side Status Indicator Logic side
Weight 2.3 0z. (659) Weight 2.3 0z. (650)
Points Derating Chart Points Derating Chart
8 16 —
6 — 12 —
s s -
5 IN 1\3[3%4 o IN v251c
o] T T T T oD I 4 0 T T T 0 =X 4
0 10 20 30 40  5055°C 10 &= s 0 10 20 30 4  5055°C =0 =5
32 50 68 86 104 122131°F 20 T 6 32 50 68 86 104 122131°F T 3
Ambient Temperature (°C/°F) 30 =1 7 ‘ Ambient Temperature (°C/°F) = = 7
12-240DC D2-08ND3 B = - ND3-2 ‘
sowee mematy | ———— L;j
S L= e -
* e
E @ @ :»—%° k2| &
5350 | @‘ 7:%7 D% )
554 [@} 24VDC :?;L’CG T}’—“ @ 8 o ® (]D
1] @‘ e FS @
5] @ o bl ©
Pl =9 =19 -S| @
of @} s nP e C | @
[ “otcrmal mode cieiry ~ 2 @‘ @ D% S
| Vi A @ —1® N
INF‘UT ’j D2-08ND3
i I ﬁ I
‘ ‘ ToLED I:L I:]

2 _ 3 0 I DL205 User Manual, 4th Edition, Rev. D

com I?pﬂca\
Sink T

olator




Chapter 2: Installation, Wiring and Speciﬁcations.

D2-32ND3, DC Input

Inputs per Module 32 (sink/source)
Commons per Module 4 isolated (8 1/ terminal points / com)
Input Voltage Range 20-28 VDC

Peak Voltage 30vDC

ON Voltage Level 19VDC minimum

OFF Voltage Level 7VDC maximum

AC Frequency N/A

Input Impedance 48kQ

Input Current 8.0 mA@ 24 VDC
Minimum ON Current 35mA

Maximum OFF Current 1.5mA

Base Power Required 5VDC 25mA

OFF to ON Response 3t09ms

ON to OFF Response 3to9ms

Terminal Type (not included) Removable 40-pin Connector'
Status Indicator Module Activity LED
Weight 210z (60 )

' Connector sold separately. See Terminal Blocks and Wiring for wiring options.

Points|

Derating Chart

32

AN

I T T T T
10 20 30 40 50 55°C
50 68 86 104 122131°F
Ambient Temperature (°C/°F)

ﬁn&ernal module circuitry o V4
INPUT
|l | J_ To Logic
l | I Optical
Sink x +=,' .COM Isolator
|
Source I~
24 VDC I_ —_—

4 I
IN 24
VDC
ACT
o] | = [O]
v
5 0 D2-32ND3
——
Sink e 0 0 __ )
o R A0 [A4
2avpe L1 — o © A L]
T = Al [A5
+ COMI o0—0 AL [AS o0
Source - BO A2 | A6 [N ]
B OO A3 [A7 vo
=71 0° acr 0o
Sink —so—82 1 0 BO [ B4 0o
R e gilEs ||vo
2avpe "L 57 00 B R '
+LLL CoMIl o—0 B2 |B6
Source ~ o B3 |B7 oo
———— SINe]] .
5o 0 art
e 1200 Co [C4 1o
sink = 0 © 1165 1o
_ C C2[Cé
L pey ) C2 | Co6 [
24VDC +T..-L_|'[ oM :/O: c3 |C7 (]
Source I Cll L]
— 0 —
o DolDi ||0®
———— D1 | D5 : :
Sink 1o o D2 [ D6
e I F=——8Fc o o7 |[*°
R o e TV ) CV[CV | )
Source \
4-6mA
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D2-32ND3-2, DC Input

D2-32ND3-2 DC Input

Inputs per Module 32 (Sink/Source)
Commons per Module 4 isolated (8 /0 terminal points / com)
Input Voltage Range 45010 15.6 VDC min. to max.
Peak Voltage 16VDC
ON Voltage Level 4VYDC minimum
OFF Voltage Level 2VDC maximum
AC Frequency N/A
Input Impedance 1.0kQ @5-5VDC

4mA@5VDC
Input Current 11mA @ 12VDC

14mA @ 15VDC
Maximum Input Current 16mA @ 15.6 VDC
Minimum ON Current 3mA
Maximum OFF Current 05mA
Base Power Required 5VDC 25mA
OFF to ON Response 3to9ms
ON to OFF Response 3t09ms
Terminal Type (not included) Removable 40-pin connector’
Status Indicator Module activity LED
Weight 2.1 0z. (60g)

' Connector sold separately.

See Terminal Blocks and Wiring for wiring options.

Derating Chart
Input Voltage: 5VDC
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Points
IN 5-15 32
VDC 28
5520 [~ ACT 24
—mtoo | & 5] | G
& oo—42—0
»—ooﬁJO D2-32ND3-2 16
sk $—==00—2TO 0O o — 12
N oo —a A0 [A4 8 —
5-15VDC LEL«—Fo.i/VgO AT | A5 oo
T oM 5 AT |AS oo 4
Source B A2 | A6 oo o
500 (OO ATA7 0o
—to*o%@ Cl|Cl oo 0 10 20 30 40 50 55 degreeC
7 B0 | B4 oo 32 50 68 86 104 122 131 degreeF
sk $—==20—pe 100 B1[B5 0o 8
_ b—00—— oo ;
5 15vDC T ELiTO OTQO g%% 0o Ambient T emperature (C/F)
FooT-— - COMI[nH 02 1B/ .
Source <o cir[ci 00 Derating Chart
55 C = o
-l e WA co[ca 0o Input Voltage: 12VDC and 15VDC
—5—10 0 G165 oo Points
< o C2 |Co oo
Sk ¢ T gg JO c3 |C7 Do 32 \ 12VDC
I ] e—so o cinjc oo 28
1+ o7 ELUASY < SUDC
5-15VDC If’—L«b—ooWJo D0 [ D4 Do o4 N 15VDC
Source _ o D1 | D5 a0 20
.Y A D2 | D6 0o 16
¢ —55—pL+0 0 D D7 12
o aviav |~ 8
sk 5500 e 1O .
- — D3
. T ¢ 5o—D3 |
5-15VDC ifh *0707@ @ 0
LT~ COMIVIA o 5-15VDC
Source 4-14mA 0 10 20 30 40 50 55 degree C
i CLASS2 B 3250 68 86 104 122 131 dey
gree F
%/ Ambient T emperature (C/F)



Chapter 2: Installation, Wiring and Specifications
|

110 VAC

com
[

CcOoM
tie q10VAC |

D2-08NA-1, AC Input
Inputs per Module 8
Commons per Module 1 (2 1/0 terminal points)
Input Voltage Range 80-132 VAC
Peak Voltage 132VAC
ON Voltage Level 75VAC minimum
OFF Voltage Level 20VAC maximum
AC Frequency 47-63 Hz
Input Impedance 12kQ @ 60Hz
13mA @ 100VAC, 60Hz
Input Current 11mA @ 100 VAC, 50Hz
Minimum ON Current 5mA
Maximum OFF Current 2mA
Base Power Required 5VDC 50mA
OFF to ON Response 5t030 ms
ON to OFF Response 1010 50 ms
Terminal Type (included) Removable; D2-810CON
Status Indicator Logic side
| Weight 2.5 0z. (70g)
Points Derating Chart
8
6 |
4
] IN 110
2 : VAC
0 T T T T T ==}
0 10 20 30 40 505°C 12 X5
2 50 68 8 104 12131°F 20 E 6
Ambient Temperature (*C/°F) 3= = 7
D2-08NA-1
— 7

Internally
connected

0132C
j 1020mA
SO

)

E:; [

\E:g o

)

D2-08NA-1
—
ToLED I

:
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- Chapter 2: Installation, Wiring and Specifications

Operating Temperature

32°F t0 131°F (0° to 55°C)

Storage Temperature

-4°F t0 158°F (-20°C to 70°C)

D2-08NA-2, AC Input
D2-08NA-2 AC Input
Inputs per Module 8
Commons per Module 1 (21/0 terminal points)
Input Voltage Range 170-265 VAC
Peak Voltage 265VAC
ON Voltage Level 150VAC minimum
OFF Voltage Level 40VAC maximum
AC Frequency 47-63 Hz
Input Impedance 18kQ @ 60Hz
9mA @ 220VAC, 50Hz
11mA @ 265VAC, 50Hz
Input Current 10mA @ 220VAC, 60Hz

12mA @ 265VAC, 60Hz

Humidity 35% to 95% (non-condensing)
Atmosphere No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Insulation Withstand Voltage |1500VAC 1 minute (COM-GND)
Insulation Resistance 10M = @ 500vVDC

. . NEMA 1,500V 1 minute
Noise Immunity SANKI 1,000 1 mine
RFI 150MHz, 430MHz

Minimum ON Current

10mA

Maximum OFF Current 2mA
Base Power Required 5VDC|100mA
OFF to ON Response 5to30ms
ON to OFF Response 10t0 50 ms
Terminal Type (included) |Removable; D2-8I0CON
Status Indicator Logic side
Weight 2.5 0z. (700)
Points Derating Chart
8
6 —
4
2 _ 220VAC
0 T T T T T
0 10 20 30 40 50 55°C
32 50 68 86 104 122131°F

Ambient Temperature (“C/°F)

COM

ToLED

iSBtier
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Chapter 2: Installation, Wiring and Specifications
|

D2-16NA, AC Input

D2-16NA AC Input

F2-08SIM, Input Simulator

Inputs per Module 16 Inputs per Module 8
Commons per Module 2 (isolated) Base Power Required 5VDC|50mA
Input Voltage Range 80-132 VAC Terminal Type None
Peak Voltage 132VAC Status Indicator Switch side
ON Voltage Level 70VAC minimum Weight 265 0z. (750)
OFF Voltage Level 20VAC maximum
AC Frequency 47-63 Hz
Input Impedance 12kQ @ 60Hz
11mA @ 100VAC, 50Hz
Input Current 13mA @ 100VAC, 60Hz
15mA @ 132VAC, 60Hz
Minimum ON Current 5mA
Maximum OFF Current 2mA
Base Power Required 5VDC|100mA
OFF to ON Response 51030 ms
ON to OFF Response 1010 50 ms
Terminal Type (included) |Removable; D2-16I0CON
Status Indicator Logic side
Weight 2.4 0z (680)
Points. Derating Chart
16
12 4
s —
4 - IN \1/;% IN SIM
0 A 0D D 4 Y =ifh=t
0 Jo ;0 ;0 41) 51055°c 1EE5 1 ED s
32 50 . 68 86 104 122131°F 2 E E 6 2 @ @ 6
Ambient Temperature ("C/°F) B 3@ X 7 ‘ ==
D2-16NA F2-08SIM
0 N
L2] 2 oD
20| 2 10D
N {oD
S| @ QD
22|18 JoD
LIS 6
D2-16NA 7
o [
1 1 1)

COM

110 VAC |
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- Chapter 2: Installation, Wiring and Specifications

D2-04TD1, DC Output

D2-04TD1 DC Output External DC Required 24VDC @ 20 mA max.
Outputs per Module 4 (current sinking) Base Power Required 5VDC|60mA
Output Points Consumed |8 points (only first 4 pts. used) OFF to ON Response 1ms
Commons per Module 1 (4 1/0 terminal points) ON to OFF Response 1ms
Output Type NMOS FET (open drain) Terminal Type (included) |Removable; D2-8I0CON
Operating Voltage 10.2-26.4VDC Status Indicator Logic side
Peak Voltage 40VDC Weight 280z (809)
i 4 (1 per point)
gg ;ZZZ%Z;MP (,3‘/7: YD maximum Fuses (6.3 A slow blow, non-replaceable)
Max Load Current 4A/point
(resistive) 8A/common
Max Leakage Current 0.1 mA@40VDC
Max Inrush Current BA for 100 ms, 15A for 10 ms
Minimum Load Current 50 mA
Points Derating Chart Inductive Load

4 2A/ Pt Maximum Number of Switching Cycles per Minute
3 Load Duration of output in ON state
Current 7ms 40ms 100ms
2 — 3A/ Pt
~ ouT 12-24 0.1A 8000 1400 600
T 4A/ Pt. 0.5A 1600 300 120
0 N A S S 0 1 1.0A 800 140 60
0 10 20 30 40 50 55°C =0 =X 1.5A 540 90 35
2 50 68 8 104 12131°F =0 =X 2.0A 400 70 -
Ambient T “CI'F
mbient Temperature ( ) = =3 ‘ 3.0A 270 _ _
4.0A 200 - -

At 40 m$S duration, loads of 3.0A or greater cannot be used.

At 100 mS duration, loads of 2.0A or greater cannot be used.

24VDC
]

12-24VDC_+

L5l

:

Internally
connected

ov

Find the load current you expect to use and the duration that the
output is ON. The number at the intersection of the row and column

represents the switching cycles per minute. For example, a 1A

£y

inductive load that is on for 100 ms can be switched on and off a
maximum of 60 times per minute. To convert this to duty cycle

percentage use: (duration x cycles)/60. In this example,

(60 x .1)/60 = .1, or 10% duty cycle.

C

B

)

ToLED

D2-04TD1

Optical
Isolator

Other
Circuits
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Chapter 2: Installation, Wiring and Speciﬁcations.

D2-08TD1, DC

D2-08TD1 DC Output

Output

D2-08TD2, DC

D2-08TD2 DC Output

Output

Outputs per Module 8 (current sinking) Outputs per Module 8 (current sourcing)
Commons per Module 1(21/0 terminal points) Commons per Module 1
Output Type NPN open collector Output Type PNP open collector
Operating Voltage 10.2-26.4 VDG Operating Voltage 12-24\IDC
Peak Voltage 40VDC Output Voltage 10.8-26.4VDC
ON Voltage Drop 1.5 VDC maximum Peak Voltage 40VDC
AC Frequency N/A ON Voltage Drop 15VDC
Minimum Load Current 05mA AC Frequency N/A
Max Load Current 0.3 A/point; 2.4 A/common Minimum Load Current N/A
Max Leakage Current 0.1mA @ 40VDC Max Load Current (c)oSm Am %?]r point; 2.4 A per
Maxinmsiib e Aor 10ms Max Leakage Current 1.0 mA @ 40VDC
Base Power Required SVDC/100m Max Inrush Current 1Afor 10 ms
OFF to ON Response ms Base Power Required 5VDC 100 mA
ON to OFF Response ms
Terminal Type (included) |Removable; D2-810CON OFF la ON Responss 1ms
Status Indicator Logic sidey OoN to_ OFF Resp onse 1ms
; Terminal Type (included) |Removable; D2-810CON
e fi = éﬁfr%n Status Indicator Logi side
Fuses 5A fast blow, non-replaceable Weight 21 oz. (60g)
Fuse 5A fast blow, non-replaceable
Points. Derating Chart Points Derating Chart

0 T T T T ==
0 10 20 30 40 50 55°C 1 E E 5
R 50 68 86 104 12131°F 280 X e
Ambient Temperature (°C/"F) 3 =1 7
D2-08TD1
12-24VDC Int 1l
7 c connected | /7

’—ﬁ*@%c*j

=

=

)

)

)

:
&

o T T T T T
0 10 2 30 4 50
2 50 6 8 104
Ambient Temperature ("C/°F)

12-24VDC L—@@C

—o———&
— 0@
@

122131°F

oD I 4
o 10 = s
==
30 O3 7 ‘
D2-08TD2
— 7T
—

b

=

L
RIS
QR

7

Q&)
]

D2-08TD2

:
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- Chapter 2: Installation, Wiring and Specifications

D2-16TD1-2, DC Output D2-16TD2-2, DC Output
D2-16TD1-2 DC Output D2-16TD2-2 DC Output
Outputs per Module 16 (current sinking) Outputs per Module 16 (current sourcing)
Commons per Module 1(21/0 terminal points) Commons per Module 2
Output Type NPN open collector Output Type NPN open collector
External DC required 24VDC +4V @ 80 mA max Operating Voltage 102-26.4VDC
Operating Voltage 10.2-26.4 VDC Peak Voltage 30vDC
Peak Voltage 30vDC ON Voltage Drop 1.0 VDG maximum
ON Voltage Drop 0.5 VDC maximum AC Frequency N/A
AC Frequency N/A Minimum Load Current 02 mA
Minimum Load Current 02mA Max Load Current ?.;ﬁ//pmzt |
Max Load Current 0.1Apont e
1.6A/common Max Leakage Current 0.1mA@30VDC
Max Leakage Current 0.1mA@30VDC Max Inrush Current 150mA for 10 ms
Max Inrush Current 150mA for 10 ms Base Power Required 5VDC|200mA
Base Power Required 5VDC |200mA OFF to ON Response 05ms
OFF to ON Response 05ms ON to OFF Response 05ms
ON to OFF Response 05ms Terminal Type (included) |Removable; D2-1610CON
Terminal Type (included) |Removable; D2-1610CON Status Indicator Logic side
Status Indicator Logic side Weight 280z (80g)
Weight 2.3 0z (659) Fuses None
Fuses None
Points Derating Chart Points, Derating Chart
16 16
12— 12 —
8 — s —|
0 e e A o b 3 ] our 12-24
;02 12 fﬁ 3,2 {I‘L 1329215;,& A oD =D 4 0 ILJ ;0 ;0 Jo ;0 5°C | A Vbe
Ambient Temperature ('C/'CF) ; % % Z 32 g/:)mbicn?chmpcgfaturc](q%/'F)]22n],F ?% % ;_1
& B 30X X 7 ‘ i A e 21 X6
% &\ | D2-16TD1-2 & B 30X =X 7 ‘
@ | 4‘@@4 D2-16TD2-2
| | — e |y
@3 - \ 6 @ ‘@ ®a 2 e
A R ] Lk % 2 - %@ 2 o
g‘ o | dnema n z o % 22 @0 54 D %
& AELS 0 —® ® @
- 3 e S ) @ M
Lo @ LZ L @ ® @3 5 > %
etk crcay % BN <] 2|
+V ® ®

‘ Internal module circuitry

|

ouTPUT

1

Optical
| 1sBlaior

com

.
12-24

vDC ‘
T com

|

12-24 |

ju| VDC |
e ouTPUT

*Can also be used with 5VDC supply

|

+
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Chapter 2: Installation, Wiring and Speciﬁcations.

F2-16TD1(2)P, DC Output With Fault Protection

A— NOTE: Not supported in D2-230, D2-240

p— and D2-250 CPUs.

These modules detect the following fault status and H
turn the related X bit(s) on.

1. Missing external 24VDC for the module

2. Open load!

3. Over temperature (the output is shut down)

4. Over load current (the output is shut down)

Fault Status X hit Fault Status Indication
Missing external 24VDC  |All 16 X bits are on.

Open load! o
Over temperature Only the X bit assigned to the
faulted output is on

Over load current

When these modules are installed, 16
X bits are automatically assigned as

the fault status indicator. Each X bit
indicates the fault status of each output.

In this example, X10-X27 are assigned as the fault Example F2-16TD1P
status indicator.
X10: Fault status indicator for YO
X11: Fault status indicator for Y1
\/
X26: Fault status indicator for Y16
X27: Fault status indicator for Y17

or
D2-250-1 or D2-260  D2-08ND3 2-16TD2P

5 |5 | &

=

5| [Slot O] Slot 4| Slot 2 Slot 3f Slot 4

) ) . L “\|_| 1 1
The fault status indicators (X bits) can be reset X0 _2;7 X10 - X27
by performing the indicated operations in the Y0 - Y17
following table:
Fault Status Operation
Missing external 24VDC  |Apply external 24VDC Jumper Switch J6
Open load Connect the load. -
Over temperature Turn the output (Y bit) off or PC Board W
Over load current power cycle the PLC
— NOTE 1: Open load detection can be disabled by
— removing the jumper switch J6 on the module PC o
— board.
Continued on next two pages. j
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- Chapter 2: Installation, Wiring and Specifications

F2-16TD1P, DC Output With Fault Protection

NOTE: Not supported in D2-230, D2-240 |8 RT (1| X TR T AT DN e T L G )
and D2-250 CPUs. Inputs per module 16 (status indication)
Outputs per module 16 (current sinking)
Commons per module 1 (21/0 terminal points)
— NOTE: Supporting Firmware: Output type NMOS FET (open drain)
— D2-250-1 must be V4.80 or later Operating voltage 10.2-26.4 VDC, external
—_— D2-260 must be V2.60 or later Peak voltage 40VDC
AC frequency N/A
ON voltage drop 0.7V (output current 0.5 A)
Overcurrent trip 0.6A, min., 1.2A, max.
Minimum load current 0.2mA
Maximum load current 0.25A/point; 4A/common
0.2mA (load detect enabled);
Max leakage current 0.3mA disabled
Max inrush current 150 mA for 10ms
Base power required 5/ |70 mA
OFF to ON response 05ms
ON to OFF response 05ms
Pl Derating Chart Terminal type Removable (D2-1610CON)
12 — Status indicators Logic Side
8 Weight 2.0 0z. (250)
: B ouT 1224 Fuses None
T T T T T VDC il
o do 2 % 0 50550 | A oo =04 External DC required 2AVDC +10% @ 50mA
% iombien?zfl'empgfawr;gé/u;)zz 1erF 10 =05
= 20 =1 6 External DC overvoltage |27V, outputs are restored when
& B 3L X7 ‘ shutdown voltage is within limits
I F2—16TD1P
5| |
@] R
& | |
\ ®
24VDC, | + “‘@7 ‘ =] @ @
12;2'4ch I—(% oV J b ® @
o | ARG
im} O %)
o S @
NN
o % @
L g S
N
Qeteal IZ]
L1 J

When the A/B switch is in the A position,
the LEDs display the output status of the
module’s first 8 output points. Positon B
displays the output status of the mod-
ule’s second group of 8 output points.
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Chapter 2: Installation, Wiring and Speciﬁcations.

F2-16TD2P, DC Output with Fault Protection

;V,%ng/_\’; 5t08 Lg;,p;:ed in D2-230, D2-240 Inputs per module 16 (status indication)
- Outputs per module 16 (current sourcing)
Commons per module 1
Output type NMOS FET (open source)
NOTE: Supporting Firmware: Operating voltage 10.2-26.4 VDC, external
D2-250-1 must be V4.80 or later Peak voltage 40vDC
D2-260 must be V2.60 or later AC frequency N/A
ON voltage drop 0.7 V (output current 0.5 A)
Overcurrent trip 0.6 Amin, 1.2 A max.
Minimum load current 02 mA
Maximum load current 0.25 A/paint; 4A/common
0.2 mA (load detect enabled);
Max leakage current 03 mA disabled
Max inrush current 150mA for 10ms
Base power required 5/ |70mA
OFF to ON response 0.5ms
ON to OFF response 0.5ms
Derating Chart Termln_al type Renjovqble (D2-1610CON)
2 | Status indicators Logic Side
— Weight 2.0 0z. (250)
7 1204 Fuses None
VDC ii
o 10 2 5 550 4 IO 24VDC +10% @ 50mA
32 50 68 86 104 122 131°F @ 5
re-24voc - I 6 External DC overvoltage |27V, outputs are restored when
R P =/ ‘ shutdown voltage is within limits
.
S Bl ) 2P
—0———®
. ®
0
24VDC ] VCV % @
o @ %
4 ® @
—® ® S o
H® S| p
I B
24vOC [ — T T T T T T T — ® ®
—"+ 24V
—
ov o
= o) o Wl
Ul the LEDs deplaythe ot it of e
i - plays e ouput e of i

ule’s second group of 8 output points.
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- Chapter 2: Installation, Wiring and Specifications

D2-32TD1, DC Output D2-32TD2, DC Output
Outputs per Module 32 (current sinking) Outputs per Module 32 (current sourcing)
Commons per Module 4 (8 1/0 terminal points) Commons per Module 4 (8 1/0 terminal points)
Output Type NPN open collector Output Type Transistor

Operating Voltage 12-24VDC Operating Voltage 1210 24VDC

Peak Voltage 30vDC Peak Voltage 30VDC

ON Voltage Drop 0.5VDC maximum ON Voltage Drop 05VDC@0.1A
Minimum Load Current 02 mA Minimum Load Current 02mA

Max Load Current 0.1 A/paint; 3.2 A per module Max Load Current 0.1 A/point; 0.8 A/common
Max Leakage Current 0.1 mA@30VDC Max Leakage Current 0.1 mA@30VDC

Max Inrush Current 150mA for 10ms Max Inrush Current 150mA @ 10ms

Base Power Required 5VDC |350mA Base Power Required 5VDC |350mA

OFF to ON Response 05ms OFF to ON Response 05ms

ON to OFF Response 05ms ON to OFF Response 05ms

Terminal Type (not included) Removable 40-pin connector’ Terminal Type (not included) Removable 40-pin connector’
Status Indicator mg?/u(l)es?gluvslt}/n dicaors Status Indicator ll\r/]lgl(égltg rasc)nvny (no 1/0 status
Weight 2.1 0z. (60g) Weight 2.1 0z (60g)

Fuses None Fuses None

External DC Power Required .1280r2n§A\22[1)I|Cp[g|?1)§s on) Sc:: ';Z::;;sa‘;lgliizsa fé;lﬁiring for wiring options.

' Connector sold separately.

See Terminal Blocks and Wiring for wiring options. Derating Chart

Points, Derating Chart

0 T T T T T our 12-24
0 10 20 30 4 50 55°C VDC
2 50 6 8 104 12131°F ACT

Ambient Temperature (*C/'F) = @
D2-32TD1
Current Flow )

24vDC

24vDC [

‘ Internal module circuitry

+V

|
24VDC

N
ouTpuT Optical
‘ Isolator!
L4
VDC

12-24VDC
0.1A
CLASS2

From Logic

Output current: 0.1A
Points

32—
28— \
24 —|

20

16— i

12—

8 —

4 —
[ | | | | |

0 10 2 30 40 5055
3250 68 86 104 122

Ambient T emperature( C/ F)

12-24vDC ==

Current Flow —

) *L—L‘ T t:;
12-24vDc |
T

Equivalent Input Circuit

our 12-24
VDC

ACT
=

D2-32TD2

12-24VDC @
0.1A
- -

CEEE Lo bEtEeetEt

2 _ 42 I DL205 User Manual, 4th Edition, Rev. D




Chapter 2: Installation, Wiring and Speciﬁcations.

F2-08TA, AC Output D2-08TA, AC Output
F2-08TA AC Output D2-08TA AC Output
Outputs per Module 8 Outputs per Module 8
Commons per Module 2 (Isolated) Commons per Module 1 (2 /0 terminal points)
Output Type SSR (Triac with zero crossover) Output Type SSR (Triac)
put 1yp put 1yp
Operating Voltage 24-140 VAC Operating Voltage 15-264 VAC
Peak Voltage 140VAC Peak Voltage 264VAC
ON Voltage Drop 1.6 V(ms) @1.5A ON Voltage Drop <15VAC (>0.1A)
AC Frequency 471063 Hz e Z 73tg \6/3A|:72(<0.1 A)
M Coatioinen o Minirr:g;ell.’ggd Current 10mA
1. 5A/pt @30°C
1.0A/pt@60°C int
Max Load Current 4 0 A [( Fc)ommon 8.0 A/module Max Load Current gri AAé EZT\;A éAé %i_?;;non
Max Leakage Current 0.7 mA (rms) Max Leakage Current 2]523 m ngg gg:g
ZZ#:,,‘,’,M Cycle Surge 15A Max Inrush Current 10Afor foms
Base Power Required 5VDC|250mA Base Power Required 5VDC 250mA
-
ON to OFF Response 0.5 ms - 1/2 cycle a :
Terminal Type (included) [Removable; D2-8I0CON Terminal Type (included) _|Removable; 02-810CON
Status Indicator Logic side %::Z; tlndlcatar E%Q'C S‘(gg )
Weight 350z -0 02 {6
Fi 4 N Fuses 1 per common, 6.3 A slow blow,
uses one use. non-replaceable
;;g%:‘s Derating Chart Pginfc Derating Chart 00mA / Pt.
'2: E4\ ¢ E s00mA /P " 400mA /P
0.5 —
o] T T T T % % o . T T T T T ?% % g
& % o8 o8 s 1 1540012 1 =1 sl?z ]0 ég ?32 14& 15202 15351 LF 2B E e
Ambient Temperature (°C/°F) L1 3 Amhlem Temperature ('C/'F) k== ‘
F2-08TA D2-08TA
e e S e
ot | [ = S [ | =
i%tmzsv;\c @COES 0 p @J 4@ 4 e
A v o100 oo
3 co-3 @‘ s
e |l o
%45@ 3 @‘ [@] 6
[T} 4 3
T 4 e
:20 125VAC C4—7® 5 7
®6 %

[ Tintermal module circuitry

ouTPUT

18 -240
VAC  com

Opjical
Isblator | ToLED

D2-08TA
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- Chapter 2: Installation, Wiring and Specifications

D2-12TA, AC Output

[ 1)

2 _ 4 "I' I DL205 User Manual, 4th Edition, Rev. D

D2-12TA AC Output Max Leakage Current 2mA (132VAC, 60H2)
Outputs per Module 12 Max Inrush Current 10A for 10ms
Outputs Points Consumed |16 (four unused, see chart below) Base Power Required 5VDC 350mA
Commons per Module 2 (isolated) OFF to ON Response ms
Output Type SSR (Triac) ON to OFF Response ms +1/2 cycle
Operating Voltage 15-132 VAC Terminal Type (included)  |Removable; D2-1610CON
Peak Voltage 132VAC Status Indicator Logic side
<1.5VAC (>50mA) Weight 2.8 0z. (80g)
ON Voltage Drop <40VAC (<50mA) (2)1 per common
AC Frequency 471063 Hz Fuses 315 A slow blow, replaceable
Minimum Load Current 10mA Order D2-FUSE-1 (5 per pack)
Max Load Current 0.3 A/point; 1.8 A/common
Points Derating Chart 250mA / Pt. Addresses Used
12 Points  Used? Points  Used?
9 — 300mA / Pt. \ Yn+0 Yes Yn+10 | Yes
] our 18-110 Yn+1 Yes Yn+11 Yes
6 VAC Yn+2 Yes Yn+12 Yes
, A 0 X 4 Yne3 | Yes Yn+13 | Yes
. 1 % % 5 Yn+4 Yes Yn+14 | Yes
0 2 Yn+5 Yes Yn+15 Yes
0 1 2 0 4 55°C B 3@ X ‘ Yni6 No Yn+16 No
z Ej:)mbiene:gTempf:(rlaturel(qt/"F)uz B D2-12TA Yn+7 No Yn+17 No
15-T32VAC n is the starting address
15-132 VAC CA oA
R
= 2|
%5 ® @
™ & D A T i
4@3 NC QD O |
@ O OouTPUT Optical
15-132 VAC @ D © Isolator To LED
—® Y 7) — —
e @ \
) 0|2 !
| @ D O — __|J
& & O
) —_— 5 ‘ 3.15A
~® @NC D2-12TA ]\/A]gz L




Chapter 2: Installation, Wiring and Speciﬁcations.

D2-04TRS, Relay Output
D2-04TRS Relay Output Max Leakage Current 0.1 mA @ 264VAC
Outputs per Module 4 Max Inrush Curreql 5A for < 10ms
Outputs Points Consumed |8 (only 1t 4pts. are used) Base Power Required 5VDC |250mA
Commons per Module 4 (isolated) OFF to ON Response 10ms
Output Type Relay, form A (SPST) ON to OFF Response 10ms
Operating Voltage 5-30 VDC / 5-240 VAC Terminal Type (included)  |Removable; D2-810CON
Peak Vollage 30 VDC, 264 VAC Status Indicator Logic side
ON Voltage Drop 0.72 VDC maximum Weight 2.8 0z. (80g)
f;/,‘i”f,’:ggfll_’gd Current j(YJr:SA% L Fuses %ge& QI%I\?\} blow, replaceable
P - — Order D2-FUSE-3 (5 per pack)
Max Load Current (resistive) |4A/point; 8A/module (resistive)
Typical Relay Life (Operations)
lVoltage & Load Current
| Typeofload 1A 2A  3A 44 |
24VDC Resistive 500k 200k 100k 50k
24VDC Solenoid 100k 40k — - Points Derating Chart
110 VAC Resistive 500k 250k 150k 100k 4 2A/
110 VAC Solenoid 200k 100k 50k - Pt.
220 VAC Resistive 350k 150k 100k 50k 3 — 3A/
220 VAC Solenoid 100k 50k — — —~ Pt.
At 24 VDC, solenoid (inductive) loads over 2A cannot be used. * 4,§\L/
At 100 VAC, solenoid (inductive) loads over 3A cannot be used. T
At 220 VAC, solenoid (inductive) loads over 2A cannot be used. o : : : ‘ ‘
0 10 20 30 40 50 55 °C
our RELAY 32 50 68 86 104 122 131 °F
Ambient Temperature (°C/°F)
o X0
1= =
2 X
30 = ‘
D2-04TRS
| E—
. = FEQ 77777777777
- ™™ Internal module circuitry
. @@W @@ ™ Tt ok e
5-240 VAC co \CO ®‘ OUT\PUT
— 2=
5 ; 1R 1]
——tF e
D:L :cz@ L2 @\ ToLED
T} @2 é} - @ @
—o—1& AR e L2
3 Savac L—— T
o &
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- Chapter 2: Installation, Wiring and Specifications

D2-08TR, Relay Output
D2-08TR Relay Qutput Max Leakage Current 0.1 mA @265 VAC
2 o rr— Maximsn Cumont (U500
Outputs Points Consumed |8 ' Base Power Required 5VDC 2504
Commons per Module 1(21/0 terminals) OFF to ON Response oms
Output Type Relay, form A (SPST)
- 10ms
Operating Voltage 5-30 VDC; 5-240 VAC o ta_DF F Resp onse vy
Terminal Type (included)  |Removable; D2-8I0CON
Nkl Ay SOVDC, 264VAC Status Indicator Logic side
ON Voltage Drop N/A ;
Weight 390z (110g)
AC. ’:-requency 471060 Hz Fuses One 6.3A slow blow, replaceable
Minimum Load Current 5mA @ 5VDC u Order D2-FUSE-3 (5 per pack)
Max Load Current (resistive) |1A/point; 4A/common
24VDC Resistive 1A 500k
24VDC Solenoid 1A 100k
110VDC Resistive 1A 500k
110VDC Solenoid 1A 200k
220VAC Resistive 1A 350k ' Derating Chart
220VAC Solenoid 1A 100k Points crating *-na
8 7
— 0.5A / Pt.
our RELAY 6 —
oD T 4 4 /
1= &= s | 1A/ PL
20 = e
30 X 7 ‘ 2 —
D2-08TR —
— 0 w w w w w
0 10 20 30 40 50 55°C
OAC Internally 2 50 68 8 104 122131°F
C connected
A 09— —— @‘ Ambient Temperature ("C/°F)
et Sy
- o ®
e 1
= @ X m ™ el modde crenmy
[T} @ 5 ) @ | Internal module circuitry
o S, @} \
[T} @ ) @ OUTPUT
E @ D2 » |
o Os 7 ) @ ‘ i J
T} @7 ‘ ‘ To LED
AN, D2-08TR ‘
H @ COM ~ T
L 1LY —

5-30 VDC
5-240 VAC L—
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Chapter 2: Installation, Wiring and Speciﬁcations.

F2-08TR, Relay Output
F2-08TR Relay Output Typical Relay Life' (Operations) at Room
Outputs per Module 8 Temperature
Outputs Points Consumed |8 Voltage & Load Current
Commons per Module 2 (isolated), 4-pts. per common Type of Load ? 50mA 54 7A
Output Type 8, Form A (SPST normally open)
. TA @ 12-28 VDC, 12-250VAC; 24 VDG Resistive 10M 600k 300k
Operating Vollage 05 A@ 120VDC 24VDC Solenoid - 150k 75
Peak Va”age 150\/[)0Y 265VAC 110VDC ReS|st|\(e - 600k 300k
WA 110 VDC Solenoid - 500k 200k
ON Voltage Drop / 220 VAC Resistive - 300k 150k
AC Frequency 4710 63 Hz 220 VAC Solenoid - 250k 100k
Minimum Load Current 10mA@ 12VDC 1) Contact life may be extended beyond those values shown with
. . [10A/point ® (subject to deratin the use of arc suppression techniques described in the DL205 User
Max Load Current (resistive) Max Ef 10 A/(comlm on 9 Manual. Since these modules have no leakage current, they do not
Max Leak: C N N/A have built-in snubber. For example, if you place a diode across a
ax Leakage Lurren 24VDC inductive load, you can significantly increase the life of the
Max Inrush Current 12A relay.
Base Power Required 5VDC |670mA 2) At 120VDC 0.5 A resistive load, contact life cycle is 200k cycles.
OFF to ON Response 15ms (typical) 3) Normally closed contacts have 1/2 the current handling
ON to OFF Response 5ms (typical) capability of the normally open contacts.
Terminal Type (included)  |Removable; D2-8I0CON ‘
Status Indicator Logic side Derating Chart
Weight 55 0z. (1560) ] 25 At
Fuses None 6 — 3 At
Number B
Points On 4 5A/pt.
(100% duty ] ’
cycle) 2 — 10 A/pt.
0 T T T T T
0 10 20 30 40 50 55°C
2 50 68 8 104 122 131°F
Ambient Temperature (°C/°F)
@
oD XX 4
1= = s
20 6 Typical Circuit
== ‘
F2-08TR 12-28VDC [
o 12-250VAC m..: I Circuitry
o @ O 10ma-10A éﬁ
N S
3 ® . &)
L% @
—— 2l
0 ®
o
— &
= D &
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- Chapter 2: Installation, Wiring and Specifications

F2-08TRS, Relay Output
F2-08TRS Relay Output Typical Relay Life' (Operations) at Room
Outputs per Module 8 Temperature
E Outputs Points Consumed |5 Voltage & Load Current
Commons per Module g (IFs(inlr?]teéi)(SPDT) Type of Load * 50mA  5A 7A
Output Type 5, Form A (SPST normally open) | | 24vDC Resistive 10M 600K 300k
. 7A@ 12-28 VDC, 12-250 VAC || 24vDC Solenoid - 150k 75k
Operating Voltage 0.5A @ 120VDC 110VDC Resistive - 600k 300k
150VDC, 265VAC 110VDC Solenoid - 500k 200k
Zﬁ”’; ';;” tag; NA 220VAC Resistive - 300k 150k
oitage Drop 220VAC Solenoid - 250k 100k
A[’: F requency 4710 63H 1) Contact life may be extended beyond those values shown with
Minimum Load Current 10mA @ 12VDC the use of arc suppression techniques described in the DL205 User

Max Load Current (resistive ) 7A/point ® (subject to derating) Manual._ S{'nce these modules have no leakage currgnt, they do not
have built-in snubber. For example, if you place a diode across a

Max Leakag e Current N/A 24VDC inductive load, you can significantly increase the life of the
Max Inrush Current 12A relay.
Base Power Required 5VDC |670mA 2) At120VDC 0.5 A resistive load, contact life cycle is 200k cycles.
OFF to ON Response 15ms (typical) 3) Normally, closed contacts have 1/2 the current handling
ON to OFF Response 5ms (typical) capability of the normally open contacts.
Terminal Type (included)  |Removable; D2-1610CON v
Status Indicator Logic side \ Dot ot "
Weight 5.5 0z (1560) . > Pt
Fuses None © 7] SAfpL
Number
Points On 4 o
(100% duty , pt.
cycle) 2 — 7Apt.
0 T T T T T

0 10 20 30 40 50 55°C
32 50 68 86 104 122131°F
Ambient Temperature (°C/°F)

Typical Circuit
NO i
(points 1,2,3,4,5)
12-28VDC S+ | == | o komsiaSAs
12-250VAC a 12-26VDC i
—® w 12-250VAC | internal Circuiry
o1 @ @
—® |
NC O
1229P¢ c2 NO ‘
%7
NO2 O -
S o3|
o @
e o Typical Circuit
@L (Points 0, 6, & 7 only)
NO4

®

'z
o]

posvoc [
12-250VAC | Internal Circuitry

z

e
P9 % 9
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Chapter 2: Installation, Wiring and Speciﬁcations.

D2-12TR, Relay Output
D2-12TR Relay Output Typical Relay Life (Operations)
Outputs per Module 12
- Voltage/Load Current Closures
Outputs Points Consumed |16 (four unused, see chart below) 24VDC Resistive 1A 500k
Commons per Module 2 (6-pts. per common) 24VDC Solenoid 1A 100k
Output Type Relay, form A (SPST) 110VDC Resistive 1A 500k
Operating Voltage 5-30 VDC; 5-240 VAC ;;8&28 Fsﬁé)sllesnt?\llg ]ﬁ gggt
Peak Voltage 30VDC; 264VAC 290VAG Solenoid 1A 100k
ON Voltage Drop N/A
AC Frequency 4710 60 Hz
L e e
lax Load Current (resistive) |15 Afpoint; Max of 3A/common - -
? ?

Max Leakage Current 0.1 MA@ 265VAC Points Used? Points Used:

Output; 3A for 10ms Yn+0 Yes Yn+10 Yes
Max Inrush Current Common: 10A for 10ms YnH Yes Y Yes
Base Power Required 5VDC |450mA Y2 Yes Yn+12 Yes
OFF to ON Response 10ms Yn+3 Yes Yn+13 Yes
ON to OFF Response 10ms Yn+d Yes Yn+14 Yes
Terminal Type (included)  |Removable; D2-1610CON Yn+5 Yes Yn+15 Yes
Status Indicator Logic side Yn+6 No Yn+16 No
Weight 4.6 0z. (130g) Yn+7 No Yn+17 No
Fuses (2) 4A slow blow, replaceable n is the starting address

Order D2-FUSE-4 (5 per pack)

Points Derating Chart

12 i
a 0.5A/Pt.
8
our RELAY I
— 0.75A / Pt. 1.25A /Et'
A oD I 4 4
1 =0 5 — -
2 (X X0 0 1.5A/Pt.
R ==¢ ‘ 1 1 1 T T
s sovDe D2-12TR 0 10 20 30 40 50 55°C
5240 VAC = 32 50 68 8 104  122131°F
@@ Ambient Temperature ("C/°F)
r® 2l e
0 @
& ® @
: )
4@ NC @ O
5-30 VDC N(@‘a O I
5-240 VAC @ B O (lD
0 ToLED
& Slo
~® % @
B @ 0O
e \Y O 5-30voC | 4A
& 5240VAC b — — —
s I—
—o—® & -m L:]—/
1)
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- Chapter 2: Installation, Wiring and Specifications

D2-08CDR, 4 pt. DC Input / 4 pt. Relay Output

D2-08CDR 4-pt. DC In/4pt. Relay Out

General Specifications

Output Specifications

Outputs per Module 4

Outputs Points Consumed |8 (only first 4-pts. are used)
Commons per Module 1

Output Type Relay, form A (SPST)
Operating Voltage 5-30 VDC; 5-240 VAC
Peak Voltage 30VDC; 264VAC

ON Voltage Drop N/A

AC Frequency 471063 Hz

Minimum Load Current 5mA @ 5VDC

Max Load Current (resistive) | 1A/point ; 4A/module

Max Leakage Current 0.1 mA @ 264VAC
3A for < 100ms
Max Inrush Current 10A for < 10ms (common)
OFF to ON Response 12ms
ON to OFF Response 10ms

Fuses (output circuits)

1(6.3 A slow blow, replaceable);
Order D2-FUSE-3 (5 per pack)

Base Power Required 5/DC|200mA
Terminal Type (included) |Removable; D2-810CON
Status Indicator Logic side
Weight 350z (100 g)
Input Specifications

Inputs per Module 4 (sink/source)
Input Points Consumed 8 (only first 4-pts. are used)
Commons per Module 1

Input Voltage Range 20-28 VDC
Peak Voltage 30vDC

ON Voltage Level 19VDC minimum
OFF Voltage Level 7VDC maximum
AC Frequency N/A

Input Impedance 47kQ

Input Current 5mA @ 24VDC
Maximum Current 8mA @ 30VDC
Minimum ON Current 45mA
Maximum OFF Current 1.5 mA

OFF to ON Response 1t010ms

ON to OFF Response 11010 ms
Fuses (input circuits) None

Typical Relay Life (Operations)

Voltage/Load Current Closures
24VDC Resistive 1A 500k
24VDC Solenoid 1A 100k
110VAC Resistive 1A 500k
110VAC Solenoid 1A 200k
220VAC Resistive 1A 350k
220VAC Solenoid 1A 100k
24VDC
Zm:(r(e :;{}L: "
o 5 &
\_ﬁ%g@ O’
e
N - 4@2 @
N - 4@3 ®3
® &

5-30 VDC
5-240 VAC

Points

Derating Chart

Out-
puts

39 1A/ Pt.

Inputs

2 5mA/

Pt.

T T T T T
0 10 20 30 40 5055C
32 50 68 8 104 122131°F
Ambient Temperature (°C/°F)

24VDC

5-30 VDC
5-240 VAC
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Chapter 2: Installation, Wiring and Speciﬁcations.

Glossary of Specification Terms

Inputs or Outputs Per Module
Indicates number of input or output points per module and designates current sinking, current H

sourcing, or either.

Commons Per Module

Number of commons per module and their electrical characteristics.

Input Voltage Range

The operating voltage range of the input circuit.

Output Voltage Range

The operating voltage range of the output circuit.

Peak Voltage

Maximum voltage allowed for the input circuit.

AC Frequency

AC modules are designed to operate within a specific frequency range.

ON Voltage Level

The voltage level at which the input point will turn ON.

OFF Voltage Level

The voltage level at which the input point will turn OFF.

Input impedance
Input impedance can be used to calculate input current for a particular operating voltage.

Input Current
Typical operating current for an active (ON) input.

Minimum ON Current
The minimum current for the input circuit to operate reliably in the ON state.

Maximum OFF Current
The maximum current for the input circuit to operate reliably in the OFF state.

Minimum Load
The minimum load current for the output circuit to operate properly.

External DC Required

Some output modules require external power for the output circuitry.

ON Voltage Drop

Sometimes called “saturation voltage,” it is the voltage measured from an output point to its
g g put p
common terminal when the output is ON at maximum load.
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- Chapter 2: Installation, Wiring and Specifications

Maximum Leakage Current

The maximum current a connected maximum load will receive when the output point is OFF.

Maximum Inrush Current
The maximum current used by a load for a short duration upon an OFF to ON transition
of an output point. It is greater than the normal ON state current and is characteristic of
inductive loads in AC circuits.

Base Power Required

Power from the base power supply is used by the DL205 input modules and varies between
different modules. The guidelines for using module power are explained in the power budget
configuration section in Chapter 4-7.

OFF to ON Response

The time the module requires to process an OFF to ON state transition.

ON to OFF Response

The time the module requires to process an ON to OFF state transition.

Terminal Type

Indicates whether the terminal type is a removable or non-removable connector or a terminal.

Status Indicators

The LEDs that indicate the ON/OFF status of an input point. These LEDs are electrically
located on either the logic side or the field device side of the input circuit.

Weight
Indicates the weight of the module. See Appendix F for a list of the weights for the various
DL205 components.

Fuses

Protective devices for an output circuit, which stop current flow when current exceeds the fuse
rating. They may be replaceable or non—replaceable, or located externally or internally.
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