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Safety Information =

Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with
the device before trying to install, operate, or maintain it. The following special
messages may appear throughout this documentation or on the equipment to warn
of potential hazards or to call attention to information that clarifies or simplifies a
procedure.

The addition of this symbol to a Danger or Warning safety label
indicates that an electrical hazard exists, which will result in personal
injury if the instructions are not followed.

personal injury hazards. Obey all safety messages that follow this
symbol to avoid possible injury or death.

A DANGER

DANGER indicates an imminently hazardous situation which, if not avoided,
will result in death or serious injury.

A WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, can
result in death or serious injury.

2 This is the safety alert symbol. It is used to alert you to potential
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PLEASE NOTE

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can
result in minor or moderate injury.

CAUTION

CAUTION, used without the safety alert symbol, indicates a potentially
hazardous situation which, if not avoided, can result in equipment damage.

Electrical equipment should be installed, operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed by Schneider Electric for any
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction
and operation of electrical equipment and its installation, and has received safety
training to recognize and avoid the hazards involved.

14
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About the Book

At a Glance

Document Scope

This manual describes the hardware and software implementation of Discrete
modules for Premium and Atrium PLCs.

Validity Note
This documentation is valid from Unity Pro v6.0.

Product Related Information

A WARNING

UNINTENDED EQUIPMENT OPERATION

The application of this product requires expertise in the design and programming
of control systems. Only persons with such expertise should be allowed to
program, install, alter, and apply this product.

Follow all local and national safety codes and standards.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

User Comments

We welcome your comments about this document. You can reach us by e-mail at
techcomm @ schneider-electric.com.
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Hardware installation of the
Discrete /0 modules

In This Chapter

This part presents the range of Discrete I/0O modules on the Premium PLC.

What’s in this Part?

This part contains the following chapters:

Chapter Chapter Name Page
1 General overview of discrete I/O modules 19
2 General rules for implementing Discrete 1/0O modules 31
3 Fault processing for Discrete /O modules 55
4 TSX DEY 08D2 input module 67
5 TSX DEY 16D2 Discrete input module 73
6 TSX DEY 16D3 Discrete input module 81
7 TSX DEY 16A2 Discrete input module 87
8 TSX DEY 16A3 Discrete input module 97
9 TSX DEY 16A4 Discrete input module 103

10 TSX DEY 16A5 Discrete input module 109
11 The TSX DEY 16FK Discrete input module 115
12 The TSX DEY 32D2K Discrete input module 125
13 TSX DEY 32D3K Discrete input module 131
14 TSX DEY 64D2K Discrete input module 137
15 TSX DSY 08T2 output module 143
16 TSX DSY 08T22 Discrete output module 149
17 TSX DSY 08T31 Discrete output module 155
18 TSX DSY 16T2 Discrete output module 161
19 TSX DSY 16T3 Discrete output module 167
20 TSX DSY 08R5 Discrete output module 173
21 TSX DSY 08R4D Discrete output module 181
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Discrete specific application

Chapter Chapter Name Page
22 TSX DSY 08R5A Discrete output module 189
23 TSX DSY 16R5 Discrete output module 195
24 TSX DSY 08S5 Discrete output module 201
25 TSX DSY 16S5 Discrete output module 207
26 TSX DSY 16S4 Discrete output module 213
27 TSX DSY 32T2K Discrete output module 219
28 TSX DSY 64T2K Discrete output module 225
29 TSX DMY 28FK Discrete mixed I/O module 231
30 TSX DMY 28RFK Discrete mixed 1/O module 239
31 TELEFAST 2 Connection Interface Links for the Discrete I/O 249

Modules
32 Implementation of safety modules 343
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General overview of discrete I/O
modules

Overview

This chapter gives a general introduction to the Discrete /0 modules.

What'’s in this Chapter?

This chapter contains the following topics:

Topic Page
General description of the Discrete 1/0 modules 20
Physical description of Discrete modules with screw terminal block connection 21
Physical description of Discrete modules with HE10 connectors 22
Catalog of Discrete input modules. 23
Catalog of Discrete output modules 25
Catalog of Discrete mixed /O modules. 29
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Discrete: general overview

General description of the Discrete /0 modules

At a Glance

Inputs

Outputs

The Discrete /0 modules of the Premium range are standard format modules
(occupying one single position), equipped with either a HE10 connector, or a screw
terminal block (TSX BLY 01).

For modules fitted with HE10 type connector outputs, a series of products known as
TELEFAST 2 (see page 249) are available that enable Discrete input/output
modules to be quickly connected to operational parts.

A wide range of Discrete inputs and outputs make it possible to meet the following
requirements:

e functional: direct or alternating I/Os, positive or negative logic,
e modularity: 8, 16, 32 or 64 channels/modules.

Inputs receive signals from the sensors and carry out the following functions:

e acquisition,

e adaptation,

e galvanic insulation,

e filtering,

e protection against interference.

Outputs store the orders given by the processor, in order to control pre-actuators via
decoupling and amplification circuits.

20

35010512 07/2011



Discrete: general overview

Physical description of Discrete modules with screw terminal block connection

At a Glance

lllustration

Elements

The following is a physical description of Discrete 1/0O modules with screw terminal
block connection.

The I/0O modules are housed in plastic cases which provide IP20 protection for all
the electronic parts.

The following table describes the different elements of the Discrete I/O modules with
screw terminal block connection.

Number

Description

1

Module display and diagnostics block.

2

Removable screw terminal block for directly connecting I/Os to the sensors and
pre-actuators (Reference: TSX BLY 01).

Certain output modules contain integrated fuses which are accessible from the
front when the terminal block is removed.

Swing door for access to the block’s screws and also acting as a marking label
display area.

4

Rotating base comprising the locating device.

NOTE: the terminal blocks are supplied separately.

35010512 07/2011
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Discrete: general overview

Physical description of Discrete modules with HE10 connectors

At a Glance
The following is a physical description of Discrete 1/0 modules with HE10
connectors.
lllustration
The I/O modules are housed in plastic cases which provide IP20 protection for all
the electronic parts.
1
"i — 2
'I'L‘S*
'A:'fef-
Elements
The following table describes the different elements of the Discrete I/O modules with
HE10 connectors.
Number Description
1 Module display and diagnostics block.
2 HE10 connector, with a protective cover.
They are used to connect I/Os to the sensors and pre-actuators either directly
or via TELEFAST 2 (see page 249) connection bases.
22
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Discrete: general overview

Catalog of Discrete input modules.

At a Glance
The following is a presentation of Discrete Input modules with connection by screw
terminal block or HE10 connectors.
Catalog
The following table provides a catalog of Discrete input modules with screw terminal
block connection.
Type of Inputs with screw terminal block connection
module
lllustration Discrete input module Discrete input module
Number of 8 inputs 16 inputs
channels
Range 24 VDC 48 VDC 24 VAC 48 VAC 100..120 VAC | 200..240 VAC
24 VDC
Insulation Insulated inputs
IEC 1131-2 Type 2 (1)
compliance
Logic Positive Negative -
Proximity 2 wire DC and 3 wire PNP proximity | 2 wire DC and 3
sensor sensor (IEC 947-5-2 standard wire PNP
compatibility | compliant) proximity sensor
(IEC 947-5-2
standard
compliant)
2 wire AC proximity sensor (IEC 947-5-2 standard compliant)
Filtering 4 ms integrated Integrated, 50 or 60 Hz Network
Connections | Screw terminal block

35010512 07/2011
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Discrete: general overview

TSXee DEY 08D2 | DEY 16D2 | DEY 16D3 | DEY 16A2 DEY 16A3 | DEY 16A4 DEY 16A5
reference

number

Legend:

(1) For the TSX DEY 16A2 module, type 2 compliance is only for the 24 VAC version.

Catalog
The following table provides a catalog of Discrete input modules with HE10
connectors.
Type of module Inputs with HE10 connectors
Illustration Discrete input module Discr. I. Mod. Discr. I. Mod. Discr. I. Mod.
Number of channels 16 fast inputs 32 inputs 64 inputs
Range 24 VDC \ 48 VDC 24 VDC
Insulation Insulated inputs
IEC 1131-2 compliance | Type 1 ’ Type 2 Type 1
Logic Positive
Proximity sensor 2 wire proximity sensor
compatibility 3 wire PNP proximity sensor
(see page 50)
Filtering 0.1..7.5ms in 0.5 ms steps | 4 ms fixed
Programmable filtering | yes
Latching yes
Event yes
Connections HE10 connectors
TSXee reference number | DEY 16FK DEY 32D2K DEY 32D3K DEY 64D2K
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Discrete: general overview

Catalog of Discrete output modules

At a Glance

Catalog

The following is the catalog of transistor, relay and bidirectional triode thyristor
Discrete output modules with screw terminal block connection, and the catalog of
Discrete transistor output modules with HE10 connectors.

The following table provides a catalog of transistor Discrete output modules with
screw terminal block connection.

Type of module Transistor outputs with screw terminal block connection

lllustration Discrete output | Discrete output | Discrete output | Discrete output | Discrete output
module module module module module

Number of 8 outputs 16 outputs

channels

Range 24 VDC \ 48 VDC 24 VDC \ 48 VDC

Insulation Insulated outputs

Current 05A 2A 1A 05A (025A

IEC 1131-2 Yes

compliance

Protection Outputs protected against short-circuits and overloads, with automatic or controlled
reactivation, and with fast electromagnet demagnetization circuits.

Fallback Configurable fallback of outputs, permanent monitoring of output control, and reset of outputs
in the event of detection of an internal fault.

Logic Positive

Response time 1ms 0.2ms 0.3 ms 1ms 1ms

Connections Screw terminal block

TSXee reference DSY 08T2 DSY 08T22 DSY 08T31 DSY 16T2 DSY 16T3

number

35010512 07/2011
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Catalog

The following table provides a catalog of relay Discrete output modules with screw
terminal block connection.

Type of module | Relay outputs with screw terminal block connection
lllustration Discrete module Discrete output module Discrete module
Number of 8 outputs 16 outputs
channels
Range 12..24 VDC or 24..240 VAC | 24..130 VDC 24..48 VDC or |12..24 VDC or 24..240 VAC
24..240 VAC
Insulation Outputs insulated between contact and earth
Current 3A 5A 3A
IEC 1131-2 Yes
compliance
Protection No protection Interchangeable fuse protection. No protection
Output reset in the event of fault
detection, reactivation once fuse is
replaced.
Fallback Configurable output fallback.
Terminal block | Automatic output cut-off device on unlocking of terminal blocks.
unlocking
Logic Positive/negative
Connections Screw terminal block
TSXeereference | DSY 08R5 DSY 08R4D DSY 08R5A DSY 16R5
number

26
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Discrete: general overview

Catalog

The following table provides a catalog of bidirectional triode thyristor Discrete output

modules with screw terminal block connection.

Type of module Bidirectional triode thyristor outputs with screw terminal block connection

lllustration Discrete output module Discrete output module Discrete output module

Number of 8 outputs 16 outputs

channels

Range 48..240 VAC \ 24..120 VAC

Insulation Insulated outputs

Current 2A 1A

IEC 1131-2 Yes

compliance

Protection Interchangeable fuse protection. Outputs not protected against
short circuits or overloads.
"Fireproof’ protection via non-
interchangeable fuses

Fallback Configurable output fallback.

Terminal block Automatic output cut-off device on unlocking of terminal blocks.

unlocking

Connections Screw terminal block

TSXee reference DSY 08S5 DSY 16S5 DSY 16S4

number

35010512 07/2011
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Catalog

The following table provides a catalog of transistor Discrete output modules with

HE10 connectors.

Type of module Transistor outputs with HE10 connectors.

lllustration Discrete output module Discrete output module

Number of 32 outputs 64 outputs

channels

Range 24VDC

Insulation Insulated outputs

Current 0.1A

IEC 1131-2 Yes

compliance

Protection Outputs protected against short circuits and overloads with automatic or controlled reactivation.

Fallback Configurable fallback of outputs, permanent monitoring of output control, and reset of outputs
in the event of detection of an internal fault.

Logic Positive

Connections HE 10 connector

TSXee reference DSY 32T2K DSY 64T2K

number

28
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Discrete: general overview

Catalog of Discrete mixed 1/0 modules.

At a Glance

Catalog

The following is the catalog of Discrete mixed 1/0 modules with HE10 connectors.

The following table provides a catalog of Discrete mixed /O modules with HE10

connectors.

Type of module

Transistor outputs with HE10 connectors.

Illustration

Discrete mixed I/O module Discrete mixed I/O module

Number of channels

16 fast inputs 16 fast inputs

12 outputs 16 event outputs

Inputs | Range 24VDC

Insulation Insulated inputs

IEC 1131-2 compliance Type 1

Logic Positive

Proximity sensor 2 wire proximity sensor

compatibility (see page 50)

Programmable filtering Yes (0.1..7.5 ms in 0.5 ms steps)

Latching Yes

Event Yes
Outputs | Range 24 VDC

Insulation Insulated outputs

Current 05A

IEC 1131-2 compliance Yes

Protection Outputs protected against short-circuits and overloads, with automatic or
controlled reactivation, and with fast electromagnet demagnetization circuit.

Fallback Configurable output fallback. Permanent monitoring of output commands,
and reset of outputs in the event of internal fault detection.

Logic Positive

Response time 0.6 ms

Connections HE10 connectors

TSXee reference number DMY 28FK DMY 28RFK
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General rules for implementing
Discrete I1/0 modules

Overview

This chapter presents the general rules for implementing Discrete 1/0 modules.

What'’s in this Chapter?

This chapter contains the following topics:

Topic Page
Fitting of Discrete I/O Modules 32
Fitting a screw terminal block to a Discrete /O module. 34
Identification of Discrete /0O Modules with Screw Terminal Block Connections 35
Identification of Discrete /0 Modules with HE10 Connectors 37
Choice of direct current power supply for sensors and pre-actuators associated 39
with Discrete 1/0 modules
Precautions and General Rules for Wiring with Discrete 1/0 Modules 40
Means of Connecting Discrete /O Modules: Connecting Screw Terminal Block 44
Modules
Connecting Discrete 1/0 Modules: HE10 Connector Modules 46
Connecting Discrete 1/0O Modules to TELEFAST Interfaces Using an HE10 48
Connector
Sensor/Input Compatibility and Pre-Actuator/Output Compatibility 50
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Discrete: general implementation rules

Fitting of Discrete I/O Modules

At a Glance
All Premium Discrete I/O modules are of standard format. Fitting operations
(installation, assembly and disassembly) are described below.

Installation
The Discrete I/0 modules, powered by the rack bus, can either be positioned on the
standard rack or on an extendable rack. They can be safely handled without turning

off the rack power supply.
The diagram below shows Discrete I/O modules installed in the rack.

Standard rack Extendable rack

@ ®

E j O [0 [0 o
L dr

I= [=

A :

@l Bl

Terminal block modules
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Discrete: general implementation rules

Assembly/Disassembly

The following table shows the procedure for mounting the Discrete 1/0 modules in
the rack.

Step Action lllustration

1 Position the locating pins situated at | Step 1 and 2
the rear of the module (on the lower
section) in the corresponding slots in

the rack.
2 Pivot the module towards the top of the
rack so as to engage the rack
connector.
3 Tighten the fastening screws of the Step 3

upper section of the module so as to
firmly attach the module to the rack
(torque setting: 2.0 N.m).

Warning: If this screw is left
untightened, the module will not
remain in position in the rack.

Note: Assembling and disassembling modules is performed when: sensor and pre-actuator voltage is switched
off, and the terminal block is disconnected
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Discrete: general implementation rules

Fitting a screw terminal block to a Discrete I/O module.

At a Glance

All Premium Discrete I/0 modules with screw terminal block connection require the
latter to be connected to the module. Fitting operations (assembly and disassembly)
are described in the following table.

Assembly/Disassembly

The following table shows the procedure for assembling the screw terminal block
onto a Discrete 1/0 module.

Step | Action lllustration

1 | With the module in position in the rack, |Step 1 and 2
place the terminal block on the module
as shown opposite.

2 | Pivot the terminal block so as to bring it
to the engaged position on the module.

3 | Tighten the fastening screws of the
upper section of the terminal block so as
to firmly attach the terminal block to the
module (torque setting: 2.0 N.m).

Note: | The first time a screw terminal block is mounted on a module which takes this type of connection, the terminal
block is coded according to the type of module on which it is assembled. Coding is performed by transferring
two encoded pins from the module to the terminal block. This mechanical coding then inhibits any use of the
terminal block with a different module type.

The code is transferred automatically during step 1.
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Discrete: general implementation rules

Identification of Discrete I/O Modules with Screw Terminal Block Connections

At a Glance

lllustration

Discrete 1/0 modules with screw terminal block connection are identified by the

markings on the lid of the front section of the module, and the labels located on the

terminal block.

The following diagram illustrates the identification of the Discrete /0O modules with
screw terminal block connection.

=% TSX DEY 16D2 —1

161 24 VDC 2
IEC type 2

TSX DEY 16D2
16 Current Sinking
Inputs

24VDC IEC type 2
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Discrete: general implementation rules

Description
The following table shows the different elements for the identification of Discrete I1/O
modules, and gives an explanation for each one.
Marking | Location Type of identification
1 On module display A marking giving the module reference number.
block
2 Under the module A marking indicating the module’s characteristics.
display block
3 On the terminal block A removable label (supplied with the module), to be placed inside the door,

printed on both sides and displaying the following indications:
e external view (door closed):
e the reference number of the module,
e the number of channels,
® a box for entering the module’s position number (address),
e the designation of each channel (symbol).

e internal view (door open):
e the wiring diagram for inputs and outputs with the number of channels
and connection terminals.
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Discrete: general implementation rules

Identification of Discrete I/0 Modules with HE10 Connectors

At a Glance
Discrete /0O modules with HE10 connectors are identified by the markings on the lid
of the front section of the module.
lllustration
The following diagram illustrates the identification of TSX DEYee/DSYee |/O modules
with HE10 connectors.
1
2
3
5
4
6
Description
The following table shows the different elements for the identification of TSX
DEYee/DSYee |/O modules, and gives an explanation for each one.
Marking | Location Type of identification
1 On module display A marking giving the module reference number.
block
2 Under the module A marking indicating the module’s characteristics.
display block
3 Under the module A marking giving the corresponding channel addresses:
display block e channels 0 to 15 of the module (I or Q).
4 Under the module A marking giving the corresponding channel addresses:
display block ® channels 16 to 31 of the module (I or Q).
5 Under the module A marking giving the corresponding channel addresses:
display block ® channels 32 to 47 of the module (I or Q).
6 Under the module A marking giving the corresponding channel addresses:
display block ® channels 48 to 63 of the module (I or Q).
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Discrete: general implementation rules

lllustration
The following diagram illustrates the identification of TSX DEY 32D3K input
modules and TSX DMY 28FK/28RFK mixed 1/0O modules with HE10 connectors.
1
2
3
4
Description
The following table shows the different elements for the identification of
TSX DEY 32D3K input modules and TSX DMY 28FK/28RFK mixed I/0 modules,
and gives an explanation for each one.
Marking | Location Type of identification
1 On module display A marking giving the module reference number.
block
2 Under the module A marking indicating the module’s characteristics.
display block
3 Under the module A marking giving the corresponding channel addresses:
display block e input channels 0 to 15 of TSX DEY 32D3K or TSX DMY 28FK/28RFK
modules (1).
4 Under the module A marking giving the corresponding channel addresses:
display block e input channels 16 to 31 of the TSX DEY 32D3K module (l).
e output channels 16 to 27 of TSX DMY 28FK/28RFK modules (Q).
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Discrete: general implementation rules

Choice of direct current power supply for sensors and pre-actuators associated
with Discrete I/0 modules

At a Glance

The following is a presentation of precautions for choosing sensors and pre-
actuators associated with Discrete 1/0 modules.

External direct current power supplies

When using an external 24 VDC direct current power supply, it is advised to use
either:

e regulated power supplies,
e non-regulated power supplies but with the following filtering:
e 1000 pF/A with full-wave single phase rectification and 500 puF/A with tri-phase
rectification,
e 5% maximum peak to peak ripple,
e maximum voltage variation: -20% to +25% of the nominal voltage (including
ripple).
NOTE: rectified power supplies with no filtering are prohibited.

Ni-Cad battery power supplies

This type of power supply can be used to power sensors and pre-actuators and all
associated 1/Os that have a normal operating voltage of 30 VDC maximum.

While being charged, this type of battery can reach, for a duration of one hour, a
voltage of 34 VDC. For this reason, all I/O modules with an operating voltage of 24
VDC can withstand this voltage (34 VDC) for up to one hour every 24 hours. This
type of operation entails the following restrictions:

e at 34 VDC, the maximum current withstood by the outputs must under no
circumstances exceed the maximum current defined for a voltage of 30 VDC,
e temperature downgrading imposing the following restrictions:
o 80% of I/Os at 1 up to 30°C,
® 50% of I/Os at 1 up to 60°C.
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Discrete: general implementation rules

Precautions and General Rules for Wiring with Discrete 1/0 Modules

At a Glance

Discrete 1/Os feature protective measures which ensure a high resistance to
industrial environmental conditions. Certain rules, shown below, must nevertheless
be respected.

External power supplies for sensors and pre-actuators

Inputs

External sensor and pre-actuator power supplies associated with Discrete I/O
modules must use quick-blow fuses against short-circuits and overloads.

For HE10 connector Discrete /O modules, the sensor/pre-actuator power supply
must be linked to each connector, except in the event where the corresponding
channels are not in use and are not assigned to any task.

NOTE: in the event that the 24 VDC installation is not carried out according to VLSV
(very low safety voltage) standards, the 24 VDC power supplies must have the 0V
linked to mechanical ground, which is in turn linked to the ground as close as
possible to the power supply. This restriction is necessary for personnel safety in the
event of a power phase coming into contact with the 24 VDC supply.

Recommendations for use concerning Discrete 1/0 module inputs are as follows:

e for fast input modules (TSX DEY 16 FK/DMY 28FK/DMY 28RFK):

e in the event that 24 VDC direct current inputs are used, it is recommended to
adapt the filtering time to the required function,

e in order for bounces not to be taken into account upon closure of contacts, it
is not advisable to use sensors with mechanical contact outputs if the filtering
time is reduced to under 3 ms,

e for faster operation, the use of direct current inputs and sensors is
recommended, as alternating current inputs have a much higher response
time.

40
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Discrete: general implementation rules

e for 24 VDC inputs and line coupling with an alternating current network:

Diagram

operation can be disturbed if the coupling between cables relaying an
alternating current and cables relaying signals intended for direct current
inputs is too large. This is illustrated in the following circuit diagram. When the
input contact is open, an alternating current exceeding the cable’s interference
capacities may generate a current in the input which might cause it to be set
to 1.

- + | Module
= ‘r -
\@ +24VDC

\
£ Input %l

I ‘

Output %Q

|

|

|

|

I |
-0VDC |
|

|

|

|

|

L N | The altemating current neutral
connection is directly or
indirectly linked to the ground.

the line capacity values that must not be exceeded, for a 240 VCA/50 Hz line
coupling, are given in the summary table at the end of this paragraph. For a
coupling with a different voltage, the following formula can be applied:
Acceptable capacity = (Capacity at 240 VAC x 240) / line voltage
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e for 24 to 240 VAC inputs and line coupling:
e in this case, when the line that controls the input is open, the current passes
according to the coupling capacity of the cable (see circuit diagram below).

Diagram

N L Modde .
T ‘ %:Lm ut ol i
< TCTH | b1 :
-y ‘ " v Ly

e the line capacity values that must not be exceeded are given in the summary
table at the end of this paragraph.

The following summary table shows the acceptable line capacity values.

Module Maximum coupling capacity
24 VDC inputs
TSX DEY 32/ TSX DEY 64D2K 25 nF (1)
TSX DEY 16D2 45nF (1)
TSX DEY 16FK/TSX DMY 28FK/ TSX DMY 28RFK | 10 nF (1) (2)
30 nF (1) (3)
60 nF (1) (4)
24 t0 240 VAC inputs
TSX DEY 16A2 50 nF
TSX DEY 16A3 60 nF
TSX DEY 16A4 70 nF
TSX DEY 16A5 85 nF
Legend:
(1) Max. admissible coupling capacity
with 240 VAC / 50 Hz line
2) Filtering = 0.1 ms
(3) Filtering = 3.5 ms
(4) Filtering = 7.5 ms
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Outputs
Recommendations for use concerning Discrete I/O module outputs are as follows:

e tis recommended to segment starts, protecting each one with a quick-blow fuse,
if currents are high,

e wires of a sufficient diameter should be used to avoid drops in voltage and
overheating.

Cable routing
Precautions for use to be taken concerning the wiring system are as follows:

e in order to reduce the number of alternating couplings, power circuit cables
(power supplies, power switches, etc.) must be separated from input cables
(sensors) and output cables (pre-actuators) both inside and outside the
equipment,

e outside the equipment, cables leading to inputs / outputs should be placed in
covers that make them easily distinguishable from those containing wires
relaying high energy levels. They should also be placed preferably in separate
grounded metal cableways. These various cables must routed at least 100 mm
apart.
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Means of Connecting Discrete I1/0 Modules: Connecting Screw Terminal Block
Modules

At a Glance

Discrete 1/0 module terminal blocks feature an automatic code transfer device
activated on first use. This allows fitting errors to be avoided when replacing a
module. This coding guarantees electrical compatibility by module type.

Description of the screw terminal block

Every terminal block can receive bare wires or wires with terminations or spade
terminals.

The capacity of each terminal is:

e minimum: 1 x 0.2 mm? wire (AWG 24) without termination,

e maximum: 1 x 2 mm? wire without termination or 1 x 1.5 mm? with termination.
lllustration of the termination and the spade terminal.

o =0
(1) 5.5 mm maximum.
The maximum capacity of the terminal block is 16 x 1 mm? wires (AWG) + 4 X
1.5 mm? wires (AWG).
Screw clamps come with slots for the following types of screwdriver:

e Pozidriv No. 1,
e 5 mm diameter flat head.

Screw connection terminal blocks feature captive screws. On the supplied blocks,
these screws are not tightened.

NOTE: the maximum torque for tightening connection terminal block screws is
0.8 N.m

NOTE: Screw terminal blocks must be engaged or disengaged with sensor and pre-
actuator voltage switched off.
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The following diagram shows the method for opening the screw terminal block door.

gﬁffﬁ
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Connecting Discrete I/O Modules: HE10 Connector Modules

At a Glance

HE10 connector modules are connected to sensors, pre-actuators or terminal
blocks using a pre-formed cable designed to allow the smooth and direct transition
of module inputs/outputs from wire to wire.

Pre-Formed Cable TSX CDP 301 /501

The 3-meter long TSX CDP 301 or 5-meter long TSX CDP 501 pre-formed cables

consist of:

e a molded HE10 connector at one end with 20 protruding sheathed wires with a
cross-section of 0.34 mm?;

e free wires at the other end, differentiated by a color code complying with DIN
47100.

NOTE: A nylon thread built into the cable allows easy-stripping of the sheath.

NOTE: HE10 connectors must be engaged or disengaged with sensor and pre-
actuator voltage switched off.
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The diagram below shows the connection of the pre-formed cable to the module.

Correspondence
between the color of
wires and the HE10
conhnector pin number

Module

Pre-formed cable

Top

white YA HELS
brown / [\ ® @
e &=
_—— B
red @
blaCK_ violet ©
Joy-pIk red-blue @ @
Whllte-greetr\]rown-green (3
::::::j}}glow-brown{ \\ ‘f (9
gray-brown | Il | (D
White-pinkplnk-brown \\ \\ ,”, (9 @

N\

T

SX CDP 301 /501 Bottom
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Connecting Discrete I/O Modules to TELEFAST Interfaces Using an HE10
Connector

At a Glance
Connecting discrete input/output modules to TELEFAST interfaces for connecting
and adapting fast wiring HE10 connectors, is done with the aid of:
e a 28 gauge multi-stranded sheathed cable (0.08 mm?);
e a 22 gauge connection cable (0.34 mm ).

TSX CDP 102/202/302 Connection Cable
The 28 gauge connection cable (0.08 mm?2) comes in three different lengths:

e 3ft3.4inlength: TSX CDP 102,

e 6 ft 6.8 in length: TSX CDP 202,

e 91t 10.2 in length: TSX CDP 302.

This cable is made up of 2 HE10 connectors and a multi-stranded sheathed ribbon
cable, where each wire has a cross-section area of 0.08 mm?.

Given the small area of each of the wires, you are advised to only use it for low
current inputs or outputs (< 100 mA per input or output).

TSX CDP 053/103/203/303/503 Connection Cable
The 22 gauge connection cable (0.34 mm2) comes in five different lengths:

1t 7.7 inlength: TSX CDP 053,
3 ft 3.4 in length: TSX CDP 103,
6 ft 6.8 in length: TSX CDP 203,
9 ft 10.2 in length: TSX CDP 303,
16 ft 5 in length: TSX CDP 503.

This cable is made up of 2 sheathed HE10 connectors, and a cable with a cross-
section of 0.34 mm 2, which can take higher currents (> 500 mA).
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lllustration
The illustration below shows the two types of connection to the TELEFAST interface

via multi-strand cable or other cable.

A\

|
==
F—omer |

TSX CDP cable =02

v
42

—a_
Y —,

Y

TSX CDP cable »3

TELEFAST 2 ABE-7Hesses

NOTE: Check the consistency between the rating of the fuse on board the
TELEFAST 2 and the fuse which is to be used on the inputs/outputs (see

Connecting modules).
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Sensor/Input Compatibility and Pre-Actuator/Output Compatibility

At a Glance

The following is a description of compatibility between sensors and Discrete module
inputs, and between pre-actuators and Discrete module outputs.

Sensor/Input Compatibility

e Compatibility between 3-wire sensors and 24 and 48 VDC inputs:

e 3-wire sensors and IEC 1131-2 compliant type 1 and type 2 positive logic
(sink) inputs: all 3-wire PNP inductive or capacitive proximity sensors and
photo-electric detectors which have an operating voltage of 24 and 48 VDC
are compatible with all positive logic inputs;

L loa1.(Input)
[OFE—e

e 3-wire sensors and negative logic (source) inputs: all NPN 3-wire inductive or
capacitive proximity sensors and photo-electric detectors which have an
operating voltage of 24 VDC are compatible with negative logic inputs from the
Premium range.

<l
1 .§|+
_____(BEE____
3
E_
—H__H
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e Compatibility between 2-wire sensors and 24 VDC inputs:

e 2-wire sensors and IEC 1131-2 compliant type 1 positive logic (sink) inputs: all
proximity sensors or other 2-wire sensors with an operating voltage of 24 VDC
and with the characteristics described below are compatible with all type 1
positive logic 24 VDC inputs from the Premium range:
Voltage drop in closed state: <7 V,
minimum switched current: 2.5 mA,
residual current in open state: <1.5 mA.

+

———{pm B

w,,

-
=
]
o
=
©

e 2-wire sensors and IEC 1131-2 compliant type 2 positive logic (sink) inputs: all
2-wire proximity sensors with an operating voltage of 24 and 48 VDC and
which are IEC 947-5-2 compliant are compatible with all type 2 positive logic
24 and 48 VDC inputs;

e 2-wire sensors and negative logic (source) inputs: all proximity sensors or
other 2-wire sensors with an operating voltage of 24 VDC direct current and
with the characteristics described below are compatible with all negative logic
24 VDC inputs from the Premium range:

Voltage drop in closed state: <7 V,
minimum switched current: 2.5 mA,
residual current in open state: <1.5 mA.

)
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o Compatibility between 2-wire sensors and 24/48/100..120/200..240 VAC inputs:
e all IEC 947-5-2 compliant 2-wire AC proximity sensors able to withstand
100...120 VAC are compatible with all type 2 IEC 1131-2 compliant 110..120

VAC inputs,

e all IEC 947-5-2 compliant 2-wire AC proximity sensors and other sensors able
to withstand 200..240 VAC are compatible with all type 2 IEC 1131-2
compliant 220..240 VAC inputs from the Premium range of between 220..240

VAC.

The following table provides a summary of compatibility between sensors and
Discrete 1/0 module inputs.

Types of input

Types of proximity
sensor

24VDC
Type 1
Positive logic

24/48 VDC
Type 2
Positive logic

24VDC
Negative logic

24/48 VAC
100..120 VAC
Type 2

200..240 VAC
Type 2

All PNP-type 3-wire (DC)
proximity sensors

Compatibility

Compatibility

All NPN-type 3-wire (DC)
proximity sensors

Compatibility

Telemecanique or other
brand 2-wire (DC)
proximity sensors with the
following characteristics:
Voltage drop in closed
state <=7V

Minimum switched current
<=25mA

Residual current in open
state <= 1.5 mA

Compatibility

Compatibility

Compatibility

2-wire (AC/DC) proximity
sensor

Compatibility

Compatibility

Compatibility (1)

2-wire (AC) proximity
sensor

Compatibility

Compatibility (1)

Legend:
1) In the nominal voltage range of 220..240 VAC.
DC DC voltage operation.
AC AC voltage operation.
AC/DC AC or DC voltage operation.
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Compatibility of Pre-Actuators with Outputs

e Compatibility of DC pre-actuators and outputs:

e comply with the output’s maximum current and maximum switching frequency
as specified in the table of characteristics,

e where low consumption pre-actuators are used, special attention must be paid
to the leakage current of the idle output, to ensure that the following inequation
is satisfied:

I nominal > (50 x | leakage)

given that:

| nominal = current consumed by the pre-actuator,
| leakage = leakage current in idle output state.

e Compatibility of tungsten filament lamps and transistor outputs (static current):
e for outputs with protection against short circuits, the maximum power of the
tungsten filament lamps specified in the table of characteristics must be
complied with. If not, the lamp’s pick-up current might cause a tripped output
at the time of power-up.

e Compatibility of AC pre-actuators and relay outputs:

e Inductive AC pre-actuators have a pick-up current of up to 10 times their
holding current for a duration of 2/F seconds (F = alternating current
frequency). Relay outputs are therefore set to withstand these conditions
(AC14 and AC15). The table of characteristics for relay outputs gives the
maximum authorized running power (in AV) according to the number of
operations.

A CAUTION

THERMAL CURRENT OVERHEATING RELAY

Do not use a relay for currents exceeding its defined thermal current
capability.

Failure to follow these instructions can result in injury or equipment
damage.

e Compatibility of lamps and bidirectional triode thyristor outputs:
e ensure that the maximum power is equal to:
U x | max
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o Compatibility of AC pre-actuators with relay bidirectional triode thyristor outputs:

e comply with the specified maximum current,

e where low consumption pre-actuators are used, special attention must be paid
to the leakage current of the idle output, to ensure that the following inequation
is satisfied:

I nominal > (50 x | leakage)

given that:

I nominal = current consumed by the pre-actuator,
| leakage = leakage current in idle output state.
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Fault processing for Discrete I/O

modules 3

Overview
This chapter presents hardware fault processing for Discrete I/O modules.

What'’s in this Chapter?

This chapter contains the following topics:

Topic

Page
General protective measures of Discrete I/O modules 56
Discrete Inputs/Outputs fault display 57
Discrete Inputs/Outputs Fault Diagnostics 60
Checking the Discrete Input / Output connection 64
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General protective measures of Discrete I/O modules

At a Glance

DC outputs

DC inputs

The following is a description of the general protective measures integrated into the
channels of Discrete I/O direct current modules.

Every transistor output (except where specifically labeled "Non-Protected"), features
a protective device which allows the following to be detected when an output is
active:

an overload or short circuit; failures such as these cause the output to be
deactivated (tripped) and the failure to be indicated on the display on the front
panel of the module (the LED corresponding to the channel flashes, the I/O error
LED comes on),

a polarity reversal; a failure such as this causes the power supply to short circuit
without damaging the module. In order to obtain optimal protection, a quick-blow
fuse must be installed on the power supply and upstream from the pre-actuators,

an inductive overload; each output is individually protected against inductive
overloads and has a fast electro-magnet demagnetization circuit using a zener
diode which allows the mechanical cycle of certain fast machines to be reduced.

24 and 48 VDC dc inputs are of constant current type. For any input voltage in
excess of 11 V (for 24 VDC inputs) or 20 V (for 48 VDC inputs), the input current
remains constant.

This characteristic has the following advantages:

guaranteed minimum current in active state in accordance with IEC standards,
limited consumed current when input voltage increases, to avoid the module
overheating unnecessarily,

reduced consumed current to the power supply sensor supplied by the PLC
power supply or a process power supply.

56
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Discrete Inputs/Outputs fault display

At a Glance
The Discrete /0 modules are equipped with a display block featuring LEDs that
allow the module’s operating modes and any failures to be displayed.

lllustration
The following diagram shows the position of the three fault display LEDs, on the front
panel of the Discrete /O modules.

LEDs: RUN - ERR - /O
Channel status LEDs

Description
The following table explains how the LEDs located on the Discrete I/O display block
operate.

LEDs Continually lit Flashing Off

RUN Module operating normally. - Module faulty or off.

(green)

ERR Internal error: Module failure. Communication error if No internal error.

(red) RUN LED is on.

Module non-configured if
RUN LED is off.

/0 External fault: overload, short circuit, sensor/pre- | Terminal block error. No external error.

(red) actuator voltage error.

Channel | Channel at 1 Channel error, overload Channel at 0

status or short circuit.

NOTE: When the sensor power outage, the error LED of the following modules
switch on and the last recorded position of the sensor is displayed by the inputs LED.
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The following list gives the 24 VDC modules:
e TSX DEY 16D2

e TSX DEY 32D2K

e TSX DEY 64D2K

The following list gives the 48 VDC modules:
e TSX DEY 16D3
e TSX DEY32D3K

A WARNING

CHANNEL LED INFORMATION NOT MATCHING SENSORS POSITION

After a sensor power outage:

e The I/O error LED is on.

e Do not take into account the input LEDs information (they show the last
recorded position of the sensors, not their real positions).

e Check the real positions on the sensors.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Fault display blocks

There are several fault display blocks depending on the type of Discrete 1/0 module:

Module Illustration Description
8-channel modules Fault display block These modules have:
- - e 3 RUN - ERR - I/0 module status LEDs,

mm e 8 channel status LEDs.

[1[e}
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Module lllustration Description
16-channel modules Fault display block These modules have:
- - e 3 RUN - ERR - I/0 module status LEDs,
N ER e 16 channel status LEDs.
[f[e]
N KN
EN KN
| 2 W10
EN Kl
| 4 W12 |
| 5 W13 |
| 6 W14 |
[ 15 ]
28 and 32-channel modules | Fault display block These modules have:

o 3 RUN - ERR - I/0O module status LEDs,
o 32 channel status LEDs.

A

e

=y ala
w ~|>
Y =

64-channel modules Fault display block These modules have:
3 RUN - ERR - I/0 module status LEDs,

J

P

mm ® 1x+32 LED to display channels 32 to 36,
T3 ® 32 channel status LEDs,
o 1 switch to display channels 32 to 63.
N KN [ e
|1 W9 | 25 |
[ 2 W10 W18 |26 |
[ 3 W11 19|
4 |12 W20 |28 |
El K 51 E2
[ 6 W14 W22 | 30 |
15 |23 |31 ]

NOTE: On a loss of power to the sensors, for TSXDEY16D2/3, TSXDEY32D2K and
TSXDEY64D2K 24VDC and 48VDC input modules, when the red I/O error light is
on, the status of the input lights (green) is meaningless and can be different from the
current status of the module inputs.In general, the lights’ status corresponds to the
last valid status seen by the module before loss of power to the sensors.
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Discrete Inputs/Outputs Fault Diagnostics

At a Glance

The diagnostics function detects any errors that may be in progress. Three error
groups can be identified:

e internal errors,

e external errors,

e other errors.

Internal Errors

This category contains all internal module errors and all communication errors that
prevent a Discrete module from operating correctly.

A communication error may be caused by a hardware error at the rack bus, or a
processor or extension cable error.

External Errors

The following errors fall into this category:

e terminal block error: all terminal block modules contain a device for checking
the presence of a terminal block in the module. Where a terminal block is missing
or badly inserted in the module, the error is detected and is alerted by the flashing
of the I/O LED on the front panel of the module,

e overload and short-circuit: transistor output modules contain a device for
checking the load status. In the event of overload or short circuit of one or several
outputs, the circuits of these will be tripped and the errors will be shown on the
front panel of the module - the LEDs corresponding to the faulty outputs will flash
and the red I/O LED will light up,

e sensor voltage error: all input modules contain a device for checking sensor
voltage for all module channels. This device checks that sensor and module
power supply voltages are of a sufficiently high level to guarantee the correct
operation of the module’s input channels. When sensor voltage is less than or
equal to a defined threshold, the error is shown by the I/O LED lighting up on front
panel of the module,
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Other Errors

Description

e pre-actuator voltage error: all 24/48 VDC transistor output modules contain a
device for checking the pre-actuator voltage of all module channels. This device
checks that pre-actuator and module power supply voltages are of a sufficiently
high level to guarantee the correct operation of the module’s output channels.
This voltage must be greater than 18 V (24 VDC supply), 36 V (48 VDC supply)
for modules with direct current transistor outputs. In the event of pre-actuator
voltage being less than or equal to this threshold, outputs are set to 0 and the
error is show by the I/O LED lighting up on the front panel of the module.

NOTE: The sensor/pre-actuator voltage check is unique to terminal block modules.
In 32- or 34-channel connector modules, there is one checking device per connector
(equivalent to one per group of 16 channels). A sensor or pre-actuator voltage error
leads to all the inputs and outputs affected by the error (i.e. all channels for a
terminal block module and the group(s) of 16 channels for a 32- or 64-channel
connector module) to be set to faulty.

NOTE: Relay and bidirectional triode thyristor output modules do not contain pre-
actuator voltage checking devices.

The Other errors category includes switched off modules.

The following table can be used to determine the module’s status on the basis of the
LEDs located on the Discrete 1/0 modules’ display block.

State of module

LEDs

RUN (green) | ERR (red) | I/O (red)

Normal operation

o O O

Internal errors

Module failure, no PLC communication

Module failure, PLC communication possible

Communication error

External errors

Terminal block error

Overload, short circuit, sensor/pre-actuator voltage error

® 606 06 O
OO0 @ @
® ®¥ O O O

35010512 07/2011

61




Discrete: fault processing

State of module LEDs

RUN (green) | ERR (red) |1/O (red)
Other errors Module switched off O ® O
Legend:
' LED on

LED flashing
®
O LED off

A WARNING

CHANNEL LED INFORMATION NOT MATCHING SENSORS POSITION

After a sensor power outage:

e The I/O error LED is on.

e Do not take into account the input LEDs information (they show the last
recorded position of the sensors, not their real positions).

e Check the real positions on the sensors.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

NOTE: When the sensor detects power outage, the error LED of the following

modules switchs on and the last recorded state of the sensor is displayed by the
input LEDs.

The 24 VDC modules are:
e TSXDEY 16D2

e TSX DEY 32D2K

e TSX DEY 64D2K

The 48 VDC modules are:
e TSXDEY 16D3
e TSX DEY 32D3K
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I/0 LED Behavior After Power Outage

Depending of the Supply Monitoring (see page 404) check box in the discrete
module configuration screen, the I/O LED behavior of the module after a power
outage is different.
e When the Supply Monitoring check box is checked:
All inputs within a 16 channels group are forced to 0 by the CPU. As a result, the
1/0 default is transmitted and the I/O LED flashes.
e When the Supply Monitoring check box is unchecked:
All inputs within a 16 channels group are the last state available at the power
outage occurrence. As a result, the I/O default is not transmitted and the I/O LED
is switched off.

In both cases, the inputs state is the last state before the sensor terminal voltage
disappears.
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Checking the Discrete Input / Output connection

At a Glance
In order to check the Discrete 1/O connection, ensure that:
e sensor data is registered by the corresponding inputs and the processor,

e control orders from the processor are registered by the outputs and transmitted
to the corresponding pre-actuators.

A WARNING

UNEXPECTED SYSTEM BEHAVIOR
Active outputs can activate machine movements.
Turn all power off before checking the Discrete I/O connection:

e remove power fuses from the motor controls,
e shut off the hydraulic and pneumatic units,
e then power up the PLC fitted with its Discrete I/O modules.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Description
It is possible to check the connection of the Discrete I1/0O modules:

e without a terminal:
e by activating each sensor and checking whether the corresponding input LED
changes status. If it remains unchanged, check the wiring and correct
operation of the sensor.

e using the terminal:

e using a terminal, it is possible to perform a more comprehensive 1/0O check. To
do this, an application with configured 1/0Os at minimum (an empty application
is sufficient but if the application is empty no module should be declared in the
"FAST task’) should be previously loaded onto the PLC from a programming
terminal,

e this check can be carried out, with the PLC in RUN mode, from a PC equipped
with Unity Pro software giving access to debug functions,

e this check can also be carried out with the entire application loaded in the
memory. In this case, stop the processing of the program by de-activating the
MAST, FAST and event tasks (see page 413) by setting system bits %S30,
%S31, %S38 to 0.
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Input check

Output check

The following table shows the procedure for checking input connections.

Step Action
1 Activate each sensor and check that the corresponding input LED changes
status.
2 Check on the terminal screen that the corresponding input bit (%le) also

changes status.

The following table shows the procedure for checking output connections.

Step Action
1 From the terminal, set each bit (%Qe) that corresponds to an output to 1 then 0.
2 Check that the corresponding output LED turns on then off and that the

corresponding pre-actuator activates then de-activates.
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TSX DEY 08D2 input module

Overview

This chapter describes the TSX DEY 08D2 module, its characteristics and its
connection to the different sensors.

What’s in this Chapter?

This chapter contains the following topics:

Topic Page
Presentation of the TSX DEY 08D2 module 68
Characteristics of the TSX DEY 08D2 module 69
Con