













































































Chapter 3: Installation and Wiring

DC Input Wiring Methods

PLC DC Input CLICK PLCs and I/0O modules with DC inputs can be wired as either
sinking or sourcing inputs. The dual diodes (shown in this diagram)

Input 1

| LE . .

| allow current to flow in either direction. Inputs grouped by a common
|

|

|

|

point must be either all sinking or all sourcing. DC inputs typically
operate in the range of +12-24 VDC.

Common

b _  Sinking Input Sensor (NPN Type) to PLC Sourcing Input

In the following example, a field device has an open-collector NPN transistor output. When
energized, it sinks current to ground from the DC input point. The PLC input current is
sourced from the common terminal connected to power supply (+).

Field Device PLC DC Input
r——=" Input T T T T 1
Output p
| | PLC Input
DC NPN Sensor [ (sinking) (sourcing)y P "

(Sinking) ———— I | i I (Sourcing)

| | Supply | |

| Ground —,| | |+ Common L |

| : T |

L= b -

Sourcing Input Sensor (PNP Type) to PLC Sinking Input
In the following example, a field device has an open-emitter PNP transistor output. When
energized, it sources current to the PLC input point, which sinks the current to ground. Since
the field device loop is sourcing current, no additional power supply is required for the module.
Field Device
DC PNP Sensor => | PLC DC Input

r
rfF =TI
o r 1
(Sourcing) | | '_“FI’:“ | PLC Input
| I (sinking) T | = (Sinking)
| Output (sourcing) | |
| | |

| _L_¢ Ground Common A |

| L T |

DC Output Wiring Methods

CLICK PLCs and I/O modules with DC output circuits are wired as all current sinking only
or current sourcing only depending on which PLC or output module part number is used. DC
outputs typically operate in the range of +5-24 VDC.

PLC Sinking Output to Sourcing Load Device

Many applications require connecting a PLC output point to a DC input on a field device load.
This type of connection is made to carry a low-level DC signals.

In the following example, the PLC output point sinks current to ground (common) when
energized. The output is connected to a field device load with a sourcing input.

PLC DC Output Field Device

_ Fr—————

! =
FDC power_opower— =

| |
Output Input |
| (sinking) (sourcmg)M\/\'_'::: |
: J% B 20-28 VDC : I
| Common 1 Ground |
| BE |

Y i
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DC Output Wiring Methods, cont'd

PLC DC Sinking Output to Sinking Load Device

In the example below, a PLC sinking output point is connected to the sinking input of a field
device load. In this case, both the PLC output and field device input are sinking type. Since the
circuit must have one sourcing and one sinking device, we add sourcing capability to the PLC
output by using a pull-up resistor. In the circuit below, we connect Rpull-up from the output
to the DC output circuit power input.

DC NPN Load
et  PHCDCOuplt (inking)
(Sinkingwith | +DC pwr —O—g—
Pull-up Resistor) | | R Field Device

| \ pull-up F—————— .

| | (sourcing) ‘ |

| Gsinking | | Output input | Rinput \

| }_l—? T (sinking) }

| J ‘ Supply | — } \

| Common —I Ground | |

| 2s \ = |

| L i

NOTE 1: DO NOT attempt to drive a heavy load (>25 mA) 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, we need to know the
nominal input current to the field device (I;,,,,) when the input is energized. If this value is not
known, it can be calculated as shown (a typical value is 15 mA). Then use I;, | . and the voltage
of the external supply to compute R Then calculate the power P in watts), in order

' pull-up- pull-up 1
to size Ry 1.y, properly.

V input (turn—on)

linput =
Rinput
V supply — 0.7
R pull-up = ey =Bl Rinput
I input
2
V supply
P pulllup = ———
R pull-up
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Relay Outputs - Wiring Methods
Relay outputs are available for the CLICK PLCs. 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 outputs in the CLICK PLCs and modules are available in
two contact arrangements. Form A type, or SPST (single pole,
| | single throw) type. They are normally open and are the simplest
| : to use. The Form C, or SPDT (single pole, double throw) type
I L+l (=  hasa center contact which moves and a stationary contact on
|
|

| either side. This provides a normally closed contact and a

normally open contact.

Relay with Form A contacts

Some relay output module’s relays share common terminals,
which connect to the wiper contact in each relay of the bank.

Sl E Other relay modules have relays which are completely isolated
| > 4 | from each other. In all cases, the module drives the relay coil
I wL | ! when the corresponding output point is on.
R

S G
H— 5
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Relay Outputs - Surge Suppression For Inductive Loads
Inductive load devices (devices with a coil) generate transient voltages when de-energized with
a relay contact. When a relay contact is closed it “bounces”, which energizes and de-energizes
the coil until the “bouncing” stops. The transient voltages generated are much larger in
amplitude than the supply voltage, especially with a DC supply voltage.

When switching a DC-supplied inductive load, the full supply voltage is always present when
the relay contact opens (or bounces). When switching an AC-supplied inductive load, there is
one chance in 60 (60 Hz) or 50 (50 Hz) that the relay contact will open (or bounce) when the
AC sine wave is zero crossing. If the voltage is not zero when the relay contact opens, there is
energy stored in the inductor that is released when the voltage to the inductor is suddenly
removed. This release of energy is the cause of the transient voltages.

When inductive load devices (motors, motor starters, interposing relays, solenoids, valves, etc.)
are controlled with relay contacts, it is recommended that a surge suppression device be
connected directly across the coil of the field device. If the inductive device has plug-type
connectors, the suppression device can be installed on the terminal block of the relay output.

Transient Voltage Suppressors (TVS or transorb) provide the best surge and transient
suppression of AC and DC powered coils, providing the fastest response with the smallest
overshoot.

Metal Oxide Varistors (MOV) provide the next best surge and transient suppression of AC and
DC powered coils.

For example, the waveform in the figure below shows the energy released when opening a
contact switching a 24 VDC solenoid. Notice the large voltage spike.

+24 VDC
| |

| | 0VDC
} o/o } ° m < O

\ \

L 1

+24 VDC
O

Module Relay Contact

-324 VDC

This figure shows the same circuit with a transorb (TVS) across the coil. Notice that the voltage
spike is significantly reduced.

+24 VDC J_w
— r— /7
w +24VDC | | J 0VDC

-42VDC © \

|
Module Relay Contact
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Relay Outputs - Relay Contact Life Extension
Use the following table to help select a TVS or MOV suppressor for your application based on
the inductive load voltage.

Surge Suppressors

Vendor / Catalog Type Inductive Load Voltage Part Number

AutomationDirect TVS 110/120 VAC ZL-TSD8-120

TVS 24 VDC ZL-TSD8-24

Transient Voltage Suppressors, LiteOn | TVS 220/240 VAC P6KE350CA

Diodes; from Digi-Ke TVS 12/24 VDG Contact
Catalog: Phone: 1-800-344-4539 Diode 12/24 VDG Digi-Key Corp.
Digi-key MoV 110/120 VAC i

www.digikey.com MOV 220/240 VAC Contact Digi-Key Corp.

Relay contacts wear according to the amount of relay switching, amount of spark created at the
time of open or closure, and presence of airborne contaminants. There are some steps you can
take to help prolong the life of relay contacts, such as switching the relay on or off only when it
is necessary, and if possible, switching the load on or off at a time when it will draw the least
current. Also, take measures to suppress inductive voltage spikes from inductive DC loads such
as contactors and solenoids.

For inductive loads in DC circuits, we recommend using a suppression diode as shown in the
following diagram (DO NOT use this circuit with an AC power supply). When the load is
energized, the diode is reverse-biased (high impedance). When the load is turned off, energy
stored in its coil is released in the form of a negative-going voltage spike. At this moment, the
diode is forward-biased (low impedance) and shunts the energy to ground. This protects the
relay contacts from the high voltage arc that would occur just as the contacts are opening.

PLC Relay Output Inductive Field Device

] \ \
% [_Output Input \ }

\

\

\

\

\

\

\

\ J o \

\ \

} +|‘ - Common)\
‘ I

Place the diode as close to the inductive field device as possible. Use a diode with a peak inverse
voltage rating (PIV) at least 100 PIV, 3A forward current, or larger. Use a fast-recovery type
(such as Schottky type). DO NOT use a small-signal diode such as IN914, 1N941, etc. Be sure
the diode is installed in the circuit correctly before operation. If installed backwards, it short-
circuits the supply when the relay energizes.

Common
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Analog 1/0 Configuration

Terminal Block Wiring

The Analog CPU modules have 2 built-in analog inputs and 2 built-in analog outputs. You can
select analog voltage or analog current for each analog 1/0 separately. As shown below, you must
use the proper terminal on the terminal block when using analog voltage or analog current.

3' EEER) Analog Terminals

c1

Koo « Terminal Name [Terminal Description

J— . AD1V Analog voltage input

e W ow = AD1I Analog current input

= i AD2V Analog voltage input

wim - v AD2I Analog current input

' - ACOM Common for all analog inputs and outputs

T - = DA1V Analog voltage output

2 . o DA1I Analog current output
f s o DA2V Analog voltage output
? DA2I Analog current output

Configuration in the CLICK Programming Software

The Analog CPU modules cannot detect which terminal is used between the analog voltage and
analog current, so you must configure which analog type is used for each analog I/O in the
CLICK programming software.

Connect the CLICK programming software to the analog CPU module, then open the CPU
Built-in I/O Setup window as shown below.

(Pull-down menu: Setup > CPU Built-in I/O Setup)

CPU Built-in 110 Setup 3

[[seneal 1ot | out| <\.| Input and Output tabs |

CPU Type:  C0-02001-D .
cD—oznm—n‘ o Type State Description
CLICK ’ %001 Regular Input
X002 Regular Input
%003 Reqular Input
X004 Reqular Input
= Y001 Regular Output

Y002 Regular Output

ﬁsm? 003 Reqular Qutput

- Y004 Regular Output

AD1Y 0-SUDC Input
ADLT Mot used

AD2V 0-5VDC Input
ADZT Mok used

DALY 0-5VDC Qutput
DALT Mot used

DAZY 0-5VDC Output
DAZL Mot used

PR -
AN m
ERR m
PORTT
T™m
RX
-
PORTZ

PORTZ

ok | [ Cancel ] [ Help
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Click the Input tab to configure the analog inputs and/or click the Output tab to configure the
analog outputs. The Input tab is shown below, but the Output tab looks very similar.

CPU Built-in 110 Setup 3
Genersl | TnpuE | output
CPU Bilt-in Input Selection Select analog Voﬂage
Regulr  Inteupt PuseCatch  Fiter or current
ol O}
we | @)
| Setup the scaling here

X003 &)

X004 © /
‘ Volage  Current Scaing Setup

Scaled R
Maf;%”t e we — "f:DeU A CoteiRegstels

AD1 © O - . - v =)
05y 4-zoma, | | Min (0.0 Voo — 0.0 e

TR Resolution  |0.024420
Enable Range Limiter i

Input Range Scaled Range [#] Continuaus Address
e — Fr Data Register
Max|5.0 — 1000 2
ADZ ) (o] S :’_. W |DF2
0-5Y. 4-20mé HMin (0.0 VDo — 0.0

00 | ———
[#]Enable Range Liniter Resolution |0.024420

Cx ] (e ) [ )

You can select the analog voltage or analog current with the radio buttons. Also use this screen
to set the scaling for each analog 1/0. Click the Help button on the right bottom to learn about
the scaling feature.

After you configure the analog 1/0, download the project into the analog CPU module.
Analog I/0O Monitoring

Analog I/0 monitoring is an additional feature in the CPU Built-in I/O Setup window that is
useful for troubleshooting. The current analog values are displayed in their physical units.

CPU Built-in /0 Setup &3]
‘ General | Input | Output |

CPU Type;  CO-02DR-D
" i

co-ozro || 10 Type State Description
CLICK ) X001 External Interrupt OFF Minimum pulse wid
. K002 External Interrupt off Minimum pulse wid
- | %003 External Interrupt off Minimum pulse wid
- %004 External Interrupt off Minimum pulse width
PR P Y001 Regular Output off
AN E— | D02 Reguler Ovtput off
R m st = Y003 Regular Output off
: 004 Mgl cukt Current analog
STy = ADLY 0-5wDC Input 2.25¥DC H
EH B <« values display
= ADZY Mot used
T m - ADZI 4-20MA Input 4.00mA
| mem - DALY O-5¥DE Output 2,25DC
PORT2 = DALL Mot used
DA2Y Mot used
RES-485
k! DAZL 4-20mA QuEpLE 8.00mA
i = |
i~ | T

o | [ Cancel ] [ Help
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Notes
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