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General safety aadvice for users

1 General

This manual is intended for personnel technically qualified to install, operate and maintain the
products which are described herein. It contains all the necessary information for correct use of
the products. However, for advanced use of our products please contact your nearest sales office
for additional information.

The contents of this manual are not contractual and cannot under any circumstance
extend or restrict contract warranty clauses.

2 Qualification of personnel

Only qualified personnel are authorized to install, operate or maintain the products. Any work
performed by a unqualified person or non-observance of the safety instructions in this document
or attached to the equipment may risk the safety of personnel and/or cause irreparable damage
to equipment. The following personnel may be regarded as being "Qualified" :

 those involved with application design. Design office personnel familiar with control system
safety concepts (for example, design engineers, etc),

« those involved with equipment installation. Individuals who are familiar with the installation,
connection and startup of control system equipment (for example installers or wiring technicians
working during the installation phase, technicians setting up the equipment, etc),

» those involved with operation. Personnel trained to operate and manage control system
equipment (for example, operators, etc),

» those performing preventive or corrective maintenance. Personnel who are trained and
experiencedinthe adjustment and repair of control system equipment (for example, installation
engineers, after sales service engineers, etc).

3  Warnings

Warnings serve to prevent specific risks encountered by personnel and/or equipment. They are
indicated in the documentation and on the products by different warning symbols, according to
the severity of the risk :

Danger or Caution or Attention
Indicates that not following instructions or ignoring the warning may cause
serious personal injury, death and/or serious damage to equipment.

Warning or Important or A
Indicates that not following a specific instruction may lead to minor injury and/or
damage to equipment.

Note or Comment
Highlights important information relating to the product, its operation or its
accompanying documentation.
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4 Conformity of use

The products described in this manual conform to the European Directives (*) to which they
are subject (CE marking). However, they can only be used correctly in the context of the
applications for which they are intended (described in the various documents) and when
connected to approved third party products.

As a general rule, if all handling, transport and storage specifications are observed, and all
instructions for installation, operation and maintenance are followed, the products will be used
correctly, with no danger to personnel or equipment.

(*) DEMC and DLV Directives, concerning Electromagnetic Compatibility and Low Voltage.

5 Installing and setting up equipment

It is important to observe the following rules when installing and starting up equipment. In
addition, if the installation includes digital links, itis essential to follow the basic wiring rules given
in the user's guide, reference TSX DG GND, or in manual TSX DR NET, part C.

« safety instructions must be followed meticulously. These instructions are in the documentation
or on the equipment being installed and set up.
« the type of equipment defines the way in which it should be installed :

- a flush-mountable device (for example, a process control terminal or a cell controller) must
be flush-mounted,

- a device which is to be built in (for example, PLC) must be placed in a cabinet or enclosure,

- the casing of alaptop or portable device (for example, a programming terminal or a notebook)
must remain closed,

« ifthe device is permanently connected, its electrical installation mustinclude adevice to isolate
it from the power supply and a circuit-breaker to protect it against overcurrents and isolation
faults. If this is not the case, the power socket must be grounded and be easily accessed. In
all cases, the device must be connected to the protective mechanical ground PG using
green/yellow wires (NFC 15 100).

« low voltage circuits (even though they are low voltage) must be connected to the protective
ground so that dangerous voltages can be detected.

« before a device is powered up, its nominal voltage must be checked to ensure that it has been
adjusted to conform with the supply voltage.

« if the device is supplied with 24 or 48 VDC, the low voltage circuits must be protected. Only
use power supplies which conform to the standards currently in force.

« check that the supply voltages remain within the tolerance ranges defined in the technical
characteristics of the devices.

« all measures must be taken to ensure that any power return (immediate, warm or cold) does
not lead to a dangerous state which may risk personnel or the installation.

* emergency stop devices must remain effective in all the device's operating modes, even those
which are abnormal (for example, when a wire becomes disconnected). Resetting these
devices must not cause uncontrolled or improper restarts.

« cables which carry signals must be located where they do not cause interference with the
control system functions by capacitive, inductive or electromagnetic interference.

¢ control system equipment and their control devices must be installed in such a way as to
ensure that they are protected against unintentional operation.

« appropriate safety measures must be taken for the inputs and outputs, to prevent improper
states in the control system device, if no signal is received.
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6 Equipment operation
The operational safety and availability of a device is its ability to avoid the appearance of faults
and to minimize their effects if they occur.

A system is said to be fail-safe if the appearance of faults never causes a dangerous situation.
A fault inside the control system is known as :

¢ passive, if it results in an open output circuit (no command is sent to the actuators).
¢ active, if it results in a closed output circuit (an command is sent to the actuators).

From the safety point of view, a given faultis dangerous or not depending on the type of command
given during normal operation. A passive fault is dangerous if the normal command is the
operation of an alarm. An active fault is dangerous if it maintains or activates an undesirable
command.

It is important to note the basic difference between the behavior of an electromechanical relay
and an electronic component (for example a transistor) :

« there is a high probability, approximately 90%, that the failure of a relay will cause an open
circuit (control circuit powered off).

« there is a 50% probability that the failure of a transistor will cause either an open circuit or a
closed circuit.

This is why it is important to correctly estimate the types and consequences of faults when
automating a system using electronic products such as PLCs, including when relay output
modules are used on PLCs.

The system designer must use devices external to the PLC to protect against active faults
inside the PLC, which are not indicated and are judged to be dangerous to the application. This
may require solutions from various different technologies such as mechanical, electromechanical,
pneumatic or hydraulic devices (for example, directly wiring a limit switch and emergency stop
switches to the coil of a movement control contactor).

To protect against dangerous faults which may occur on output circuits or preactuators, it is
sometimes beneficial to resort to general principles and use the large processing capacity of
PLCs, for example by using "inputs to check the correct execution of commands requested by
the program".

7 Electrical and thermal characteristics
Details of the electrical and thermal characteristics of devices are given in the associated
technical documents (installation manuals, service instructions).
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8 Environmental conditions
In industry, the micro-environmental conditions of electronic devices can vary greatly. For this
reason, programmable controllers and associated modules must conform to the following two types
of installation :
« installation in an enclosure with IP54 protection for protecting devices from metallic dustamongst
other things. Two guidelines are associated with this enclosure type of installation :
- direct access to electronic modules should be strictly reserved to maintenance staff (see
section 2), with access keys,
- the selection of a metallic enclosure must be considered, since it serves as extra screening
against the latent risk of electromagnetic interference.
« direct installation without protection for TSX Premium PLCs and associated systems (power
supply modules, etc) which themselves have 1P20 protection.
This type of installation applies to areas with restricted access and low pollution levels (not
exceeding 2), for example stations or control rooms which have neither machines nor any activity
generating metallic dust or other metallic particles. The external walls hence serve as the PLC
enclosure.

9 Preventive or corrective maintenance

Availability

The availability of a system is its ability, in terms of its combined reliability, maintainability and
maintenance logistics, to be in a state to perform a required function, at a given moment and
within a defined time period.

Availability is therefore specific to each application, since it is a combination of :

« the architecture of the automatic system,

« the reliability and maintainability : intrinsic characteristics of the equipment (PLCs, sensors,
machine, etc),

¢ maintenance logistics : characteristic intrinsic to the user of the control system (software
structure, fault indication, process, on-site replacement parts, training of personnel).

Troubleshooting procedure

« control system equipment should only be repaired by qualified personnel (after sales service
engineer, or technician approved by Schneider Automation S.A.). Only certified replacement
parts or components should be used.

« before performing any operation on equipment (for example opening an enclosure), always cut
the power supply off (disconnect the power plug or open the power isolation switch).

« before performing any "mechanical” operation on equipment on site, cut the power supply off
and mechanically lock any moving parts.

« before removing a module, a memory cartridge, a PCMCIA card, etc, check in the manual
whether this should be done with the power off or if it is possible while the device is powered
up. Meticulously follow the instructions given in the manual.

< on positive logic outputs or negative logic inputs, take all necessary precautions to prevent a
disconnected wire from coming into contact with the mechanical ground (risk of undesirable
command).

Replacement and recycling of used batteries

« if these are replaced, use batteries of the same type and dispose of defective batteries in the
same way as toxic waste.
Do notthrow lithium or mercury batteries into a fire, open or recharge them, or attempt to solder
them.
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1 Presentation

1.1 Component parts

1.1-1 Basic elements

TSX Premium PLCs are entirely modular. A PLC station is constructed around the
following basic elements :

* Standardracks with6, 8
and 12 positions (See part
Al - section 2). They can
make up a PLC station
limited to asingle rack.

6-position
extendable rack

« Extendable racks with
6,8and 12 positions (see
part Al -section 2). They
can make up a PLC
station containing a
maximum of 8 racks,
distributed on the bus
(known as BusX). Bus
continuity between the
various racks is provided
by bus extension cables
whose total length should
not exceed 50 meters.

8-position
extendable rack

12-position
extendable rack

e Power supply modules
(see part Al - section 4)
Each rack requires a
power supply module
determined according to
the distributed supply (AC
or DC) and the power
required at rack level
(standard format module
ordouble formatmodule)

—
standard format power supply double format power supply
module for ~~ or — supply module for ~ or = supply

1/1



» Processor modules (see part Al - section 3)

Each station has a processor, which is
selected according to the processing
power required :
- TSX P57-10 processor
This can run a PLC station comprising
a maximum of 1 standard rack or 2
extendable racks, 512 discrete 1/O, 24
analog 1/0, 2 application-specific
modules (counter, axis control, etc). 4 L
- TSX P57-20 processor
This canrun a PLC station comprising a maximum of 1 standard rack or 8 extendable
racks, 1024 discrete /O, 80 analog I/O, 6 application-specific modules (counter, axis
control, etc).

e

\& 5 mm

1.1-2 Discrete I/O (see part B)

Awiderange of discrete I/O modules enables users to match their particular requirements.
These modules vary in :
* Modularity : 8, 16, 32 and 64 channels.
» Type of inputs :
- modules with DC inputs (24VDC, 48VDC).
- modules with AC inputs (24VAC, 48VAC, 110VAC, 240VAC).
» Type of outputs :
- modules with relay outputs.
- modules with DC solid state outputs (24VDC/0.1A-0.5A - 2A,48VDC/0.25A - 1A).
- modules with AC solid state outputs (24VAC / 130VAC/ 1A, 48VAC / 240VAC | 2A,
» Type of connections : screw terminal connections and HE10 type connectors, for
connection to sensors and preactuators by means of the TELEFAST 2 prewiring
system.

HE10 connections H Screwterminal connections

d———

’ﬂ,l

F

O\

=

i
2

%%

=9

%E\’O %
.|

\¥

\L

641/64Q 321/32Q 16 | 81-161/8Q-16 Q

1/2



Presentation 1

1.1-3 Analog I/O (see part C)

The range of analog I/O modules covers the majority of requirements. These modules
vary in :
» Modularity : 4, 8, 16 channels.
» Performance and signal ranges on offer : voltage/current, multirange (thermocouple,
temperature probe, voltage/current).
» Type of connections :
- screw terminal connections,
- 25-pin SUB D type connectors, for connection to sensors by means of the
TELEFAST 2 prewiring system.

25-pin SUB D connections H Screw terminal connections

LIS

YIGIETE DT IR

N

Z

16 | non-isolated 81 non-isolated 4 lisolated 4 Qisolated
between channels between channels between channels between channels
Voltage / Current Voltage / Current Multirange Voltage / Current
0..10V, £10V 0..10V, £10V 0..10V, £10V +10V

0..5V, 1..5V 0..5V, 1..5V 0..5V, 1..5V 0..20 mA

0..20 mA, 4..20mA  0..20mA, 4..20mA  0..20 mA, 4..20 mA 4..20 mA
Temperature probe
Thermocouple

12 bits 12 bits 16 bits 11 bits + sign

1.1-4 Counting (see part E)

TSX Premium PLCs offer the principal
counting functions (downcounting,
upcounting, up/down counting) using
"counter" modules.

There are two modules :

» 1 module containing 2 channels,

» 1 module containing 4 channels.
These modules canbe usedto count pulses
at a maximum frequency of 40 kHz on 24
bits + sign.

2-channel module 4-channel module

1/3
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1.1-5 Axis control (see part F)

By means of "axis control" modules, TSX
Premium PLCs can be used to manage
movement control applications, controlled
by servomotors where the speed reference
is an analog value (+ 10 V)

There are two modules :

 a 2-channel module which can be used
for servo loop positioning with two
independent axes (limited linear).

* a4-channel module which can be used
for servo loop positioning with four
independent axes (limited linear).

2-channel module

4-channel module

1.1-6 Stepper control (see part G)

By means of "stepper control" modules,
TSX Premium PLCs can be used to
manage movement control applications,
controlled by transporters where the speed
reference is a frequency.

There are two modules :

« a single channel module which can be
used to control a transporter.

* a2-channel module which can be used
to control two transporters.

Single channel module

2-channel module

1/4
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1.1-7 Communication (see parts A2 & D)
TSX Premium PLCs can be used for a number of communication modes :

« Communication via terminal ports (see part A2)
TSX Premium PLC processors have
two terminal ports, (TER) and (AUX),
RS 485 non-isolated serial link, UNI-
TELWAY or character mode protocol.
These terminal ports can be used for
connecting :

- aprogramming terminal and/or a man-
machine interface terminal (UNI-
TELWAY master mode),

- the stationto a UNI-TELWAY multidrop
link (UNI-TELWAY master or slave
mode),

- a printer or a terminal in character mode.

Note : the user-defined communication protocol is identical for both ports.

« Communication via a communication module (see part D)
This module, which can be integrated in
all TSX Premium rack PLCs, has :

- an integrated communication channel
(1), isolated RS 485 serial link,
multiprotocol (UNI-TELWAY,
MODBUS/JBUS, character mode).

- a slot (2), which can take a PCMCIA
format communication card (see
below).

e« Communication via PCMCIA cards which can beintegrated in the processor or

the communication module (see part D)

The processors and the communication

module both have a slot which can take

a PCMCIA format communication card :

- multiprotocol cards (UNI-TELWAY,
MODBUS/JBUS, character mode) :
non isolated RS 232 D serial link
isolated RS 485 serial link
current loop link,

- FIPWAY network card

- FIPIO Agent bus card (1)

Communication
module

(1) only on the processor.
Processor
module

Al




1.1-8 Weighing (see manual TSX DM ISP Y100E)

By means of the "weighing" module, TSX
Premium PLCs can be used to manage
weighing applications : batching,
multiproduct batching, sorting by weight,
flow control, weight totalizing, etc.

This module has a measurement input for
8 sensors maximum, 2 fast discrete outputs
and a serial link for an extension display.

1.1-9 Fan modules (see part Al- section 8)

Depending on the rack modularity (6, 8 or
12 positions), one, two or three fan modules
can be installed on top of each rack in
order to help cool the various modules by
forced convection.

These fan units should be used in the following cases :

« Ambient temperature in the range 25°C...60°C : forced ventilation increases the
lifetime of the various TSX Premium PLC components (25% increase in MTBF),

« Ambient temperature in the range 60°C...70°C: since the ambient temperature is
limited to 60°C without ventilation, forced ventilation is used to decrease the tempera-
ture inside the modules by 10°C, bringing the internal module temperature to the
equivalent of an ambient temperature of 60°C.

There are three types of fan module :

» fan module with 110 VAC power supply,
» fan module with 220 VAC power supply,
» fan module with 24 VDC power supply.

1/6
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1.2 The various types of station

The maximum capacities of a TSX Premium PLC station are defined according to the
type of rack (standard or extendable) and the type of processor (TSX P57 10 or

TSX P57 20) selected.

e TSX 57-10 stations : based on a TSX P57 10 processor

Station with
standard rack

—
=]

W )

Maximum configuration :

« 1 standard rack with 6, 8 or 12
positions

¢ 1 TSX P57 10 processor,
processing capacity :
- 512 discrete 1/0,
- 24 analog I/0,
- 2 application-specific modules

(counter, axis control, etc).

Station with
extendable racks

50 meters max.

Sl —
=)

==

IO
Maximum configuration :

« 2 extendable racks with 6, 8 or 12
positions

* 1 TSX P57 10 processor,
processing capacity :
- 512 discrete 1/0,
- 24 analog /0,
- 2 application-specific modules

(counter, axis control, etc).

« Maximum length of bus extension
cable to the second rack limited to
50 meters.

1/7
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» TSX 57-20 stations : based on a TSX P57 20 processor

Station with
standard rack

(@<
LT
==

—

Maximum configuration :

» 1 standard rack with 6, 8, or 12
positions.

* 1 TSX P57 20 processor,
processing capacity :
- 1024 discrete /O,
- 80 analog /0,
- 6 application-specific modules

(counter, axis control, etc).

Station with
extendable racks

e
—

0f 0 e o
gun
Il [,

50 meters max.

—
;|

e

f=31E

o

Maximum configuration :

« 8 extendable racks with 6, 8, or 12
positions.

¢ 1 TSX P57 20 processor,
processing capacity :
- 1024 discrete /O,
- 80 analog /0,
- 6 application-specific modules

(counter, axis control, etc).

« Totallength of bus extension cables

limited to 50 meters.
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2 TSX RKY ee standard racks & TSX RKY ee E extendable racks

2.1 Presentation

2.1-1 General

TSX RKY ... racks constitute the basic element of TSX Premium PLCs.

These racks provide the following functions :

* mechanical function :

They are used for fitting all PLC station modules (power supply modules, processor,

discrete/analog 1/O, application-specific modules).

They can be fitted in enclosures, on the machine frame or on panels.

« electrical function :

The racks have an integral bus, called BusX which distributes :
- the power supplies required for each module in the same rack,
- the service signals and data for the whole PLC station if it comprises a number of

racks.

So as to match user requirements more closely, there are two families of racks, each

available in 3 versions (6, 8 and 12 positions).

e Standard racks : These are used to make up a PLC station limited to a single rack.
« Extendable racks : These are used to make up a PLC station which can contain a
maximum of 8 racks. These racks are distributed on a bus known as BusX, whose

maximum length is limited to 50 meters.

Bus continuity from one rack to another is provided by a bus extension cable, with

special characteristics.

‘ Standard racks

Extendable racks

TSX RKY 6
(6 positions)

TSX RKY 6E
(6 positions)

TP

L omb

TSX RKY 12E
(12 positions)

2/1
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2.1-2 Physical description

* Standard racks

2/2



TSX RKY oo Standard racks & 7SX RKY ee = extendable racks 2

1 Metal plate acting as :

« support for the BusX electronic card and protection for the bus against EMI and
ESD interference,

* module support,

» mechanical reinforcement for the rack.

2 Apertures for anchoring the module pins,

3 48-pin female 1/2 DIN connectors for connecting the rack to each module.

When the rack is supplied these connectors are protected by covers which should
be removed before the modules are installed.

The connector located furthest to the left and marked PS is always dedicated to the
rack power supply module; the other connectors marked 00 to ..can take all the other
types of module.

4 Tapped holes for the module fixing screw.

5 Aperture which ensures correct location when a power supply module is fitted.
Since the power supply modules have a boss on the rear panel, it is impossible to
mount this module in any other position.

6 Holes for fitting the rack on a support large enough to take M6 screws.

7 Location for marking the rack address.

8 Location for marking the station network address.

9 Ground terminals for grounding the rack.

10 Micro-switches for encoding the rack address (on extendable racks only).

11 9-pinfemale SUB D connectors for connecting BusX to another rack (on extendable
racks only).

2.2 Installation / mounting

The procedure for installing and mounting racks is explained in section 5 of this part.

¢ Installation: section 5.1
e Mounting:  section 5.3

2/3
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2.3 Functions

2.3-1 Composition of a PLC station

» Based on standard racks : TSX RKY 6/8/12

standard racks are used to make up a
TSX 57-10 or TSX 57-20 PLC station
limited to a single rack.

* Based on extendable racks : TSX RKY 6E/8E/12E

By using extendable racks, itis possible
to make up a PLC station containing a
maximum of 2 racks for a TSX 57-10
station and 8 racks for a TSX 57-20
station.

The racks can have the same product
reference or different product references,
and are connected by BusX extension
cables (1). BusX should have a line
terminator (2) fitted at each end.

- BusX extension cables

The racks are interconnected by TSX
CBY ..0K BusX extension cables
connectedtothe 9-pin SUB D connector
to be found on the right and left-hand
side of each extendable rack.

As the concept of inlet and outlet does
not apply to 9-pin SUB D connectors, it
does not matter whether the cable
coming in from a rack or the cable
going out to another rack is connected
to the right or left connector.

line terminator

The two extendable racks at the end of
the daisy chain must be fitted with a
TSXTLY line terminator on the unused
9-pin SUB D connector.

- maximum cable length

The total length of all the TSX CBY ..0K
cables used in a PLC station must never
exceed 50 meters.

2

50 meters maximum
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2.3-2 Addressing racks in a PLC station
» Station made up of standard racks

The station is always limited to a single rack; the rack address is therefore implicit and
has the value 0 (no micro-switches).

» Station made up of extendable racks

Each station rack must have an address assigned to it. This address is encoded via
4 micro-switches located on the rack.

ON positio

10001

Don|cpl1©
olo[lo@

Rack addresses 0 1 2 3 4 5 6 7
4
Position of micro- 3
switches 2
E [m=]
ON OFF ON OFF|ON OFF
Note :

- it makes no difference which position micro-switch 4 is in. In the above drawing, micro-switch
4 is always in the ON position.
- at the time of supply, the micro-switches are in the ON position (address 0).

Assigning addresses to the various racks

Address 0 : This address is always assigned to the rack which holds the
processor, as this rack can be in any position in the daisy chain.

Addresses 1to 7 : These can be assigned to all the other extendable station racks,
in any order.

Note :
The rack address must be encoded before the power supply module is mounted.
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2.3-3 Module addresses

For all standard and extendable racks, a module address is geographical and will
depend on the position of the module in the rack. The address of each position is
indicated above each connector; the connector marked PS is always dedicated to the
rack power supply.

Module addresses according to the type of rack

* TSX RKY 6/6E racks : addresses 00 to 04
* TSX RKY 8/8E racks : addresses 00 to 06
* TSX RKY 12/12E racks : addresses 00 to 10

(1) Module addresses
PS | oo | o1 [ 02 | 03 | 04 | 05 | 06

—

J 0O 0o o o o b o1

O O o

logl

Il

ol

Do 1©
[]

Example : module addresses on TSX RKY 8E rack

(1) PS = Marks the power supply module connector
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TSX RKY oo Standard racks & 7SX RKY ee = extendable racks 2

2.3-4 Installing power supplies, processors and other modules

« On astandard or extendable rack with address 0
The rack with address 0 must hold a power supply module and the processor module.
Since TSX Premium PLCs can have two types of power supply (standard format or
double format), the position of the processor will depend on the type of power supply

being used.

Using a standard format power supply module :

- the power supply module always
occupies position PS,

-the processor may be inserted in
position 0 (preferred position) or
position 1 (in this case slot 0 is not
available),

- the other modules should be installed
from position 01 onwards.

Using a double format power supply mod

- the power supply module always
occupies positions PS and 00,

- the processor module must beinstalled
in position 01,

- the other modules should be installed
from position 02 onwards.

* On an extendable rack with addresses 1t

ule:

O O] [P [1©

ooz

o7

Each rack must have a power supply module, whether standard or double format.

Using a standard format power supply module :

- the power supply module always
occupies position PS,

- the other modules should be installed
from position 00 onwards.

Using a double format power supply mod

- the power supply module always
occupies positions PS and 00,

- the other modules should be installed
from position 01 onwards.

@
2lFs] ©|@)|@|®)| 6|6 @
)
© ©
(=l |
ule:

I
2 e
o ©
Bl u

2

-~
~
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2.4 Accessories

2.4-1 TSXCBY ..0K BusX extension cables

These cables are used to daisy-chain TSX
RKY «E extendable racks and carry the
various BusX signals. They are fitted with
9-pin male SUB D connectors ateach end,
which connect to the 9-pin female SUB D
connectors on the extendable rack.

Note :
These cables do not carry any supply voltage,
as each rack has its own power supply module.

7 cable lengths are available for the various
types of use :

JT000T

D O O 0O 0O O 1§

OlIE= e

Q) o [« (e

TSX CBY «OK —

] 00000

Ooﬂ@ﬂo

—TSX CBY «OK

Product references Length
TSX CBY 010K 1 meter
TSX CBY 030K 3 meters
TSX CBY 050K 5 meters
TSX CBY 120K 12 meters
TSX CBY 180K 18 meters
TSX CBY 280K 28 meters
TSX CBY 380K 38 meters

ITT00T

onl<lne
ol <= Ud) @

A O 0O 0O 0O O 0

& Thetotal length of all the cables used in aPLC station is limited to 50 meters.

& All the station racks MUST be powered down prior to inserting or removing

a TSX CBY ...0K cable.
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TSX RKY oo Standard racks & 7SX RKY ee = extendable racks 2

2.4-2 TSXTLY line terminator

When using extendable racks, in order to
ensure correctdata transmission on BusX,
the bus should be fitted with a line terminator
ateach end (see outline diagramin section

2.3-1).

A line terminator is made up of a 9-pin
SUB D connector and a cover containing
the adaptor elements. It fits onto the 9-pin
SUB D connectors on the extendable racks
located at the end of the line.

TSXTLY line terminators are sold in lots of 2 and marked A and B. Each end of the bus
must, without fail, have an A line terminator or a B line terminator (see diagrams below).

&AII the station racks MUST be powered down priortoinserting or removing

aline terminator.

Positioning of line terminators (A and B)

* On a PLC station with
several TSX RKYeeE
extendable racks

* On a PLC station with a
single TSX RKYeeE
extendable rack
Note:

When using a single
extendable rack, a line
terminator must be fitted to
each 9-pin SUB D connector

on the rack.

OK OK NOK NOK

OK OK NOK NOK

2/9
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2.4-3 TSX RKA 02 protective cover for an unoccupied position

If there are any unoccupied positions on a
rack, it is advisable to fit a TSX RKA 02
cover in this position, which is available for
this purpose. This cover fits on the rack in
the same way as a shallow version of a
module.

TSX RKA 02 covers are sold in lots of 5.
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TSX RKY oo Standard racks & 7SX RKY ee = extendable racks 2

2.4-4 Marking

e Marking module positions on the rack

When the moduleis in place on the rack,
it hides the position marker which is
screen-printed on the rack. So that a
module position can still be identified
quickly, each rack comes with a sheet of
self-adhesive labels which can be used
to mark the position of each module.
These self-adhesive labels can be stuck
on top of the module when it is in place

on the rack.

Sheet of labels

PS| 00 |01

02 |03 |04 |05

07 | 08 | 09

10 |11 |12 |13

e Marking racks

Each rack is supplied with a pack of clip-on markers on a strip. These can be used to

mark each rack with :

- the address of the rack in the station,
- the network address of the station, if this is connected to a communication network.

Label position

Example : processor module marking

Each rack therefore has two slots to take these markers.

4

STATIO

=

Station network
address

I

Rack address
in the station

L] 0000001
I

D O O 0O O 0O O O g

OlIE= 1O
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3 TSX P57-10/P57-20 processors

3.1 Presentation

3.1-1 General

TSX Premium PLC processors manage an entire PLC station comprising discrete 1/0
modules, analog /0 modules and application-specific modules which can be distributed
over one or more racks connected on BusX.

Two types of processor are available to meet users' varying needs :

e TSX P57 10 processor :
This can be used to manage a PLC station comprising
a maximum of 2 TSX RKY «E racks containing a
maximum of 512 discrete 1/0, 24 analog 1/O, 2
application-specific modules (eg counter, axis control,
stepper control, communication or weighing).

e TSX P57 20 processor :
This can be used to manage a PLC station comprising
a maximum of 8 TSX RKY «E racks containing a
maximum of 1024 discrete /O, 80 analog /O, 6
application-specific modules (eg counter, axis control,
stepper control, communication or weighing).

Moreover, each processor integrates :
« A protected internal RAM memory which can accept the complete application and
which can be extended by a PCMCIA memory card (RAM or flash EPROM),
* A realtime clock,
 Various modes of communication :
- communication via terminal ports (UNI-TELWAY mode or character mode) :
2 terminal ports (TER and AUX) enable simultaneous connection of two devices
(typically a programming terminal and a man-machine interface terminal).
- communication via PCMCIA card :
a slotis able to receive a number of communication cards, so that a communication
channel (FIPWAY, FIPIO Agent, UNI-TELWAY, serial links) can be connected
directly to the processor.

The application is designed using PL7 Junior software under Windows, which offers :
e Four programming languages :
Grafcet, Ladder, Structured text and List languages,
« A multitasking software structure :
master task, fast task, event processing,
« Moadification of currently running programs,
* etc.
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3.1-2 Physical description

1 Displayblock comprising 4indicator

lamps :

* RUN indicator lamp (green) :
lit if the processor is operating
(program running),

* ERR indicator lamp (red) :
when lit, this indicates faults
relating to the processor and its
installed devices (PCMCIA
memory card and PCMCIA
communication card)

* 1/O indicator lamp (red) :
when lit, this indicates faults
originating from another station
module or a configuration fault,

* TER indicator lamp (yellow) :
when lit, this indicates activity on
the terminal port.

2 Pencil-point RESET button which causes the PLC to perform a cold start when
pressed.

3 Terminal port (TER connector) : enables a peripheral device (with or without its own
power supply) to be connected : programming or adjustment terminal, man-machine
interface terminal, printer, etc.

4 Terminal port (AUX connector) : enables a peripheral device (with or without its own
power supply) to be connected : programming or adjustment terminal, man-machine
interface terminal, printer, etc.

5 Slotfora PCMCIA type 1 format memory extension card. If no card is present, this
slot is fitted with a cover which MUST remain in place; if removed, the
processor will stop.

6 Slot for a PCMCIA type 3 format communication card which enables a FIPWAY,
FIP1O Agent, UNI-TELWAY, or serial link communication channel to be connected
to the processor.

If no communication card is present, this slot is fitted with a cover.
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3.2 Catalog

Module type

Station characteristics (1)
TSX RKY..E racks

Module slots (2)

No. of discrete 1/0

No. of analog I/O channels
Application-specific modules (3)

Slots for PCMCIA
communication cards

FIPWAY network connection
FIPIO Agent bus connection

Application-specific functions
Counting,

Axis control,
Stepper control

Communication

Weighing

Network

Product references

Processors

2 8

24 96
512 1024
24 80

2 6

1 (on processor) + 1 via each communication module

via applic.-specific module (2/4 channels dep. on module, frequency 40 kHz)
via application-specific module (2 or 4 axes dep. on module)

via application-specific module (1 or 2 channels dep. on module),
Unitelway bus : via terminal port, PCMCIA card, application-specific module
Fipio Agent : via PCMCIA card

Modbus : via application-specific module, PCMCIA card

Character mode : via terminal port, PCMCIA card, application-specific module

via application-specific module (1 measurement input, 50 measurements/
second)

FIPWAY : via PCMCIA card

TSX P 57 10 TSX P 57 20

(1) Maximum characteristics for the station managed by the processor

(2) For standard format modules

(3) Counter (TSX CTY ), axis control (TSX CAY «), stepper control (TSX CFY ),
communication (TSX SCY 21600), weighing (TSX AWY 001).

3/3
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3.3 Installation/mounting

3.3-1 Installation

A TSX P 57 .. processor module is installed in a TSX RKY .. rack in position
00 or 01 depending on whether the rack is equipped with a standard or double format
power supply module.

* RackwithTSXPSY 2600/1610 standard

=
format power supply module : (2 (9] f00
Inthisinstance, the TSXP 57 ..processor =y :
module is installed in position 00. @“ﬂ @
= =
i 5

&l

» Rack with TSX PSY 3610/5500/5520
double format power supply module :

In this instance, since the power supply
module takes up two positions (PS and
00), the TSX P 57 ..processor has to be
installed in position 01.

Pon o

Note :
The rack where the processor is installed is always address 0

3.3-2 Mounting
The procedure for mounting modules is defined in section 5.4-1.

A The rack power supply must always be powered down prior to mounting
a TSX P 57 .. processor module.
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3.4 Auxiliary functions

3.4-1 Terminal port

Each processor has a terminal port (hon-isolated RS 485
link), with two 8-pin mini-DIN connectors, used to physically
connect two devices on the processor front panel :

* TER connector :
This is used to connect an FTX type or PC compatible
terminal, or to connect the PLC to the UNI-TELWAY
bus by means of the TSX P ACC 01 isolator box. This
portenables power of 5V to be supplied to the connected
accessory (within the limits of the current available from
the power supply unit).

» AUX connector :
This is used to connect a peripheral device ,with or
without its own power supply, (terminal, man-machine
interface terminal or printer) (no voltage supplied to this
connector).

The default communication mode for the TER and AUX connectors is UNI-TELWAY
master at 19200 bauds and, by configuration, UNI-TELWAY slave mode or ASCII
character mode.

Note : The various connection possibilities and the different operating modes for these terminal
ports are explained in part A2 - Terminal port.

3.4-2 Slot for PCMCIA communication card

Each processor has a slot on the front panel for inserting
a type 3 PCMCIA format communication card.

This slot can take any card which conforms to the internal
interface standard, such as :

e TSX SCP111 : RS 232 D multiprotocol card, 9 non
isolated signals

* TSXSCP112: currentloop multiprotocol card (20 mA CL)

» TSX SCP114 : RS 485 multiprotocol card, compatible
with isolated RS 422,

» TSX FPP 10/20 : FIPIO Agent/FIPWAY cards

A Do not insert or remove a communication card
when the processor is powered up.

Note :

Further information on how to install the various communication

cards is provided in this manual - part D.

card

3/5
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3.4-3 Memories

 Internal RAM memory
Each processor has an internal RAM memory of the following size :
» 32 Kwords for a TSX P 57 10 processot,
» 48 Kwords for a TSX P 57 20 processor.

This memory can receive the whole application. If this is too large, the memory can
be extended by a PCMCIA memory card.

The processor internal RAM memory can be protected by an optional battery located
in the power supply module. This protection is obviously only effective if the power
supply and processor modules are in place on the rack. If either of these modules is
removed, the RAM memory is no longer protected.

Note : Organization of the application memory (internal RAM + PCMCIA memory card) is
described in this part - section 7.4

* PCMCIA memory cards
The slot located on the processor front panel, protected by a cover, can be used to
insert an optional type 1 PCMCIA format memory card. This card can be used to
extend the processor internal memory in order to store the application program and
the constants.

Note : before inserting a PCMCIA memory card, the protective cover must first be removed.

There are three types of memory card :

- protected RAM type memory card :
used predominantly during creation and debugging of
the application program, this can be used for all online
functions for transferring and modifying the application.
The memory is protected by a removable battery
integrated in the memory card.

- Flash Eprom type memory card :
used once the application program has been
debugged, this can only be used to perform a global
transfer of the application and to bypass the problems
of battery backup.

- BACKUP type memory card :
with the application program, this can be used to
reload the application program into the processor
internal RAM memory without needing to use a
programming terminal.
This card cannot be used unless the application is
only in the processor internal RAM memory and if the
total size (program + constants) is less than 32 Kwords.

PCMCIA memory card
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Handling PCMCIA memory cards with the power on

A PCMCIA memory card can be inserted or removed with the power on. To become
operational, the memory card handle must be fitted; if this is missing, the processor will
not start (processor faulty, ERR indicator lamp on).

When a memory card complete with handle is inserted, this causes the processor to
cold-start.

Product references

Product references Type Capacity Processor compatibility
TSXP5710 TSXP5720
TSX MRP 032P RAM 32 Kwords Yes Yes
TSX MRP 064P RAM 64 Kwords Yes Yes
TSX MRP 0128P RAM 128 Kwords No Yes
TSX MFP 032P (1) Flash Eprom 32 Kwords Yes Yes
TSX MFP 064P Flash Eprom 64 Kwords Yes Yes
TSX MFP 0128P Flash Eprom 128 Kwords No Yes
TSX MFP BAKO32P BACKUP 32 Kwords Yes Yes

(1) PCMCIA memory cards TSX MFP 032P for use on TSX P57 10/20 processors must be
version Il =02

Note :

* Memory capacity : Kwords = K16 (word of 16 bits)

» Organization of the application memory (internal RAM + PCMCIA memory card) is described in
this part - section 7.4

3.4-4 Processor RESET pushbutton

Using a pencil to push this button on the processor front panel causes the application
to cold-start :
e processor running normally :
cold start while stopped or running, according to procedure defined at the time of
configuration,
« processor faulty :
forced starting while stopped.
Note :
The operating modes which are effective after a cold start are described in this part - section 7.5

317
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3.4-5 Display

Four indicator lamps on the processor front panel enable
rapid diagnostics of the PLC status :

RUN indicator lamp (green) : shows the application
status

* On : application running normally, program execution,
 Flashing : application stopped or executing incorrectly,
« Off : application missing or invalid.

ERR indicator lamp (red) : signals faults relating to the
processor and its ancillary equipment (memory card and
PCMCIA communication card)

¢ On : blocking fault (malfunction, system fault or power

supply), )
Flashing : non-blocking fault arising from :

- the application (missing, invalid or execution error),

- the PCMCIA memory card : (malfunction, incompatible
type, battery fault),

- the PCMCIA communication card (malfunction,
incompatible type, internal fault),

« Off : normal status, no internal fault.
I/O indicator lamp (red) : signals configuration faults and faults arising from other
station modules :

¢ On : external fault arising from :
- a station module (internal, external fault),
- configuration fault.

* Flashing : self-test running,
« Off : normal status, no internal fault.

TER indicator lamp (yellow) : signals activity on the terminal port TER

« On: exchange in progress.
If there is traffic on the terminal port, this may give the impression that this indicator
lamp is flashing.

« Off : no exchange in progress
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3.4-6 Realtime clock

Each processor has a battery-backed realtime clock which manages :

« the current date and time,
« the date and time of the last application stop

The date and time are still managed when the processor is powered down, so long as
it is mounted on the rack with its power supply module in place, and protected by a
battery.

& If the processor is removed, the date and time information is lost

e Current date and time

The processor updates the current date and time in system words %SW49 to %SW53.
This data is encoded in BCD format.

System words High order byte Low order byte

%SW49 00 Days of the week (1 to 7)
%SW50 Seconds (0 to 59) 00

%SW51 Hours (0 to 23) Minutes (0 to 59)

%SW52 Month (1 to 12) Days of the month (1 to 31)
%SW53 Century (0 to 99) Year (0 to 99)

* Access to the date and time :
- via the processor debug screen,
- via the program :
reads : system words %SW49 to %SW53 if system bit %S50 = 0

immediate updating : writes system words %SW49 to %SW53 if system bit
%S50 =1

incremental updating : system words %SW59 are used to adjust the date and time
field by field starting from the current value if system bit %S59 = 1

bit 0 = lincrements the day of the week bit 8 =1 decrements the day of the week
bit 1 = lincrements the seconds bit9 =1 decrements the seconds

bit 2 = lincrements the minutes bit 10 =1 decrements the minutes

bit 3 = lincrements the hours bit 11 = 1 decrements the hours

bit 4 = lincrements the days bit 12 = 1 decrements the days

bit 5 = lincrements the month bit 13 = 1 decrements the month

bit 6 = lincrements the years bit 14 = 1 decrements the years

bit 7 = lincrements the centuries bit 15 = 1 decrements the centuries

Note : the processor does not manage the changeover from winter to summer time automatically
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» Date and time of the last application stop

The date and time ofthe last application stop are stored in BCD formatin system words
%SW54 to %SW58.

System words High order byte Low order byte

%SW54 Seconds (0 to 59) 00

%SW55 Hours (0 to 23) Minutes (0 to 59)

%SW56 Month (1 to 12) Days of the month (1 to 31)
%SW57 Century (0 to 99) Year (0 to 99)

%SW58 Day of the week (1 to 7) Cause of the last application stop

- access to the date and time of the last application stop :
By reading system words %SW54 to %SW58

- cause of the last application stop :
By reading the low order byte of system word %SW58 (value stored in BCD format)

%SW58 =1
%SW58 = 2
%SW58 = 4
%SW58 =5
%SW58 = 6

application changes to STOP mode,

stops the application after a software fault,

power break or the power supply RESET button pressed
stop due to hardware fault

application stop after HALT instruction
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A

3.5

Characteristics

3.5-1 General characteristics

Processors TSXP5710 TSXP5720
Maximum No. of TSX RKY «E racks (6/8/12 positions) 2 8
configuration Maximum no. of module slots 24 96
Functions Maximum no. of discrete 1/O channels 512 1024

Maximum no. of analog I/O channels 24 80

Maximum no. of application-specific modules (1) 2 6

No. of integrated UNI-TELWAY

connections (terminal port)

No. of FIPWAY network connections 1 1

No. of FIPIO agent bus connections 1 1

Realtime clock Yes Yes
Memory Internal RAM (can be protected) 32 Kwords 48 Kwords
2) PCMCIA memory card 32/64 Kwords  32/64/128 Kwords

Max. memory size 96 Kwords 176 Kwords
Application  Master task 1 1
structure Fast task 1 1

Event processing 32 64

(1 of which takes priority)

Execution Internal Ram  100% Boolean 0.72ms 0.31ms
time 100% numeric 1.18 ms 0.44 ms
for 1K 65% Boolean/35% numeric  1.39 ms 0.78 ms
instructions PCMCIA 100% Boolean 0.72ms 0.47 ms

card 65% Boolean+35%numeric  1.39 ms 0.98 ms
System MAST task cyclic operation 2ms 1.4ms
overhead periodic operation 1.7ms 1.2ms

FAST task 0.57 ms 0.5ms

Programming software

PL7 Junior under Windows

Programming languages

Ladder language,
Grafcet language, structured text
language, List language

(1) Counter (TSX CTY ), axis control (TSX CAY .«), stepper control (TSX CFY ),
communication (TSX SCY 21600), weighing (TSX ISP Y100).
(2) Kwords = K16 (word of 16 bits)
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3.5-2 Electrical characteristics

Since the processors can accept certain devices without their own power supply, the
power consumption of these devices must be taken into account when calculating the
global power consumption.

« Devices without their own power supply which can be connected to the terminal port
- Adjustment terminal : T FTX 117 ADJUST,
- TSX P ACCO1 box for connection to the UNI-TELWAY bus.

« Devices without their own power supply which can be integrated in the processor :
- TSX FPP 10/20 PCMCIA communication cards
- TSX SCP 111/112/114 PCMCIA communication card

Consumption on 5V power supply Typical Maximum
Processors + TSX P 5710 440 mA 600 mA
PCMCIA memory card
TSX P57 20 450 mA 650 mA
Devices without their own power supply T FTX 117 ADJUST 310 mA 340 mA
which connect to the terminal port (TER) TSX P ACCO1 150 mA 250 mA
PCMCIA communication cards TSX FPP 10 330 mA 360 mA
which can be integrated in the processor TSX FPP 20 330 mA 360 mA
TSX SCP 111 140 mA 300 mA
TSX SCP 112 120 mA 300 mA
TSX SCP 114 150 mA 300 mA
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4 TSX PSY eeee power supplies

4.1 Presentation

4.1-1 General

TSX PSY eeee power supply modules are designed to supply power to each
TSX RKY eee rack and its modules. The power supply module is selected according to
the distributed supply (DC or AC) and the required power (standard format or double
format version).

Moreover, each power supply module has auxiliary functions such as :

« adisplay block, an alarm relay,
 aslot which takes a battery for backing up the data in the processor RAM memory,

« a pencil-point type pushbutton which, when pressed, simulates a power break,
causing a warm restart of the application,

¢ a 24 VVDC sensor power supply (only on versions powered by an AC supply).

Power supply modules for AC supply

Standard format model | | Double format model |

TSX PSY 5500

| 100...240 VAC | | 100...120 / 200...240 VAC |

Power supply modules for DC supply

| Standard format model | | Double format model |

TSX PSY 1610 TSX PSY 3610 TSX PSY 5520

24 VDC, non-isolated | | 24...48 VDC, isolated

4/1



4.1-2 Physical description

Power supplies take the form of the following modules :

» standard format, for TSX PSY 2600 and TSX PSY 1610 modules,

» double format, for TSX PSY 5500/3610/5520 modules.

1 Display block comprising :

« an OK indicator lamp (green), on if the
voltages are present and correct,

« a BAT indicator lamp (red), on when
the battery is defective or missing,

«a 24V indicator lamp (green), on when
the sensor voltage is present. This
indicator lamp is only found on TSX
PSY 2600/5500 AC power supplies.

2 Pencil-point RESET button which, when
pressed, causes a warm restart of the
application.

3 Slotwhich takes a battery for backing up
the processor internal RAM memory.

4 Cover which protects the module front
panel.

5 Screw terminal block for connection :
« to the power supply network,
« of the alarm relay contact,
« of the sensor power supply for TSX
PSY 2600/5500 AC power supplies.

6 Hole for a cable clamp,

7 Fuse located under the module which
protects :
- the 24 VR voltage on the TSX PSY
3610 non-isolated DC power supply,
« the primary voltage on the other power
supplies.

8 110/220 voltage selector, present only
onthe TSXPSY 5500 AC power supply.
When delivered, the selector is set to
220.

=
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4-2 Catalog

Module type

Input characteristics
Nominal voltages

Limit values

Limit frequency

Accepted duration of
AC supply micro-cuts

Apparent power

Nominal input current
Output characteristics

Total useful power

Output voltages —

Nominal current 5V —
24VR =
24VC =

Auxiliary functions

Alarm relay

Display

Backup battery

Conformity to standards

References

Power supplies

100...240  100...120 VAC
VAC 200...240 VAC

85...264 85...140 VAC
VAC 190...264 VAC

47...63 Hz

<10 ms

50 VA 150 VA

0.5A/100V 1.7A/100V

0.3A/240V  0.5A/240V

26 W 50 W

5V, 24VR (1), 24VC (2)

5A 7A

0.6 A 09A

0.6 A 09A

24 VDC
non-isolated

19.2 ... 30 VDC
<1lms

<15A <2.7A
26 W 50 W
5V, 24VR (1)

3A 7A
0.6 A 0.8A

yes (1 NO, volt-free, contact on terminal block)

yes via indicator lamps on the front panel

24...48 VDC
isolated

19.2...60 VDC

<3 A 24V
< 1.5A/48V

50 W

7A

0.8 A

yes (status monitoring via indicator lamp on the module front panel)

IEC 1131-2

TSXPSY JTSXPSY| TSXPSY [JTSXPSY
5500 1610 3610 5520

(1) 24 V — voltage for supplying power to the relays, installed on "relay output" modules.
(2) 24 V — voltage for supplying power to the sensors,
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4.3 Auxiliary functions

» Alarm relay
This relay, which is included in every power supply Connecton | |
module, has a volt-free contact which can be accessed terminal —Ral
on the module screw terminal block block
Principle

- Alarm relay of the module located on the rack supporting the processor (rack 0)
During normal operation, withthe PLC

running, the alarm relay is activated PLC running
and its contactis closed (state 1). If the

. . PLC stopped
application stops, even partially, such or faulty

as when a "blocking" fault appears,
the output voltages are incorrect, or

the supply voltage disappears, this 1 Y
relayis de-energized andits associated alarm relay
contact opens (state 0). 0 Iy
- Alarm relay of modules located on Ay
the other racks (racks 1 to 7): e y Qg@iﬁg?;ﬁlfgf PLC
Once the module is powered up and | rack 0 incorrect voltages

the output voltages are correct, the
alarm relay is activated and its contact
is closed (state 1).
When the supply voltage disappears or if the output voltages are incorrect, the relay
is de-energized (state 0).
These operating modes enable these contacts to be used in external safety circuits
such as, for example, interlocking of preactuator power supplies, data feedback.

» Backup battery

Each power supply module has a slot to take a battery
which supplies power to the internal RAM memory
located in the processors, and therefore protects the
data when the PLC is powered down. This battery,
supplied in the same packaging as the power supply
module, should be installed by the user, taking care to
respect the polarity.

- Battery characteristics : thionyl lithium chloride
battery, 3.6 V /0.8 Ah, size 1/ 2AA.

- Replacement part reference : TSX PLP 01
- Data backed up for : 1 year, |

- Monitoring the state of the battery : When powered up, the power supply module
monitors the state of the battery. In the event of a problem, the user receives a visual
warning from the BAT indicator lamp (red), which comes on; if this happens, the
battery must be changed immediately.
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- Changing the battery : The battery should be changed with the power supply
module powered up orimmediately after itis powered down. In this lastinstance, the
time for this operation is limited to 10 minutes, after which the data in the RAM
memory may be lost.

As a preventive measure, the battery should be changed once a year.

Al

Display
Every power supply module has a display block comprising :
- Three indicator lamps (OK, BAT, 24V) for
TSX PSY 2600 / 5500 AC power supplies,
-Two indicator lamps (OK, BAT) for 24V

TSX PSY 1610/ 3610/ 5520 DC power supplies,

OK indicator lamp (green) :
- on during normal operation,
- off when the output voltages are below the thresholds,

BAT indicator lamp (red) :
- off during normal operation,
- on if battery missing, run down, wrong way round, or incompatible type

24V indicator lamp (green) :

- on during normal operation,

- off if the 24V sensor voltage delivered by the power supply is no longer in the
monitoring range.

RESET pushbutton

Action on this pushbutton results in a sequence of service signals identical to that for :
- a power break when pressed,

- a power-up when released.

These actions (press and release) effect a warm restart of the application (see section
7.5-2 - Part Al)

Sensor power supply

TSX PSY 2600/5500 AC power supplies have an integrated power supply which
delivers a 24 VDC voltage to supply the sensors.
This sensor power supply is accessible on the module screw terminal block.
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4.4 Installation / insertion

4.4-1 Installation

» TSX PSY 2600/1610 standard format
power supply modules :
These are installed in the first slot of
each TSX RKY ..rack and occupy
position PS.

[lod

g

» TSXPSY 3610/5500/5520 double format
power supply modules :

These are installed in the first two slots
of each TSX RKY ..rack and occupy
positions PS and 00.

=

Note :
Every power supply module has alocating system which ensures that it can only be installed in the
slots designated above.

4.4-2 Insertion / connections

Inserting modules : see section 5.4-1 of this part.
Connections : see section 6.2 of this part.

& When inserting or removing a TSX PSY «..power supply module, the
external power supplies must be powered down.

Important:

The PLC internal OV is connected to the machine ground. The machine
ground itself must be connected to the earth ground.
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4.5

Characteristics

4.5-1 Characteristics of AC power supplies

References TSX PSY 2600 TSX PSY 5500
Primary Nominal voltages 100...240 VAC 100..120/200...240VAC
Limit voltages 85...264 VAC 85...140/ 190...264VAC
Nominal/limit frequencies 50-60/47-63Hz  50-60 Hz / 47-63 Hz
Apparent power 50 VA 150 VA
Nominal current drawn : Irms <05Aatl00V <1.7Aat100V
<0.3Aat240V <0.5Aat240V
Initial I inrush <37Aat100V <38Aat100V
power-up <75Aat240V <38Aat240V
at 1’t on energization 0.63A%sat100V 4 A%satl00V
2.6 A%s at 100 V 2 A%s at 100 V
25°C (1) It on energization 0.034 As at 100V 0.11 As at 100V
0.067 As at 240V 0.11 As at 240V
Accepted duration of micro-cuts <10 ms <10 ms
Integrated phase protection via 5x20 fuse, time-delay type
(fuse located under the module) 4A 4A
Secondary Total useful power 26 W 50W
5VDC output  Nominal voltage 51V 51V
Nominal current 5A 7A
Power (typical) 25W 3B5W
24 VR output (2) Nominal voltage 24 VDC 24 VDC
(24V relay) Nominal current 0.6 A 0.8A
Power (typical) 15w 19w
24VC output (3) Nominal voltage 24 VDC 24VDC
(24V sensor)  Nominal current 05A 0.8A
Power (typical) 12w 19w

Outputs protected against

overloads/short-circuits/overvoltages

Conformity to standards

IEC 1131-2

IEC 1131-2

Isolation Dielectric ~ primary / secondary 2000 Vrms - 50/60 Hz - 1 min
withstand  primary / ground 2000 Vrms - 50/60 Hz - 1 min
Insulation  primary / secondary =100 MQ =100 MQ
resistance  primary / ground =100 MQ =100 MQ

(1) These values should be taken into account when starting several devices simultaneously or
when calculating the size of protective devices.

(2) 24V — output for supplying power to the "relay output" module relays.

(3) 24V — output for suppling power to the sensors. This cannot be placed in parallel with an
external energy source.
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4.5-2 Characteristics of DC power supplies

* Non-isolated power supplies

References TSX PSY 1610 TSX PSY 3610
Primary Nominal voltages 24\VDC 24\VDC
Limit voltages (including ripple) 19.2...30 VDC 19.2...30 VDC
(2) (possible up to 34V for 1H in 24 H)
Nominal input current : Irms at24 VDC <15A <2.7A
Initial I inrush <100 Aat24 VDC <150 A at 24 VDC
power-up
at 12t on power-up 12.5 A%s 20 A%s
25°C (2) It on power-up 0.2 As 0.5As
Accepted duration of <1lms <1lms
AC supply micro-cuts
Integrated protection on + input via fuse 5x20, no
(fuse located under the module) time-delay, 3.5 A
Secondary Total useful power (typical) 30W 50 W
5VDC output  Nominal voltage 5V 5.1
Nominal current 3A TA
Power (typical) 15W 35W

24VR output (3) Nominal voltage

U supply — 0.6V

U supply — 0.6V

(24 VDC relay) Nominal current

0.6 A

0.8A

Power (typical) 15w 19w
Integrated protection Overloads yes yes
on outputs against Short-circuits yes yes
(4) Overvoltages yes yes
Conformity to standards IEC 1131-2 IEC 1131-2

(1) When supplying power to modules with "relay outputs”, the range limit is reduced to

21.6V...26.4V.

(2) These values should be taken into account when starting several devices simultaneously or

when calculating the size of protective devices.

(3) 24V =

(4) The 24VR output voltage cannot be accessed by the user and is protected by a fuse located

below the module (5x20, 4A, Medium).

output for supplying power to the "relay output" module relays.

418



TSX PSY eeee power supplies 4

« Isolated power supply

References TSX PSY 5520
Primary Nominal voltages 24...48 VDC
Limit voltages (including ripple) 19.2...60 VDC
Nominal input current : Irms <3Aat24VDC
<15Aat48VDC
Initial I inrush <15Aat24VDC
power-up <15Aat48 vDC
at 12t on power-up 50 A?%s at 24 VDC
25°C 55 A% at 48 VDC
(2) It on power-up 7 As at 24 VDC
6 As at 48 VDC
Accepted duration of AC supply micro-cuts <1 ms
Integrated protection on + input via fuse 5x20, time-delay type,
(fuse located under the module) 5A
Secondary Total useful power (typical) 50 W
5VDC output Nominal voltage 5.1V
Nominal current 7A
Power (typical) 3B5W
24VR output (2) Nominal voltage 24V
(24 VDC relay) Nominal current 0.8A
Power (typical) 19w
Integrated protection Overloads yes
on outputs against  Short-circuits yes
Overvoltages yes
Conformity to standards IEC 1131-2

Isolation

Dielectric primary / secondary 2000 Vrms - 50/60 Hz - 1 min
withstand primary / ground 2000 Vrms - 50/60 Hz - 1 min
Insulation primary / secondary >10 MQ
resistance primary / ground >10 MQ

(1) These values should be taken into account when starting several devices simultaneously or
when calculating the size of protective devices.

(2) 24V =

output for supplying power to the "relay output" module relays.
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4.5-3 Characteristics of the alarm relay contact

Characteristics

Alarm relay contact

Limit operating AC

19...264 V

voltage DC 10...30 V (possible up to 34V for 1 hour in 24 hours)
Thermal current 3A
AC load Resistive Voltage ~ 24V ~ 48V ~ 110V ~ 220V
load AC12  Power 50VA(5) 50VA(6) 110VA(6) 220 VA (6)
110 VA (4) 220 VA (4)
Inductive Voltage ~ 24V ~ 48V ~ 110V ~ 220V
load AC14  Power 24 VA (4) 10VA(10) 10VA(11) 10VA (11)
and AC15 24VA(8) 50VA(7) 50 VA (9)
110 VA (2) 110VA(6)
220 VA (1)
DC load Resistive Voltage =24V
load DC12 Power 24 W (6)
40 W (3)
Inductive Voltage —=24V
load DC13 Power 10W (8)
(L/R = 60 ms) 24 W (6)
Min. switchable load 1mA/5V
Response Energization <10 ms
time De-energization <10 ms

Type of contact

Normally open

Integrated Against overloads None, a quick-blow fuse must be fitted
protection and short-circuits
Against inductive None, an RC circuit or MOV peak limiter (ZNO)
overvoltages in ~~ suitable for the voltage must be fitted in parallel
across the terminals of each preactuator
Against inductive None, a discharge diode must be fitted across the
overvoltages in — terminals of each preactuator
Isolation Contact/ground 2000 V rms 50/60 Hz for 1 min
(test
voltage)

Insulation resistance

> 10 MQ at 500 VDC

(1) 0.1 x 106 operations
(2) 0.15 x 10° operations
(3) 0.3 x 106 operations
(4) 0.5 x 106 operations

(5) 0.7 x 106 operations. 9)
(6) 1 x 106 operations.
(7) 1.5 x 106 operations.
(8) 2 x 10° operations.

3 x 106 operations.
(10) 5 x 108 operations.
(11) 10 x 106 operations.
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4.6 Power consumption table for selecting a power supply module

The power required to supply a rack depends on the types of module installed on it. It
is therefore necessary to draw up a power consumption table in order to define which
power supply module should be inserted in the rack (standard or double format module).
The tables on the following pages show the typical consumption of each module and can
be used to calculate the consumption of each rack and on each output according to
which modules have been installed.

Power available on each power supply module

Power supply Standard format Double format
modules

Power TSX TSX TSX TSX TSX
(typical) PSY 1610 | PSY 2600 PSY 3610 PSY 5520 PSY 5500
Total useful power 30 W (30W) | 26 W (30W)| 50 W (55W) | 50 W (55W) | 50 W (55W)
(all outputs

mixed up) (1)

Power available 15W 25w 3/5W 3BW 35W

on 5 VDC output

Power available 15W 15W 19W 19w 19W

on 24 VR output

Power available

on 24 VC output not supplied 12W not supplied | not supplied 19W
(sensor power supply on

front panel terminal block)

(1) Thevaluesinbrackets are the maximum values which can be held for 1 out of every 10 minutes.
These values must not be included when calculating the consumption requirement.

Caution :

When drawing up the power requirement, the total power drawn on each output (5 VDC,
24 VR and 24 VC) must not exceed the total useful power of the module.
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Power consumption table

Rack number :

Module type References No. Consumption in mA (typical value) (1)
On 5VDC On 24VR On 24VC (2)
Module | Total |Module | Total |Module | Total
Processor + TSX P57-10 440
PCMCIA TSX P57-20 450
memory card
Discrete inputs |TSX DEY 08D2 55 80
TSX DEY 16A2 80
TSX DEY 16A3 80
TSX DEY 16A4 80
TSX DEY 16A5 80
TSX DEY 16D2 80 135
TSX DEY 16D3 80
TSX DEY 16FK 250 75
TSX DEY 32D2K 135 160
TSX DEY 64D2K 155 315
Discrete outputs|TSX DSY 08R4D 55 80
TSX DSY 08R5 55 70
TSX DSY 08R5A 55 80
TSX DSY 08S5 125
TSX DSY 08T2 55
TSX DSY 08T22 55
TSX DSY 08T31 55
TSX DSY 16R5 80 135
TSX DSY 1654 220
TSX DSY 16T2 80
TSX DSY 16T3 80
TSX DSY 32T2K 140
TSX DSY 64T2K 155
Total

(1) The module consumption is given for 100% of inputs or outputs at state 1.
(2) If using an external — 24 V sensor power supply, do not take the consumption on this output

into account when selecting the rack power supply.
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Power consumption table (continued)

Rack number :

Module type References No. Consumption in mA (typical value) (1)
On 5VDC On 24VR On 24VC (2)
Module | Total |Module | Total |Module | Total
Report
Analog TSX AEY 414 660
TSX AEY 800 270
TSX AEY 1600 270
TSX ASY 410 990
Counter TSX CTY 2A 280 30
TSX CTY 4A 330 60
Axis TSX CAY 21 1100 15
control TSX CAY 41 1500 30
Stepper TSX CFY 11 510 50
control TSX CFY 21 650 100
Weighing TSX AWY 001 150 145
Communication [TSX SCY 21600 350
TSX SCP 111 140
TSX SCP 112 120
TSX SCP 114 150
TSX FPP 10 330
TSX FPP 20 330
Other TSX P ACCO1 150
(devices without  [TSX FTX 117 310
their own power
supply which can be|
connected on the
terminal port)
Grand total

(1) The module consumption is given for 100% of inputs or outputs at state 1.

(2) If using an external — 24 V sensor power supply, do not take the consumption on this output
into account when selecting the rack power supply.
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Power requirement

The power requirement for a rack should be calculated on the basis of the consumption
table drawn up using the tables defined on the preceding pages. The currents which
apply to each output (5 VDC, 24 VR and 24 VC) are those which appear on the grand
total line of the preceding table.

Rack number :

1 Powerrequired on 5VDCoutput: .cceeeeeeen. X10BA X5V = e, w
2 Powerrequired on 24 VR output:  .eeeeeeiene, X10BAX24V = (e, w
3 Powerrequired on 24 VC output:  .eeeereiene, X10BA X 24V = i w
4  Total power required : T e W

Caution : The power calculated must be compared to the power supplies in the table below.
« Power required on each output < power available on each output :

1<1a,2<2a,3<3a
« Sum of the power required on each output < total power available :

4 <4a

Power available (at each output and total)

Power On 5VDC On 24 VR On 24 VC Total
available output output output

Modules la 2a 3a 4a
TSX PSY 1610 15w 15W — 30W
TSX PSY 2600 25W 15W 12w 26 W
TSX PSY 3610 35w 19w — 50 W
TSX PSY 5520 35w 19w — 50 W
TSX PSY 5500 3BW 19w 19W 50 W
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4.7 Definition of protection devices at the head of the line

Itisrecommended that a protective device such as a circuit-breaker or afuse be installed
on the power supply at the head of the line.

The information below shows the minimum rating for the circuit-breaker and line fuse for
a given power supply module.

» Selecting a line circuit-breaker

When selecting the rating for the circuit-breaker, the following three characteristics,
which are given for each power supply, should be taken into account:

- nominal input current : Irms,

- inrush current : |,

- It.

The minimum rating for the circuit-breaker is selected as follows :
- circuit-breaker rating IN > Irms

T

power supply, Characteristics supplied
- . by the circuit-breaker
- I max. circuit-breaker > | inrush power il
supply, | |
Pp y. . \\ ——| Thermal zone
- ltcircuit-breaker at point A onthe curve

> |t power supply. \

A

~~

Magnetic zone

10

» Selecting the line fuse

When selecting the rating for the line fuse, the following two characteristics, which are
given for each power supply, should be taken into account:

- nominal input current : Irms,

- 1.

The minimum rating for the fuse is selected as follows :

- fuse rating IN > 3 x Irms power supply,

- I?t of the fuse > 3 x I%t power supply

Note:
A reminder of the power supply characteristics (Irms, linrush, It, 1?t) is given on the following page.

4/15

Al



Reminder of the Irms, l inrush, It and I?t characteristics of each supply module

Modules TSX |PSY 2600 |PSY5500 |PSY1610 | PSY 3610 | PSY 5520

I'rms at 24 VDC - - 15A 2.7A 3A
at 48 VDC - - - - 15A
at100 VAC | 05A 17A - - -
at240 VAC |03 A 05A - - -

linrush  at24 VDC - - 100 A 150 A 15 A

1) at 48 VDC - - - - 15 A
at100 VAC |37A 38 A - - -
at240 VAC | 75A 38A - - -

It at 24 VDC - - 0.2 As 0.5 As 7 As

1) at 48 VDC - - - - 6 As
at100 VAC |0.034As | 0.11As - - -
at240 VAC  |0.067As | 0.11 As - - -

2t at 24 VDC - - 12.5 A%s 20 A% 50 A%s

1) at 48 VDC - - - - 55 A%
at 100 VAC | 0.63 A% 4 A% - - -
at240 VAC | 2.6 A% 2 A% - - -

(1) Values on initial power-up at 25°C.
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Section 5
5 Mounting

5.1 Installation rules

5.1-1 Positioning the racks
When mounting TSX RKYeee racks certain installation rules must be respected :

1 Asthe various modules (power supply, processors, discrete I/O, etc) are cooled by
natural convection, the various racks must be installed horizontally and on a
vertical plane.

Note :
If fan modules are being used, see section 8 of this part.
2 If several racks are installed in the same enclosure, it is recommended that the

following positioning guidelines are respected :

« leave a space of at least 150 mm between two superposed racks, to allow for the
cable ducts and to facilitate air circulation.

« itis advisable toinstall equipment which generates heat (transformers, process power
supplies, power contactors, etc) above the racks.

» leave aspace of atleast 100 mm on each side of arack to allow room for the cables
and to facilitate air circulation.

: >100
£ a >100
J T |
- :
i F % %
A CL | e
2 a a ©
| Tl 00 11 U
Ok ilifg Ok 0
sl LR ilig : §
g - 2
Al 1
a =50 mm

1 Housing or enclosure.
2 Cable duct or clip.
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5.2 Dimensions

TSX RKY 6/6E

__
: U5
o €
. e
— =] i)
o S
O
| 160 mm (1) 261.6 mm
200 mm (2)

TSX RKY 8/8E

j-jrj-@

335.3 mm

(1) Modules with screw
terminal blocks

(2) Maximum depth with all
types of module and
associated connections

—

e

482.6 mm

Note :
If using fan modules, see section 8 of this part.
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5.3 Mounting/fixing racks

TSX RKYee and TSX RKYeeE racks can be mounted :
¢ on a 35 mm wide DIN rail fixed with M6x25 screws
< on a Telequick pre-slotted mounting plate or on a panel,

The installation rules described in section 5.1 should be adhered to, whatever the type
of mounting.

Note :
If using fan modules, see section 8 of this part.

5.3-1 Mounting on a 35 mm wide DIN rail
Fix with 4 M6x25 screws + washers and AF1-CF56 1/4 turn sliding nuts.

AF1-CF56 AM1-ED
e 1 | |
=l
[«
o}
[ce)
= | > |
=
_ (1) 244.1 mm |
(2) 317.8 mm
(3) 465.1 mm

(1) TSX RKY6 and TSX RKY 6E
(2) TSX RKY8 and TSX RKY 8E
(3) TSXRKY 12 and TSX RKY 12E
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5.3-2 Mounting on panel or Telequick pre-slotted mounting plate
* Mounting on panel : cut-out (dimensions in mm)

4 fixing holes (1) )
™
ol
85
Y
™
bl
@
i
875 | a 8.75
b

(1) The fixing hole diameter must be large enough for M6 screws.

* Mounting on AM1-PA Telequick pre-slotted mounting plate (dimensions in mm)
Fix the rack with 4 M6x25 screws + washer and AF1-EAG6 clip nuts

AF1-EA6

AM1-PA

Il
]

|_|o|_|o|_|o|_|o

313

==

|—|H°
of J U UL

88.9

1515

16 | |
el

==

313

8.75 | |, a 1,875

b
Racks a b Thickness
TSX RKY 6/6E 244.1 mm 261.6 mm 16 mm
TSX RKY 8/8E 317.8 mm 335.3 mm 16 mm
TSX RKY 12/12E 465.1 mm 482.6 mm 16 mm

5/4



Mounting 5

5.4 Mounting modules and terminal blocks

Modules can be inserted and removed while powered up with the exception of the
processor and PCMCIA communication cards.

Toinsert/remove powered-up modules, they must be manually screwed and unscrewed
to ensure thatthe signals on BusX are connected/disconnected in the correct sequence.
This sequence cannot be assured if an electric screwdriver is used.

& powered-up modules must be removed/installed with the terminal block or connec-
tor HE10 disconnected, having taken care to cut the sensor/preactuator power
supply if it is greater than 48V.

5.4-1 Inserting a module in a rack

1 Locate the pins on the
rear of the module in the
centering holes at the
bottom of the rack

@).

2 Swivel the module,
bringing it into contact
with the rack (®).

3 Fitthe module firmly onto
the rack by tightening the
screw at the top of the
module (®).

5/5

A




5.4-2 Fitting a screw terminal block on a module

The first time a screw terminal block is mounted on a module which takes this type of
connection, the terminal block has to be coded with the type of module on which it is
mounted. This is done by transferring 2 physical coding devices from the module onto
the screw terminal. This mechanical code prohibits any subsequent mounting of the
terminal block with this code on any other type of module.

1 With the module already
in place on the rack,
mount the terminal block
as shown opposite (D).
The code is transferred
automatically during this
initial operation.

2 Swivelthe screwterminal
into position to plug onto
the module (@).

3 Lock the screw terminal

on the module by
tightening the appropriate
screw (®).

/:

N

Note :
When replacing a module in position on the rack with another module, the screw terminal block on
the old module already has physical coding devices which relate to that module.

There are two possible options :

« Replace the module with a module of the same type : in order to install the coded terminal block
on the new module, it will first be necessary to remove the physical coding devices on the new
module before installing the terminal block,

« Replace the module with another type of module : it will first be necessary to remove the old
physical coding devices on the terminal block before installing it as described above.
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5.5 Fitting/removing the RAM memory backup battery

This battery, located on the power supply module TSX PSY .... backs up the processor
internal RAM memory in the event of a mains power supply failure. Supplied in the same
packaging as the power supply module, it should be installed by the user.

Fitting the battery

1 Open the access cover
located on the front
panel of the power
supply module,

2 Position the battery in
its compartment, taking
care to respect the
polarity, as shown on
the plate,

3 Closetheaccesscover.

Changing the battery

The battery should be changed once ayear, as a preventive measure, or when the BAT
indicator lamp lights up. Follow the same procedure as for installation :

1 Open the cover which accesses the battery,

2 Take the defective battery out of its compartment,

3 Insert the new battery, taking care to respect the polarity,
4 Close and lock the access cover.

This operation must be performed with the power on. If there is a loss of power supply
while changing the battery, the RAM memory backup operates for a maximum of 10

minutes. ™15
Important : g
Soasnottoforgettochange Z
. . z
the battery every year, it is
. >
advisable to note the date F3=g <
= =
of the next change due on = § 28
the special label inside the
access cover. 0 L L Ll L B
D
[=]
] <
R R RS
LU
%]
)
Llo|o|o|o|o
O|O|N| |
[ le] fTo] J¥o] Klo] K{e}
NI =™
>1>] > > >
nn|njnln
[a¥ §al o' [a W Ja
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5.6 Inserting/removing the PCMCIA memory card

A handle is required to insert the memory card in its slot.

Fitting the handle onto the card
1 Position the end of the memory card ﬁ

(opposite end from the connector) at markers

the handle opening.

Thetriangular-shaped markers on both

tsr;]eol:]lgml;j;eoré"lr;geﬂ;;ll’]aeb:ildzf the card locating device with 1 ridge
2 Slide the memory card into the handle <onnector

until it stops. It then forms an integral | markers

part of the handle. locating device with 2 ridges

handle

Inserting the memory card

To install the memory card in the processor, proceed as follows :

1 Remove the protective
cover by unlocking and
then pullingittowards the
front of the PLC,

2 Position the PCMCIA
card with its handle into
the slot which is now
vacant. Slide in until the
card stops, then push the
handle to connect the
card.

_—
Note :
When installing the PCMCIA card in its slot, make sure that the physical locating devices are
correctly positioned :

« 1 ridge towards the top,

« 2 ridges towards the bottom
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Mounting 5

Installing / changing the battery on a RAM type PCMCIA memory card
PCMCIA RAM memory cards (TSX MRP ....) must be fitted with a battery (reference TSX

BAT MO01), which has to be changed (see table below). To do this :

1
2
3

Remove the card from its slot by pulling the handle towards the front of the PLC.

Separate the PCMCIA card from its handle by pulling them apart.

Hold the PCMCIA card so as to allow
access to the battery slot at the non-
connector end of the card.

Unlock the battery holder, located at the
non-connector end of the card. To do
this, press the clip towards the bottom of
the card (in the opposite direction to the
write-protect micro-switch) while pulling
it towards the back.

Remove the battery with holder from
its slot.

Replace the defective battery with an
identical 3 V battery. The polarities
must be respected by placing the +
markers on the holder and the battery
on the same side.

Put the battery with holder back in its
slot and lock it in place. To do this,
simply reverse the removal procedure.

Fix the PCMCIA card in its handle.

\Write-protection

Clip

Battery slot

Markers

Replace the card with its handle in the PLC.

Battery service life

PCMCIA card stored in
normal conditions (-20 °C to 70 °C)

12 months

PCMCIA card installed in
an operating PLC
(0 °Cto 60 °C)

36 months

Note :
During operation, when the PCMCIA card battery is faulty, the processor ERR lamp flashes.
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6 Connections

6.1 Ground connections

6.1-1 Grounding the racks

The functional grounding of racks is provided by the rear panel, which is metal. This
ensures that PLCs meet environmental standards, provided that the racks are fixed to
a metal support which is correctly grounded. The various racks which may constitute a
TSX 57 PLC station must be fitted either on the same support or on different supports
which must however be correctly interconnected.

To protect personnel, the@terminals of each rack must, without exception, be
connected to the protective earth ground. To do this, use a green/yellow wire with a
cross-section of at least 2.5 mm? and as short as possible.

.

The PLC internal OV is connected to the machine ground. The machine
ground itself must be connected to the earth ground.

{

&

&l

L_J L_J

green/yellow wire connected to earth ground =

connected
to earth
ground

Important

6.1-2 Grounding the modules

The modules are grounded by metal plates
located on the module rear panel. When
the module is in position, these metal
plates are in contact with the rack metal-
work, thus providing the connection to
ground.

Ground contacts
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6.2 Connection of power supplies

6.2-1 Rules for connection

The TSX PSY.... power supply modules on each rack have a non-removable terminal
block, protected by a cover, which is used to connect the mains supply, the alarm relay,
the protective ground and, for AC power supplies, the power supply for the 24 VDC
Sensors.

This terminal block is fitted with captive screw clamp terminals with a maximum
connection capacity of 2 wires with a cross-section of 2.5 mm2. The wires exit vertically
downwards, and can be secured with a cable clamp.

Sensor [g—+—— 24V
24V —
supply [€T—— 0V
—— «
Alarm relay j— Alarm relay
[ <
110-220v [>T L 24V — >
~supply LIy supply (1) |, oV
Pe p— L P P L
protective protective

ground

AC power supply DC power supplies
TSX PSY 2600/5500 TSX PSY 1610/3610/5520

A For the TSX PSY 5500 power supply (1) 24V...48V for the TSX PSY 5520
module, set the voltage selector position power supply
according to the mains voltage being used
(110 or 220VAC).
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Connections 6

Be sure to install a device for protecting and breaking the power supply upstream of the
PLC station.

When choosing protection devices, the user should take account of the inrush currents
defined in the table of characteristics for each power supply (see section 4.5).

Note :
Given that the TSX PSY 1610/2610/5520 DC power supplies have a very strong inrush current, it
is not advisable to use them on DC supplies with return current protection (fold back).

When a power supply module is connected on a DC supply, in order to avoid line losses, it is
essential to limit the length of the power supply cable :

e TSX PSY 1610 power supply module :
- length limited to 30 meters each way (60 metersin total) with copper wires, cross-section 2.5mm?
- length limited to 20 meters each way (40 metersin total) with copper wires, cross-section 1.5mm?

e TSX PSY 3610 and TSX PSY 5520 power supply modules :
- length limited to 15 meters each way (30 metersin total) with copper wires, cross-section 2.5mm?
- length limited to 10 meters each way (20 metersin total) with copper wires, cross-section 1.5mm?

Warning :
Interconnection of several PLCs which are powered by a secure DC supply not
connected to ground.

The 0V and the mechanical ground are connected inside the PLCs, the network wiring
accessories and some operator panels.

Special connection arrangements must be made for specific applications which use a
free-floating mounting. These depend on the installation mode used. In this case, it is
compulsory to use anisolated DC supply. Please contact us when defining the electrical
installation.

6/3
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6.2-2 Connection of AC power supply modules
Connecting a PLC station comprising a single rack

100-240 V AC supply

L
Sl

| |
N--\- kM — Interlocking circuit for preactuator

—p power supply (see section 6.2-4)

— Power supply for sensors relating to
the rack (2)

TSX
PSY <00

PG

(€Y

I

Q : general isolator,

KM : line contactor or circuit-breaker,

Protective fuse :

AC power supplies are fitted as standard with a protective fuse located under the module and in series
on the L input :

* TSX PSY 2600 power supply : 4 A fuse, 5x20, time-delayed,

* TSX PSY 5500 power supply : 4 A fuse, 5x20, time-delayed

(1) isolation strip for locating ground fault.

(2) available current :
- 0.6 A with TSX PSY 2600 power supply module, (see characteristics section 4.5-1)
- 0.9 A with TSX PSY 5500 power supply module, (see characteristics section 4.5-1)
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Connections 6

Connection of a PLC station comprising a number of racks

100-240 V AC suppl
L e -
N —
Sl
PG Q | |
N——\— kM —P Interlocking circuit for preactuator
—— - power supply (see section 6.2-4)

— Power supply for sensors relating to
the rack (2)

TSX
PSY «.00

T
|
|

|_—— —® Interlocking circuit for preactuator
—— P power supply (see section 6.2-4)
—» Power supply for sensors relating to
_>the rack (2)

TSX
PSY .00

I

Note :
Whenthere are anumber of PLC stations, all powered from a single supply, the connection principle
is identical.

Q : general isolator,

KM :line contactor or circuit-breaker,

Protective fuse :

AC power supplies are fitted as standard with a protective fuse located under the module and in series
on the L input :

* TSX PSY 2600 power supply : 4 A fuse, 5x20, time-delayed,

* TSX PSY 5500 power supply : 4 A fuse, 5x20, time-delayed

(1) isolation strip for locating ground fault.

(2) available current :
- 0.6 A with TSX PSY 2600 power supply module, (see characteristics section 4.5-1)
- 0.9 A with TSX PSY 5500 power supply module, (see characteristics section 4.5-1)
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6.2-3 Connecting DC power supply modules via an AC supply
» TSX PSY 1610/3610 non-isolated power supply modules
- Connection of a PLC station comprising a single rack, with AC supply referenced to

L
N

PG

&

ground

100-240 V AC supply

pd
Q

‘ [l] — Interlocking circuit for preactuator
\Yﬁ, KM —p power supply (see section 6.2-4)

¥ 24 VDC TSX
PSY «e10

— +

Ful(4)

@

.

Sensor/preactuator
power supply

. general isolator,
KM :

1) :
) :
3):

(O

line contactor or circuit-breaker,

external shunt supplied with the power supply module

isolation strip for locating ground fault. In this instance the power supply needs to be unplugged in order
to disconnect the AC supply from the ground.

it is possible to use a process power supply (to be defined according to the power required,
see part J).

protective fuse, (4 A, time-delayed) which is only necessary with a TSX PSY 3610 power supply
module.

The TSX PSY 1610 power supply module is fitted as standard with a protective fuse located under the
module and in series on the 24V input (3.5 A fuse, 5x20, time-delayed).
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Connections 6

Connection of a PLC station comprising a number of racks, with AC supply

referenced to ground
100-240 V AC supply

© 2 |
" T N
PG Q
‘ [l] —> Interlocking circuit for preactuator
Xﬁf KM — ) power supply (see section 6.2-4)
L ~
3
TSX
Tt 2avhe PSY w10
— Ofnc
Ofnc
Ful(4)
(2 L = O|24v
— ov
— s
ol
Sensor/preactuator
power supply
— Interlocking circuit for preactuator
—§ Ppower supply (see section 6.2-4)
TSX
= L= PSY 10
O|NC
Ofnc
Ful(4
= @ Ol24 v
ov
4L
ol
Q : general isolator,
KM : line contactor or circuit-breaker,
(1) : external shunt supplied with the power supply module
(2) : isolation strip for locating ground fault. In this instance the power supply needs to be unplugged in order
to disconnect the AC supply from the ground.
(3) : it is possible to use a process power supply (to be defined according to the power required,
see part J).
(4) : protective fuse, (4A, time-delayed) which is only necessary with a TSX PSY 3610 power supply
module.
The TSX PSY 1610 power supply module is fitted as standard with a protective fuse located under the
module and in series on the 24V input (3.5 A fuse, 5x20, time-delayed).
Note :

* When there are a number of PLC stations, all powered from a single supply, the connection
principle is identical.
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» TSX PSY 5520 isolated power supply

- Connecting a PLC station comprising a single rack, with AC supply referenced to
ground

100-240 V AC supply

L —
N

e | i
PG Q
‘ [l] > Interlocking circuit for preactuator
\Yﬁ* KM — power supply (see section 6.2-4)
L ~
@ + 24/48
TSX
— Vbe PSY «e20
] O|NC
OfNc
(1) 1) Q|24 V]
L O 3 v
Sensor/preactuator J__
power supply

Q : general isolator,

KM :line contactor or circuit-breaker,

Protective fuse :

The TSX PSY 5520 power supply module is fitted as standard with a protective fuse located under the
module and in series on the 24V input : 5 A fuse, 5x20, time-delayed,

(1) : isolation strip for locating ground fault.

(2) : it is possible to use a process power supply (to be defined according to the power required,
see part J).
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- Connecting a PLC station comprising a number of racks, with AC supply referenced
to ground

L —
. e

PG Q

100-240 V AC supply

Interlocking circuit for preactuator
—> 9 p
\7\7 KM p Power supply (see section 6.2-4)

+24/48 TSX
— 4+ PSY «e20

(€ @

I~
I
0O

Sensor/preactuator 1
power supply =

Interlocking circuit for preactuator
—» power supply (see section 6.2-4)

Q : general isolator,

KM :line contactor or circuit-breaker,
Protective fuse :

The TSX PSY 5520 power supply module is fitted as standard with a protective fuse located under the
module and in series on the 24V input : 5 A fuse, 5x20, time-delayed,
(1) : isolation strip for locating ground fault.

(2) : it is possible to use a process power supply (to be defined according to the power required,
see part J).

Note :

* When there are a number of PLC stations, all powered from a single supply, the connection
principle is identical.
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6.2-4 Sensor and preactuator power supply interlocking

It is advisable to interlock the various power supplies in the following sequence :
1 Power up the PLC and input (sensor) power supply via the KM contactor (see

previous circuit diagrams),

2 Ifthe PLCisrunningin AUTO mode, power up the output (preactuator) power supply
via the KA contactor. This is interlocked with the alarm relay contact of each power

supply.

In addition, safety standards require authorization to be given by an operator before
restarting the installation after a stop (caused by a power failure or use of the emergency
stop button). The following interlocking circuit diagrams take account of these standards.
The MANU/AUTO switch gives the option of forcing the outputs from a programming

terminal, when the PLC is stopped.

Example 1: PLC station supplied with AC

Emergency Gﬁf
stop

—

Preactuator

Start B\ N N\ KA power supply

—|—>
AUTO  F N\-—---—- 7 MANU
alarm relay
contact
RALO W
KA Q RC

KA : contactor interlocked with the alarm relay of
the power supply in AUTO operation.

alarm relay
contacts (1)

(1) If the PLC station
comprises a number of
racks :
connect all the power
supply "alarm relay"
contacts (RALO, RAL1,
RAL2, etc) in series.
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Connections 6

Example 2 : PLC station supplied with DC

+ >
Sensor power
supply
Emergency  _
stop ¢ >
—>
Preactuator
Start B-\ N N\ KA power supply
—|—>
AUTO F N\------ 7 MANU
D
alarm relay A RALO
contact
RALO alarm relay RAL1
contacts (1)
) lRALZ
KA Vi ’I
(1) If the PLC station
KA : contactor interlocked with the alarm relay of

the power supply in AUTO operation.

comprises a number of
racks :

connect all the power
supply "alarm relay"
contacts (RALO, RAL1,
RAL2, etc) in series.
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7 Functions

7.1 Addressing discrete I/O channels

The addressing for all TSX Premium PLC bit and word objects is defined in the PL7
Junior reference manual, part A1, section 1.2. This section only covers the addressing
principle for discrete 1/O.

Channel addressing is geographical; ie. it depends on :

* the rack address,

« the physical position of the module in the rack,

\ Module positions y : 00 to 10 \

=]

Rack addresses x : 0to 7

®
IO [P [

- I\
The address syntax for discrete I/O is as follows :
% lorQ rack module . channel
address x position y number
Symbol | = input x=0to7 y=00to 10 |Paint i=0to 63
Q = output
Examples

(1) %Q7.3 means : module output 3 located in position 07 in rack 0
(2) %1102.5 means : module input 5 located in position 02 in rack at address 1

Rack addresses (x) and module positions (y)

TSX racks RKY 6 RKY 8 RKY 12 RKY 6E RKY 8E RKY 12E
Rack address : x 0 0 0 Oto7 Oto7 Oto7
Module position : y 00 to 04 00 to 06 00to10 00to 04 00 to 06 00to 10

Note : the rack containing the processor is always at address 0

Channel numbers (i)

TSX DEY eses/ DSYesee modules 64 1/0 321/0 16 I/0 81/0
Channel number : i 0to 63 0to 31 0to 15 Oto7
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7.2  Setting the PLC to RUN/STOP

Principle

The RUN/STOP function is used to start

(RUN) or stop (STOP) execution of the

application program.

This function can be performed from :

» A programming or adjustment terminal,

» A discrete physical input which will
previously have been dedicated to this
function during the application
configuration stage.

RUN @

PLC status sToP @

1

Physical input %Ixy.i 0

Setto RUN/STOP by physicalinput %lxy.i

Setting the PLC to STOP using this physical input has priority over setting it to RUN

from a terminal or network.

Operating modes of the physical RUN/STOP input

» Operation of the physical RUN/STOP input (%lxy.i)
- At state 0, this input forces the application to stop (STOP state),
- A rising edge on this input causes the application to start up (RUN state),
- At state 1, the application can be controlled freely from a terminal,
- If there is a fault on the RUN/STOP input, the application stops. Once the fault has
disappeared, and if the input is at state 1, the application restarts in RUN mode.

 Processing on a restart
- the cold start is performed in RUN if :
- the RUN/STOP input is at state 1,

- there is no fault on this input at the time of the start.

- the warm restart is performed in RUN if
- the RUN/STOP input is at state 1,

- there is no fault on this input at the time of the start,
- the PLC has not received a STOP command before the break.

Summary of the PLC status during a warm restart
(depending on the state of the RUN/STOP input before the break and on return of

power)

RUN/STOP input state on

return of power
RUN/STOP input state

before power break

State 1 State 0 or

faulty

State 1, PLC in RUN mode

PLC in RUN mode PLC in STOP mode

State 1, PLC in STOP mode

PLC in STOP mode PLC in STOP mode

State 0

PLC in RUN mode PLC in STOP mode

Faulty

PLC in RUN mode PLC in STOP mode
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7.3 Single task application structure

The application comprises only the master (MAST) task, which may be executed either
cyclically or periodically, depending on the selection at the time of configuration.

7.3-1 Cyclic execution

This type of operation corresponds to the normal execution of the PLC scan (default
selection). It consists of sequencing the scans of the main task (MAST), one after
another.

Program Program
processing processing
I.P. I.P. I.P. I.P.
%l %Q %l %Q
Scan n (time T1) Scan n+1 (Time T2)

I.P. (internal processing) : the system implicitly monitors the PLC (managing the system bits
and words, updating the realtime clock current values, updating the status indicator lamps,
detecting changes to RUN/STOP, etc) and processing requests originating from the
programming terminal or the communication system,

%I (reading the inputs) : writing the status of information on the inputs to the memory,

Program processing : execution of the application program, written by the user,

%Q (updating outputs) : assigning physical outputs of discrete, analog and application-
specific modules according to the status calculated by the application program.
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Operating cycle

PLC running : the processor performs
internal processing, reading of inputs,
application program processing and updating
of outputs. Reading of inputs and updating of
outputs occur in parallel with the internal
processing.

PLC stopped :the processoronly performs
internal processing and reading of inputs.
The output values are handled by the
module according to the fallback mode
configured for each channel or group of
channels.

« fallback to O or 1: the physical outputs
are forced to the fallback value (the
image memory is not changed),

¢ maintain status : the module physical
outputs are maintained attheir lastvalue.

Watchdog overrun

| Reading the

: Internal processin |
inputs || P 9

RUN

Program
processing

| Updating

Internal processin
outputs | | p 9 |

1

The application scan time is monitored by the PLC (watchdog) and must not exceed the

value defined at the time of configuration.

In the event of an overrun, system bit %S11 is set to 1 and the application is declared
to be faulty, which causes the PLC to stop immediately (the processor ERR and RUN

indicator lamps flash).

Comment

To avoid tripping the watchdog when making a modification in RUN mode, it is
necessary to leave approximately 50 ms time available between the maximum

duration of the MAST task and duration of the watchdog.
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7.3-2 Periodic execution

In this operating mode, the internal processing, reading of inputs, application program
processing and updating of outputs are performed periodically according to a time
defined during configuration (from 1 to 255 ms) which can be adjusted by system word
%SWO.

At the start of a PLC scan, a timer, initialized with the current configured value, starts to
countdown. The PLC scan must finish before expiry of this downcount, which at 0 starts
a new scan.

Program Program
processing processing
I.P I.P I.P I.P
%I %Q %l %Q
Scan n (Time T) Scan n+1 (Time T)

I.P. (internal processing) : the system implicitly monitors the PLC (managing the system
bits and words, updating the realtime clock current values, updating the status indicator
lamps, detecting changes to RUN/STOP, etc) and processing requests originating from
the programming terminal or the communication system,

%I (reading of inputs) : writing the status of information on the inputs to the memory,
Program processing : execution of the application program, written by the user,

%Q (updating of outputs) : assigning the physical outputs of discrete, analog and
application-specific modules according to the status calculated by the application
program.
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Operating cycle

PLC running : the processor performs
internal processing, reading of inputs,
application program processing and
updating of outputs. Reading of inputs and
updating of outputs occur in parallel with the
internal processing.

If the period is not yet over, the processor
completesits operating cycle with "system"

< Start of period

l_l

tasks or background tasks until the end of | Reading the inputs Internal

the period.

PLC stopped :the processoronly performs
internal processing and reading of inputs.
The output values are managed by the
module according to the fallback mode
configured for each channel or group of
channels.

« fallback to O or 1: the physical outputs
are forced to the fallback value (the
image memory is not changed),

¢ maintain status : the module physical
outputs are maintained attheir lastvalue.

Period overrun : if the operating time
exceeds that assigned to the period, the
PLC indicates a period overrun by setting
system bit%S19 of the task to 1; processing
continues and is executed in its entirety (it
should not exceed the watchdog time limit).

The next scan is sequenced after implicit writing of the outputs of the current scan.

Watchdog overrun

processing

RUN STOP

| Program processing

l—

| Updating the outputs Internal

rocessmg

< End of period

]

The application scan time is monitored by the PLC (watchdog) and must not exceed the

value defined during configuration.

In the event of an overrun, system bit %S11 is set to 1 and the application is declared
to be faulty, which causes the PLC to stop immediately (the processor ERR and RUN
indicator lamps flash). The duration of the watchdog must, without exception, be longer

than the duration of the period.

Comment

To avoid tripping the watchdog when making a modification in RUN mode, it is
necessary to leave approximately 50 ms time available between the maximum
duration of the period and the duration of the watchdog.
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7.3 Multitask application structure

The application structure of a TSX 57-10 or TSX 57-20 PLC can be single task or
multitask. In a single task structure, only the main MAST task is used in cyclic or periodic
operation (see previous section). In a multitask structure, 2 command tasks (MAST and
FAST) and event-triggered tasks are offered and executed according to their priority.
When one of these tasks is triggered (occurrence of an event or start of scan), the task
interrupts the execution of less important tasks in progress. The interrupted task
recommences when the priority task is complete. The structure of this kind of application
is as follows :

< the main MAST task, low priority, is always present. It can be cyclic or periodic,
« the FAST task, medium priority, is optional. It is always periodic,

« the event-triggered tasks EVTi, highest priority, are called by the system when an
event occurs. These tasks are optional and are useful for applications requiring short
software response times. There can be no more than 32 on a TSX 57-10 PLC and 64
on a TSX 57-20 PLC.

In TSX 57-10/20 PLCs, the event-triggered task EVTO has higher priority than the
other event-triggered tasks (EVT1 to EVT63).

Master task Fast task Event-triggered tasks Event-triggered task
MAST FAST EVTi,i#0 EVTO
- Priority +
Example of multitask processing : Key
 cyclic master task (MAST), | : reading of inputs
« fast task with 20 ms period (FAST), P : program processing
« event-triggered task. Q : updating outputs
Event
Fast PR PR ﬂﬂﬂ
Master [ ]P] P[Q 1P P
System [ |
20 ms ) 20 ms ) 20 ms ) 20 ms
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7.3-1 Control tasks

MAST master task

This task has the lowest priority and controls the majority of the application program.
It can be configured to execute cyclically (default mode) or periodically. With periodic
execution, the period duration can be configured in the PL7 Junior program and can
be adjusted by system word %SWO0 (%SWO0 = 0 : cyclic execution).

The MAST task is organized according to the model described in the previous section :
implicit reading of inputs, execution of the application program and implicit writing of
outputs.

FAST task

This task has a higher priority than the MAST task and is periodic in order to allow the
lower priority time to be executed.

The period duration can be configured in the PL7 Junior program and adjusted by
system word %SW1. This can be higher than that of the MAST task in order to adapt
to slow periodic processing. The program executed must nevertheless remain short
in order not to penalize the main task (MAST).

Note

When the FAST task is empty (no program), it does not exist in the PLC and the
system bits and words associated with it are not significant. Hence the channels
associated with the task are not exchanged.

Period overrun

With periodic execution (MAST and FAST task), if the operating time exceeds that
assigned to the period, the PLC signals a period overrun by setting system bit %S19
of the task to state 1; processing continues and is executed in its entirety (it must not
exceed the watchdog time limit). The next scan is sequenced after implicit writing of
the outputs of the current scan.

Watchdog overrun

With cyclic or periodic execution, the application scan time is monitored by the PLC
(watchdog) and must not exceed the value defined during configuration. In the event
of an overrun, system bit %S11 is set to 1 and the application is declared to be faulty,
which causes the PLC to stop immediately (the processor ERR and RUN indicator
lamps flash). The duration of the watchdog must, without exception, be longer than
the duration of the period.

Assigning channels to control tasks

In addition to the application program, the tasks execute "system" functions related
to managing their associated implicit I/O. Associating a channel or group of channels
with atask is defined in the configuration screen of the corresponding module; the task
associated by default is the MAST task.
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Discrete 1/0 module channels :

The modularity of the discrete 1/0 modules being 8 successive channels (channels 0
to 7, channels 8 to 15, etc), the I/0 can be assigned in groups of 8 channels, to either
the MAST or FAST task. For example, it is possible to assign the channels of a 32-
input module as follows :

- inputs 0 to 7 assigned to the MAST task,
- inputs 8 to 15 assigned to the FAST task,
- inputs 16 to 23 assigned to the MAST task,
- inputs 24 to 31 assigned to the FAST task.

Counter and axis control module channels :

Each channel of a counter or axis control module can be assigned to either the MAST
or FAST task. For example, for a 2-channel counter module, it is possible to assign :
channel 0 to the MAST task and channel 1 to the FAST task.

Analog module channels :

Each channel (TSXAEY 414 and TSX ASY 410 modules) or group of 4 channels (TSX
AEY 800 and TSX AEY 1600 modules) can be assigned to either the MAST or FAST
task (MAST task by default).

Note

In order to maximize performance, the module channels should ideally be grouped
in a single task.

Task monitoring

In RUN mode, tasks can be enabled or inhibited by writing a system bit. When a task
is inhibited, it exchanges its I/0 but does not execute its application program.

MAST task monitoring : system bit %S30 (0 = task inhibited, 1 = task enabled)
FAST task monitoring : system bit %S31 (0 = task inhibited, 1 = task enabled)

By default, the MAST and FAST tasks are active.
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7.4-2 Event-triggered tasks

Event-triggered tasks allow control events to be taken into account and processed as
quickly as possible (for example, the eventinputs ofthe TSXDEY 16FK discrete module,
exceeding the threshold on a counter module, etc).

Control events

These are external events which can be triggered by, for example :

» the event inputs of the TSX DEY 16FK discrete module, on a rising or falling edge,

« the counter channel(s) on counter modules,

« the reception of telegrams in a PLC equipped with a TSX FPP 20 or TSX SCY 21600
module.

. etc.

It is possible to configure up to 32 events in a TSX 57-10 PLC and up to 64 eventsin a
TSX57-20 PLC; the association between a channel and an event number is made in the
channel configuration screen.

The appearance of a control event diverts the application program towards the
processing which is associated with the 1/0 channel or with the reception of a telegram,
which caused the event :

External event @ ) Event-t(rIL:g\g_?ir)ed task

Internal processing

All the inputs associated with the channel which caused Implicit reading -
the event are read automatically. (*) - of inputs associated with the

channel, origin of the event,
» of inputs used in the task

program
The processing time must be as short as possible. | Event processing |
All the outputs used in the EVTi task are updated. Implicit updating of

outputs used in
the EVTi task

Notes :
The EVTi task I/O are also exchanged in the MAST or FAST task (in each period or scan), which
can cause inconsistencies linked to the input chronology (loss of edge, for example).

(*) Inthe case of telegrams, data reading is performed by the RCV_TLG function (see PL7 Junior
programming manual, communication, part L)
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Enabling and inhibiting event-triggered tasks

Event-triggered tasks can be globally enabled or inhibited by the application program,
via system bit %S38. If one or more events take place while the event-triggered tasks
are inhibited, the associated processing is lost.

Masking and unmasking control events

Two PL7 language instructions, available to the application program, allow both global
masking and unmasking of control events. If one or more events take place during
masking, they are memorized by the system and the associated processing in the event-
triggered tasks will only be performed after unmasking; the order of appearance is
maintained.

The masking of event-triggered tasks must be short so that :

« there is not too long a delay in taking account of events,

< events are not lost (memorization capacity overrun).

Priority of control events

In a TSX 57 PLC, there are 2 levels of priority for control events : event 0 (EVTO) has
higher priority than the other events (EVT1 to EVT31 or EVT63 depending on the
processor).

When an event occurs, if an event-triggered task of the same or higher priority level is
being executed, it is memorized in a stack and the processing associated with this new
event will only be performed after the processing in progress. If the stack overflows,
events will be lost; an error is indicated by system bit %S39 being set to 1.

Maximum number of channels used in event-triggered tasks
The number of channels associated with the total number of control eventsis limited (see
table below).

Type of channel Processor Processor
TSX P57-10 (32 EVT) TSX P57-20 (64 EVT)
Maximum number of discrete I/O channels 32 128
Maximum number of analog channels 8 16
Max. no. of app.-specific module channels 4 16
Notes

* 1/0 exchanges of the EVTi task are performed by channel (for some analog and
application-specific modules) or by group of channels (for discrete modules and
some analog modules). For this reason, if the processing modifies, for example,
outputs 2 and 3 of a discrete module, it is the image (PLC memory) of outputs O
to 7 which will be transferred to the module.

« any exchange of an input/outputin an event-triggered task can cause loss of rising
edge information, concerning processing performed on this channel (or group of
channels), in the task where it has been declared : MAST or FAST.
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7.5 User memory structure

TSX 57 PLC memory consists of an internal RAM memory designed to take the
application program, with a capacity of :

» 32 Kwords for a TSX 57-10 PLC,

» 48 Kwords for a TSX 57-20 PLC.

Furthermore, this internal RAM memory can be extended with a PCMCIA memory card

with a capacity of :

» 32 Kwords or 64 Kwords, RAM or FLASH EPROM type for a TSX 57-10 PLC.

» 32 Kwords, 64 Kwords or 128 Kwords, RAM or FLASH EPROM type for a TSX 57-20
PLC.

7.5-1 Application memory

The application memory can be divided into memory zones, physically shared between
the RAM internal memory and the PCMCIA memory card (if the TSX 57 is equipped with
a memory card):

« the application data zone is always in internal RAM,

« the application program zone (application descriptors and executable task code) is in
internal RAM or in the PCMCIA memory card

 the constants, initial values and configuration zone is in internal RAM or in the
PCMCIA card,

With respect to these different zones, 2 types of application memory organization are
possible depending onwhether or notthe PLC is equipped witha PCMCIA memory card.

TSX 57-10 or TSX 57-20 TSX 57-10 or TSX 57-20
(without PCMCIA card) (with PCMCIA card)
Data Data
Internal Internal
RAM Program RAM
Constants
Program
PCMCIA
card
Data - application data, Lo
Program : descriptors and executable task code,

Constants :constant words, initial values and configuration.
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Application in Internal RAM
So that the application is loaded entirely in the protected internal RAM (*) of the PLC
(TSX 57-10 or TSX 57-20 without PCMCIA memory card), its size must be compatible
with that of the RAM memory :

» 32 Kwords (TSX 57-10), split for example into 7.5 Kwords of application data and 24.5
Kwords of program and constants,

» 48 Kwords (TSX 57-20), split for example into 10 Kwords of application data and 38
Kwords of program and constants.

(*) The internal RAM is protected by an optional battery of 3.6 V located on the power supply
module which has an autonomy of 1 year (see section 4.3 of this part).

Application in the PCMCIA card

In this case, the memory card contains the executable program, the constants, the
configuration etc; the internal RAM is reserved exclusively for data.

Inthe creation and debugging phases of the program, it is necessary to use a protected RAM
type PCMCIA card. Once the program is operational, it will be able to be executed in this
same memory card or transferred to a FEPROM type PCMCIA card, to ensure protection in
the event of failure of the RAM type memory card battery.

Note

When an application has been configured for execution in the internal RAM memory
ofa TSX 57 PLC (ho PCMCIA memory card defined in the processor configuration
screen), the presence of this card must first be declared (in the processor
configuration screen) before transferring this application to a PLC equipped with a
PCMCIA memory card.

Application protection

Whatever the structure of the PLC memory : whether the application is situated in the
internal RAM or in the PCMCIA card, the application can be protected in order to inhibit
access under PL7 Junior (program reading and debugging) when the terminal is online.
To "remove" the protection of such an application, it must be transferred again, without
protection, from the terminal to the PLC. This operation requires the source program of
the application to have been previously loaded into the terminal.

A protected application in a PCMCIA card can be executed by another PLC, but never
duplicated.

In addition to the protection offered by PL7 Junior, PCMCIA cards have a lock which
inhibits any write access (program loading or modification).

Application backup

With TSX Premium PLCs, it is possible to back up the application (program and
constants) on a Backup memory card (reference TSX MFP BAK 032P). The internal
RAM memory can thus be reloaded with the contents of this Backup memory card.

Note : This Backup function is not available when the application is being executed on a RAM or
FLASH EPROM PCMCIA memory card.
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Loading an application "backup" from the PLC internal RAM memory.

This operation is used to transfer the application program from the PLC internal RAM
memory to a Backup PCMCIA memory card (reference TSX MFP BAK 032P). To do
this perform the following steps.

1 insert the Backup memory card into its slot with the write-protection tab WP in the
OFF position,

2 transfer the application from the PLC internal RAM to the Backup card (PLC/
Backup menu, RAM -> Backup option),

3 at the end of this operation, remove the Backup card and set the WP switch to ON
(protecting the backup).

/\ Ifthe application in the PLC is protected, inserting the Backup memory card

reinitializes the PLC internal RAM memory. In this case, the procedure for
loading the Backup memory card is as follows :

1 ensure that the application program to be saved is available in the terminal. If
it is not, transfer this program to the terminal,

2 insert the Backup memory card into its slot with the write-protection tab WP in the
OFF position,

3 transfer the application from the terminal to the PLC internal RAM (PLC/Backup
menu, Terminal -> PLC option),

4 transferthe application from the PLC internal RAM to the Backup card (PLC/Backup
menu, Terminal -> PLC option),

5 at the end of this operation, remove the Backup card and set the WP switch to ON
(protecting the backup).

Note :
These various transfers are executed from a terminal with PL7 Junior software (see "Operating
modes" manual TLX DM PL7J 12E - part C - section 3.9.

Retrieving an application "backup" from a preloaded memory card

This operation, wusing a preloaded memory card (reference
TSX MFP BAK 032P), enables the application program to be updated without using
a terminal.

The write-protection tab on this memory card must be in the ON position.

When this type of card is inserted in a TSX 57 PLC, its contents are automatically
transferred into the PLC internal RAM memory. At the end of the transfer, the PLC is
placed in forced STOP (whatever the configured RUN AUTO option).
Aslongasthe "backup” cardisinthe PLC, a power break / power return always causes
its start-up in forced STOP.

Removal of the card causes the PLC to cold start, in RUN or STOP according to the
RUN AUTO configuration.
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7.6 Operating modes of the PLC on start-up

7.6-1 Cold start

When one of the following operations takes place :

* loading an application,

« return of the power supply after a break with loss of context,

 pressing the RESET button on the processor,

* manipulating the handle of the PCMCIA memory card on the processor,

* initialization from PL7 Junior,

« forcing bit %S0 from a terminal,

the PLC performs a cold start which involves :

* resetting the I/O bits and internal bits to zero,

« initialization of the data zone and the function blocks from the configuration data,
« setting internal words to zero if no save was requested during configuration,
« canceling bit forcing and step blocking,

» sending the configuration parameters (1) to all the application-specific modules
(analog, counter, axis control, communication, etc) and to the PCMCIA communication
card.

Cold starting is performed in RUN (the PLC places itself in RUN automatically) or in
STOP (the PLC places itself in STOP), depending on the status of the "automatic start-
up in RUN" bit defined in the configuration or on the state of the RUN/STOP input. If an
application is loaded via the terminal port or a RESET is carried out (processor RESET
button) following a blocking fault, the cold start is forced to STOP.

For example, when a PCMCIA memory card containing an application with the
"automatic start-up in RUN" bit is plugged into a TSX 57-10/20 PLC, this automatically
performs a cold start in RUN.

Processing the cold start

A cold start is signaled by system bit %S0 being set to 1.

If the user wishes specific processing vis a vis the application when a cold start occurs,
at the start of the MAST task he should test the status of this system bit %S0 which
remains in state 1 during the first MAST task scan.

(1) If bit %S0 is forced to 1 from a programming terminal or during initialization from PL7 Junior,
this causes a cold start without reinitialization of the application-specific modules (analog,
counter, communication, etc).
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7.6-2 Warm restart

During a restart after a power failure, and if the application context has not changed, this

does not cause a cold start, but a warm restart which restarts execution of the program

from the line where the failure occurred, without updating the outputs at the end of the

restart cycle. At the end of this restart cycle, the system :

* initializes the message stacks,

» sends the configuration parameters to all the application-specific modules (analog,
counter, axis control, etc) and to the PCMCIA format communication module.

 deactivates the event-triggered and FAST tasks until the end of the first MAST task
scan,

» empties the event stacks,

* restarts execution of the MAST task.

Processing the warm restart

A warm restart is signaled by system bit %S1 being set to 1.

If the user wishes a specific processing vis a vis the application when a warm restart
occurs, at the start of the MAST task he should test the status of this system bit %S1
which remains at state 1 during the first MAST task scan.

7.6-3 Operation following power supply failure and return

» Power supply failure on one or more racks including the one holding the
processor (rack 0):
The system memorizes the application context and the time of the failure, then sets
all the outputs to state O for the racks concerned. Should the other racks remain
powered up, the corresponding outputs change to fallback mode (0 or 1 or maintain
state according to the choice defined at the time of configuration).

When the power supply returns, the saved context is compared to the current one,
which defines the type of start which will be executed :

- if the application context has changed (loss of system context or new application),
the PLC performs a cold start and initializes the application,

- if the application context is identical, the PLC performs a warm restart without
initializing the data.

» Power supply failure on a rack other than rack 0O:
All the channels on this rack are seen as faulty by the processor but the other racks
are not affected, and the values of the faulty inputs cease to be updated in the
application memory. In the case of a discrete input module they are set to 0, unless
they have been forced, in which case they keep their forced value.
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Ifthe duration of the failure is less than 10 ms for AC power supplies or 1 ms for DC power
supplies, it is not seen by the program which runs normally.

| Reading inputs

I

Program execution

Stop the processor
and save the
application context

|

I

| Updating outputs

|

TOP
> | Power return |
If %S0 =1, l
processing relating to
cold start. Comparison of the
1f%S1=1, saved context
processing relating to with the current context
warm restart identical different
> Warm restart Cold start
Power failure l l
detected
No > Configuration Configuration
BOT . self-tests self-tests
—] ! !
Setting bit Setting %S1to 1 Initialization of
%S0 or %S1to 0 the application

I

Setting %S0 to 1

!

—
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7.6-4 Operation after insertion/removal of a PCMCIA memory card

TSX 57-10/20 processors are equipped with a cover on the front panel which must be
removed in orderto inserta PCMCIA memory card. Removing the cover causesthe PLC
to stop without saving the application context. The module outputs change to fallback
mode.

Insertion of the memory card fitted with its handle causes the PLC to cold start. Similarly,
removing the memory card causes the PLC to stop without saving the application
context.

7.6-5 Operation after pressing the processor RESET button

The processor has a RESET button on the front panel which can be pressed in order to
trigger a cold start of the PLC in RUN or in STOP (1), on the application contained in the
memory card (or in the internal RAM).

RESET following a PLC blocking fault (see definition of a blocking fault, section 3.1
- part H)

When a blocking fault appears, the rack 0 alarm relay is deactivated (open contact) and
the module outputs change to the fallback position or their state is maintained, according
to the choice made at the time of configuration. Pressing the RESET button causes the
PLC to cold start, forced into STOP.

Other example
Pressing the RESET button causes the PLC to cold start, in RUN or in STOP (1), on the
application contained in the memory card (or in the internal RAM).

(1) Starting in RUN or in STOP is defined during configuration.

Note :
When the RESET button is used, and during the PLC cold start, the terminal links ceases to be
active.

7.6-6 Operation after pressing the power supply RESET button

The power supply module in each rack has a RESET button on the front panel, which
can be pressed to trigger an initialization sequence for the modules in the rack it is
supplying.

If this button is pressed on the power supply module in the rack containing the processor
(rack 0), it causes a warm start.
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7.6-7 PLCresponse to cold start

When the PLC starts after the power supply returns with loss of context, pressing the
processor RESET button or manipulating the handle, it responds differently depending

on the status of its memory :

PLC cold start

Y

PCMCIA card present

lNo

Valid application in
internal RAM

<

S

%\/

-

Valid application in the Yes
PCMCIA card ?

No

Cold start in RUN or in STOP (1) on
the application in RAM memory.

The application is not valid, and the
ERR indicator lamp flashes

Cold start in RUN or in STOP (1) on
the PCMCIA card application. If an
application in internal RAM is valid, it
is deleted.

The application is not valid, and the
ERR indicator lamp flashes. If an
application in internal RAM is valid, it
is not accessible but is not deleted.

(1) Starting in RUN or in STOP is defined during configuration
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7.7 Behavior on insertion/removal of a module when powered-up

All modules can be inserted when powered-up, with the exception of the processor
module and PCMCIA communication cards.

Insertion and removal of modules when powered-up means that a module can be
replaced without stopping the application.

The removal of a module activates system bits associated with the 1/0, and the faults
associated with the module and its channels. Inputs are no longer updated in the
application memory and are set to 0 in the case of a discrete input module, unless they
have been forced, inwhich case they keep their forced value while the module is missing.
The processor I/O indicator lamp comes on.

When the new module is inserted, the system tries to configure it with the configuration
of the module it is replacing.

If this configuration is successful (module with the same reference), the channels are
once again taken into account by the application, and the faults caused by the absence
of the module disappear. The processor I/O indicator lamp goes off.

If this reconfiguration fails (module with a different reference), the channels are nottaken
into account by the application, the system bits associated with the 1/0 and the faults
associated with the module and its channels remain active, and the processor /O
indicator lamp stays on.

7.8 Behavior of the I/O on downgraded operating mode

7.8-1 Safety value of discrete and analog outputs

e Situations :

- the PLC is not configured

- the PLCisin STOP mode without previously having beenin RUN mode (for example
after loading the application, or on a cold start in STOP mode),

- the PLC is in RUN mode but the task which manages the output module is in STOP
mode and has never been in RUN mode,

- power break on the rack where the output module is positioned,

- output module does not conform to the configuration.

* Behavior:
Outputs are set to the safety value : 0 for discrete and analog outputs.
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7.8-2 Discrete and analog outputs switching to fallback mode

Situations:

These occur as soon as the application ceases to function normally

- the PLC switches to STOP mode,

- the PLC switches to "error" (processor fault) or to "HALT or software fault"
(application blocking fault),

- the task which manages these outputs switches to STOP mode,

- insertion of a breakpoint in the task which manages these outputs,

- command to switch outputs to fallback mode by system bit %S9 or the debug screen,

- communication fault detected by the output module (output not updated by the
processor).

Behavior :

The output values are managed by the module depending on the fallback mode for

each channel or group of channels :

- fallback : the module physical outputs are forced to the fallback value configured (0
or 1). (The image memory is not modified),

- maintain state: the module physical outputs are maintained at their last value.

The default operating mode is fallback to 0.

7.8-3 1/O faults

Situations :

- channel fault,

- module fault,

- module missing or does not conform to the configuration,
- communication fault detected by the processor.

Behavior :

- faulty discrete input channel : the value in the application memory is set to 0, unless
it is forced, in which case it is maintained at the forced value,

- other types of faulty input : in the case of a communication fault, the value in the
application memory is not updated (the value is maintained),

- faulty output channel : the value of the output continues to be managed by the
application and is only sent to the module if the latter conforms to the configuration.

The fault is indicated by the system bits associated with the 1/0O and the fault
information associated with the module and its channels. The processor I/O indicator
lamp is lit.
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7.9 Loading the operating system (OS)

The TSX Premium PLC operating system can be updated by downloading via the

processor terminal port.
The operating system updating procedure is explained in the manual

TLX DM PL7 J12E - part E - section 8.
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8 Appendix

8.1 Fan modules

8.1-1 General presentation

The fan modules installed above the TSX
Premium PLC racks ensure forced air
convection in order to ensure that the
ambient temperature is evenly distributed
inside the unit and thus eliminate the
different hot spots which may exist.

Atemperature probe integrated into every fan module is used to inform the user that the
ambient temperature has reached its maximum value.

The use of fan modules is advised in the following cases :

« Ambient temperature in the range 25°C...60°C : this increases the lifetime of the
various TSX Premium PLC components (25% increase in MTBF).

« Ambient temperature in the range 60°C...70°C : since the ambient temperature is
limited to 60°C without ventilation, forced ventilation is used to decrease the temperature
inside the modules by 10°C, bringing the internal module temperature to the
equivalent of an ambient temperature of 60°C.

Three fan modules are
available for adaptation to
the main power supplies :
fan modules with 24 VDC,
110VAC or 220 VAC supply
voltage.

Depending on the rack

modularity (6, 8 or 12 TSX RKY 12/12E
positions), 1, 2 or 3 fan

modules must be installed

above each rack :

» racks with 12 positions
TSX RKY 12/ 12E :

3 fan modules,
TSX RKY 8/8E

» racks with 8 positions
TSX RKY 8/8E:
2 fan modules,

» racks with 6 positions
TSX RKY 6/6E :
1 fan module

TSX RKY 6/6E
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8.1-2 Physical presentation

1 Terminal block for
connecting :

-the module power
supply voltage,

- the power supply for the
temperature probe and
the associated indicator
lamp or preactuator.

Each terminal can

receive one 1.5 mm?wire

without a cable end or
two 1 mm? wires with
cable ends.

2 Terminal for grounding
the module.

3 Holes for fixing the module (M4 x 12 screws). When using these modules with TSX
Premium PLCs, the fan modules must be fixed on a 35 x 15 AM1-ED... type rail

4 Tilted shutters which enable the air to be directed to the front.

8.1-3 Catalog

Type of module

Characteristics
Power supply voltage

Temperature probe

No. of modules per rack

References

24 VDC 110 VAC 220 VAC

Yes (temperature detection = 80°C + 5°C), open on alarm

1 module on a rack with 6 positions (TSX RKY 6/6E)
2 modules on a rack with 8 positions (TSX RKY 8/8E)
3 modules on a rack with 12 positions (TSX RKY 12/12E)

TSX FAN D2 P TSX FAN A4 P TSX FAN A5 P
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8.1-4 Dimensions
« Single fan module (measurements in millimeters)
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Back view Right-hand view Front view
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8.1-5 Mounting

Fan modules associated with TSX Premium PLCs must
be mounted on 35 mm x 15 mm rails (type AM1-ED...) to
compensate for the thickness of the rack.

Note :
The fixing distances for TSX RKY « Racks are defined in part A1
- section 5.3

Support

35x15 rail

Fan module

Mounting positions for the fan modules depending on the type of rack

58.3 mm

88.9 mm
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(see general rules on positioning racks which are not fan-cooled, part Al - section 5.1).

8.1-6 Installation rules for racks with fan modules

X'I _EH‘ o >
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1 Equipment or unit.
2 Cable duct or clip.
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8.1-7 Connections

¢ Connecting the fan module power supply

TSX FAN D2 P

,,,,,,,,,,,,,,,

TSX FAN A4 P

,,,,,,,,,,,,,,,

TSXFAN A5 P

,,,,,,,,,,,,,,,

Note : when using several fan modules of the same type, use one common power supply for all the

fan modules.

« Connecting the temperature probe power supply
The temperature probe can be power supplied either in AC or DC and connected to an

indicator lamp, a PLC input, etc.

DC power supply

—
L Fu2 4
II | S— Y
24/48 VAC | ?‘e
)
T
|
o
1
T
s
ol
|

AC power

supply

Fu 2

=

~
110/220 VAC

Il

,,,,,,,,,,,,,,,

Note : when using several fan modules, the probe contacts will be placed in series.

@ =

3

(1) ==24/48Vor~ 110/220V

6 Fan module 1

8 Fan module 2

6 Fan module 3
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8.1-8 Characteristics
Type of module TSXFAND2P TSXFANA4P TSXFANA5P
Power supply voltage Nominal 24\VDC 110 VAC 220 VAC
Limit 20...27.6 VDC  90...120 VAC 180...260 VAC
Current drawn at nominal voltage 180 mA 180 mA 100 mA

Temperature probe Power supply voltage : —— 24 /48 VDC or ~. 110/ 220 VAC

Breaking capacity 1 Aat24 vDC/ 10 000 operations

(on resistive load) 1 A at 48 VDC /30 000 operations
1 Aat110 VAC /30 000 operations
0.5 A at 220 VAC 10 000 operations

Activation Temperature = 75 °C + 5°C

Status closed if temperature < 75°C + 5°C
open if temperature = 75°C £ 5°C
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8.2 Performance

8.2-1 MAST task scan time

Program IP = internal processing
processing
I.P. at I.P. atend
start of scan of scan
%l %Q
Scan time

Program processing time (Ttp)
MAST scan time = +
Internal processing time at start and end of scan (Tti)

« Definition of the program processing time Ttp

Application code execution time (Texca)
Ttp = +
Grafcet overhead time (ToG7)

- Application code execution time (Texca)

Texca = X of the time of each instruction executed by the application program on
each scan

The execution times for each instruction as well as the typical application used to
verify these are given in the manual TLX DR PL7 12E - part B - section 8.

By way of indication, the table below gives the execution time in milliseconds (ms),
for 1K instruction (1).

Type of processor TSX P 5710 TSX P 5720
Program execution Internal [Memory |Internal |Memory
Ram card Ram card

Application code 100% Boolean instructions 0.72ms |0.72ms [0.31ms |0.47 ms

execution time 65% Boolean instructions
2) + 1.39ms (1.39ms |0.78 ms |0.98 ms
(Texca) 35% numeric instructions

Note : not all application program instructions need to be executed on each PLC scan.
(1) 1K instruction = 1024 instructions
(2) with all instructions executed on each PLC scan

8/8




Appendix 8
- Grafcet overhead time (ToG7)
TGF
+
ToG7 = (TEA x number of steps active at the same time)
+

(TTP x number of transitions which are true at the same time).

Type of processor TSX P 5710 TSX P 5720
TGF 0.332 ms 0.291 ms
TEA 0.121 ms 0.106 ms
TTP 0.491 ms 0.431 ms

» Definition of the internal processing time at the start and end of the scan (Tti)

MAST task system overhead time (TosM)
+
Tt = max [System time for communication in reception (Tcomr);
management time at start of scan for implicit 1/O %l (Tge%l)]
+
max [System time for communication in transmission (Tcome);
management time at end of scan for implicit 1/0 %Q (Tgs%Q)]

- MAST task system overhead time (TosM)

Type of processor TSX P 5710 TSX P57 20
Cyclic execution time 2ms 14 ms
Periodic execution time 1.7ms 1.2ms
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- Management time of implicit /0 (%I and %Q) at the start and end of the scan
Tge%l = 60 ps + Zof IN times for each module (see below)
Tgs%Q = 60 ps + Zof OUT times for each module (see below)

Input (IN) and output (OUT) management times for each module :
Discrete 1/0, analog, counter, axis control and stepper control modules.

Type of module Management times
Input Output Total
(IN) (OUT) (IN + OUT)
8-channel discrete inputs 27 ps - 27 ps
16-channel discrete inputs 27 ps - 27 ps
(all modules except TSX DEY 16FK)
32-channel discrete inputs 48 s - 48 s
64-channel discrete inputs 96 ps - 96 s
Fast discrete inputs (8 channels used) 29 pus 16 ps 45 us
(TSX DEY 16FK module)
Fast discrete inputs (16 channels used) 37 ps 22 us 59 s
(TSX DEY 16FK module)
8-channel discrete outputs 26 us 15 us 41 ps
16-channel discrete outputs 33 s 20 ps 53 us
32-channel discrete outputs 47 ps 30 ps 77 ps
64-channel discrete outputs 94 us 60 ps 154 us
Analog inputs (per group of 4 channels) 84 us - 84 us
Analog outputs (4 channels) 59 us 59 us 118 us
Counter (TSX CTY ), per channel 55 ps 20 ps 75 ps
Stepper control (TSX CFY ), per channel 75 ps 20 ps 95 us
Axis control (TSX CAY .), per channel 85 us 22 us 107 us
Note :

The times given for discrete I/O modules assume that all the module channels are assigned to

the same task.

Example : using a TSX DEY 32 D2 K module

- if the 32 channels are assigned to the same task, take the "32-channel discrete inputs" time.

- ifonly 16 channels are assigned to the same task, take the "16-channel discrete inputs" time,
not the "32-channel discrete inputs” time divided by 2.
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Appendix 8

- Communication system time

Communication (excluding telegram) is managed during the MAST task "Internal

Processing" phases :

- at the start of the scan for message reception (Tcomr)

- at the end of the scan for message transmission (Tcome)

The MAST task scan time is therefore affected by communication traffic. The

communication time per scan varies considerably depending on :

-the traffic generated by the processor : number of communication OFs which are
active simultaneously,

-the traffic generated by other devices in the direction of the processor or devices
for which the processor as master, acts as a router.

This time is only spent in scans where there is a new message to be managed.

Examples of communication system times :
- PL7 Junior software with terminal connected and animation table open

Type of processor TSX P 5710 TSX P 5720
Average scan time 2.5ms 1.8 ms
Maximum scan time 3.4ms 2.4 ms

- 1 SEND_RQ OF (mirror request, 100 characters)

Instruction execution time : 2 ms (for a TSX P 57 20 processor) to be included in the
application code execution time for scans where the OF is actually executed.

Communication system time

Type of processor TSX P 5710 TSX P57 20
Time during transmission 14 ms 1ms
Time during reception 14 ms 1ms

All these times cannot occur in the same scan. Transmission occurs in the same scan
as execution of the instruction as long as the communication traffic is low but not in
the same scan as reception of the response.
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Example of calculating MAST task scan times in the following conditions :

For an application with the following characteristics :

« TSX P 57 20 processor,

« Task execution : cyclic,

« Program execution in PLC internal RAM,

* 10 K instructions, 65% Boolean + 35 % numeric,

* 1 communication OF of the SEND_REQ type,

» 128 discrete inputs distributed on : seven TSX DEY 16D2 modules + one TSX DEY
16FK module

« 80 discrete outputs, distributed on : five TSX DSY 16T2 modules,

« 32 analog inputs distributed on : two TSX AEY 1600 modules,

« 16 analog outputs distributed on : four TSX ASY 410 modules,

« 2 counter channels distributed on : one TSX CTY 2A module,

Application code execution time (Texca) :

» Without communication OF : 10x 0.78 =

« With 1 communication OF of the SEND_REQ type = (10x0.78) + 2 =

System overhead time (TosM) =

Management time for implicit I/O (%l and %Q) at the start and end of the scan :

Module Type of Number of Management time

reference module modules at start (IN) at end (OUT)
TSX DEY 16 D2 | 16-channel discrete inputs | 7 238 us -
TSX DEY 16 FK | 16-channel discrete inputs | 1 37 ps 22 ps

(fast inputs)

TSX DSY 16T2 | 16-channel discrete outputs| 5 165 ps 100 ps
TSX AEY 1600 | Analog inputs 2 (32 channels)| 672 ps -
TSX ASY 410 Analog outputs 4 (16 channels)| 236 us 236 us
TSXCTY 2A Counter 1 (2 channels) | 110 ps 40 ps
Total management time 1458 us 398 us

« Management time at
start of scan : Tge%l = 60us + 1458 us = 1518 ps= [1.52 ms

» Management time at end of scan : Tgs%Q = 60us + 398 ps = 458 us= |0.46 ms

Communication system time :

« Sending the request : Tcome
« Receiving the response : Tcomr =
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Appendix 8

Scan time without execution of the communication OF

TcyM  =Texca + TosM + Tge%l + Tgs%Q

=78ms+14ms+152ms+0.46 ms = 11.18 ms

Scan time with execution of the communication OF and transmission of therequest

TcyM  =Texca+ TosM + Tge%l + max [request transmission time (Tcome), Tgs%Q)]
=9.8ms+1.4ms+152ms+ max[1ms;0.46 ms] = | 138.72ms

Scan time with receipt of the response

TcyM = Texca + TosM + max [response receipt time (Tcomr), Tge%l] + Tgs%Q

=7.8ms + 1.4 ms+ max[1lms;152ms]+0.46 ms = | 11.18 ms
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8.2-2 FAST task scan time

Program processing time (Ttp)
FAST scan time = +
Internal processing time at start and end of scan (Tti

« Definition of the program processing time Ttp

Ttp = Execution time of application code with respect to the FAST task (Texca)

- Application code execution time (Texca) : see definition section 8.2-1

« Definition of the internal processing time at the start and end of the scan (Tti)

FAST task overhead system time (TsoF)
Ttl = +
Management time for implicit I/O (%l and %Q) at start and end of scan

- FAST task overhead system time (TosF)

Type of processor TSX P 5710 TSX P 5720

FAST task overhead system time 0.57 ms 0.5ms

- Management time of implicit I/O (%l and %Q) at start and end of the scan : see
section 8.2-1

8.2-3 Response time to an event

Time between arising or falling edge on an event-triggered input and the corresponding
edge on an output set by the event-triggered task program.
Example : program with 100 Boolean instructions and input module TSX DEY 16 FK

Type of processor TSX P 5710 TSX P57 20
Response  Minimum, typical, maximum Min. Typ. Max. Min. | Typ. Max.
time TSX DSY 08T22 output module |1.2ms | 1.3ms [2.8ms |1ms |1.1ms | 2.2ms

TSX DSY 32T2K output module |1.9ms |24 ms [42ms | 1.8 ms|2.2ms | 3.7 ms
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A2

1 Terminal port

1.1 Preface

Since the terminal port refers to the UNI-TELWAY master, UNI-TELWAY slave and
character string communication modes it will be necessary to consult the following
documentation for the installation (hardware and software) of these communication
modes.

« TSXDG UTWE : UNI-TELWAY communication Bus (User guide),

* TSXDR NET E : X-WAY communication (Reference manual),

* TLX DS COM PL7 13E : TSX Micro / Premium PLC communication (installation
manual)

1.2 Presentation

The terminal port on TSX Premium PLCs is an RS 485 non-isolated link consisting of
two 8-pin mini DIN connectors. These two connectors, which are functionally identical,
located on the processor and marked TER and AUX, enable physical and simultaneous
connection of two devices such as a programming/adjustment terminal and an operator
panel.

The TER connector is also
able to supply power to a
device which does nothave
its own supply (FTX 117,
RS 485/RS 232 converter
cable, TSX P ACC 01 iso-
lation box, etc).

The terminal port functions
in UNI-TELWAY master
mode by default. By
configuration, it is possible
to switch to UNI-TELWAY
slave character mode.

Note

The communication mode (UNI-TELWAY master, UNI-TELWAY slave or character
mode) is identical on the two connectors TER and AUX

The drawings presented in the following sections 1.2-1, 1.2-2, 1.2-3 and
1.2-4 are simplified schematics. Connections for the various elements on the
terminal port are presented in section 1.3.
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1.2-1 Communication with a programming or adjustment terminal

Configured as the UNI-TELWAY master (default function), the terminal port is used to
connect a programming and adjustment terminal.

ol

o

18

I\

BEen IQH 0
éﬂ\\ \

BEon IQH 0
F}H \

=

FTX 417/507 FTX 117 Adjust / 417 / 507
programming terminal adjustment terminal
‘Programming Adjustment / Diagnostics

1.2-2 Communication with an operator panel

Configured as the UNI-TELWAY master (default function), the terminal port enables an
operator panel to be connected.

The man-machine interface uses UNI-TE protocol to communicate with the local PLC
and other stations on the network.

In order to free the TER connector for possible connection of a programming or
adjustment terminal, the operator panel will be connected to the AUX connector.

TSX 57-ee master

o

[Qlom=E fe)
(i I
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1.2-3 UNI-TELWAY master/slave communication

The default communication mode of the terminal port is UNI-TELWAY master. It
principally enables the connection of a slave programming terminal and an operator

panel. TSX 57-es master

EEI\EEL =z

| —

0
|
@1’@“
o6

i

[QION \\?ﬁl Dl

Client

Client/Server

Slave

Client/Server

—

FTX 417/507 CCX 17

1.2-4 Character string communication

This mode is used when connecting a printer or a specialized man-machine interface
(monitor, panel mounted controller, etc) to a TSX Premium PLC.

TSX 57-e0 TSX 57-e0 TSX 57-e0

[0
(]

IO CH[[C
il
L

IO CH[[C
il
L

SO [CH [1©
il
(

]
[ | i
00
oo
N — |
Monitor Controller Printer
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1.3 Connections

The connector (marked TER) can be used to connect any device supporting the
UNI-TELWAY protocol, and in particular devices which do not have their own power
supply (FTX 117 programming terminal, RS 485/RS 232 converter cable, TSXP ACCO01
isolation box, etc).

The connector (marked AUX) can only be used to connect devices which have their own
power supply (operator panel, PLC, third-party equipment, etc).

The terminal port enables three operating modes :

* UNI-TELWAY master TSX 57-e
(default configuration), 1
* UNI-TELWAY slave,

» Character string.

O =
TER

OOH?};HO

Note

The operating mode defined during configuration (UNI-TELWAY master,
UNI-TELWAY slave, character mode) is identical for both connectors.

Depending on the operating mode selected during configuration, the terminal port can
be used to connect :

» a programming and adjustment terminal,

* a man-machine interface,

» another PLC,

» UNI-TELWAY devices (sensor / actuator, variable speed drive, etc),

* a printer or monitor (character string mode link).

e amodem.

The use of anisolation box, reference TSX P ACC 01, provides 2 connectors, enabling,
for example, a programming terminal and two slave devices to be connected
simultaneously. This boxis also necessaryto connectaTSX57-. PLC ona UNI-TELWAY
link when the distance between the devices is greater than 10 meters. Slave mode can
be forced by using this box, which is described in section 2.

Note

The TSX P ACC 01 box must be used to connect a TSX 57-ee slave PLC on a UNI-
TELWAY bus.
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1.3-1 Programming / adjustment terminal

Because itdoes nothave its own supply, the FTX 117 Adjust terminal must be connected
tothe TER connector of the processor of type TSX 57 type PLCs. Terminals with their own
supply, (FTX 417, FTX 507), can be connected to the AUX terminal port.

The programming terminal uses UNI-TE protocol for programming, adjusting or performing
diagnostics on the local PLC and all the station devices.

If the PLC is connected on a network architecture, network transparency enables the
programming terminal to reach all the devices on the network.

The references for the various connection cables are :

Connection examples

TSX 57-e TSX 57-e0 TSX 57-e

O gt :E O)| g :OE o —He
o 1= o =
O o o
0l O O

TSX P CU1030 T FTX CBF 020 T FTX CB 1020/050

(RS 485/RS 232) (RS485) (RS485)

FTX 417/507 FTX 117 Adjust

Programming/adjustment Programming/adjustment Adjustment

Note :
The TSX P CU1030 cable does not operate on the AUX terminal port
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1.3-2 Operator panel

The operator interface equipment uses UNI-TE protocol to communicate with the local
PLC and other stations on the network.
Inthe case of a TSX 57 PLC, the operator panel has its own power supply and must be
connected to the AUX terminal port in order to leave the TER port available for a terminal

which requires a power supply (FTX 117 Adjust for example).

Connection example

The references of the
connection cables between
the terminal port and a
CCX 17 operator panel are
shown opposite.

CCX 17)

T CCX CB10 002
(supplied with the

XBT-Z 968

< B8

000

283 D
0Y0
000
o HH

BEonl<rlm©

ol [«=p] UO) @

[ S —") s — )

CCX 17: operator panel

1.3-3 Programming / adjustment terminal and operator panel
The PLC terminal port can handle two devices in multidrop mode : the programming /
adjustment terminal and an operator panel.

TSX 57 .. PLCs have two connectors, and therefore each connector can accept one of
these devices. Because the FTX 117 adjustment terminal does not have its own supply,
it must be connected to the TER connector.

Connection example

T FTX CB 1020/1050

TSX 57-ee

=

o

FTX 117 Adjust
Adjustment terminal

Note:

Either connected device can be removed without disturbing the operation of the other.

[Ben H~ﬁ@| 0

et

XBT-Z 968

—

T CCX CB10 002
(supplied with the CCX 17)

CCX17:

operator
panel
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1.3-4 Modem on terminal port

The terminal port of TSX Micro PLCs version = V1.5 and of TSX Premium PLCs is
compatible with a modem connection in the following protocols : UNI-TELWAY Master,
UNI-TELWAY Slave and Character string.

The modem to be connected must have the following characteristics :

1- Support a 10 or 11 bits per character format if the terminal port is used in
UNI-TELWAY mode : 1 Start, 8 Data, 1 Stop, Odd, or No Parity,

2- operate without any data compression if the terminal port is used in UNI-TELWAY
mode,

3- be able to be configured with "DTR signal forced" on the RS 232 serial port (in cases
where the modem is used in response mode), since this signal is not connected by
the cable,

4- operate without flow control (no -RTS/CTS- hardware or -XON/XOFF- software) on
the RS 232 serial port, since the cable to be used on the terminal port side can only
carry TX, RX and GND signals.

5- operate without carrier control. Warning : this operating mode also uses RTS and
CTS control signals,

6- accept atelephone call entry while its characters arrive on the RS 232 serial port (in
cases where a modem/telephone network is used in response mode on a terminal
port configured as a UNI-TELWAY master).

Warning : itis strongly recommended to check with the modem supplier that the above
characteristics are available on the selected modem.

Connection diagram :

O«

i

[2IO| \@\H@
=)
EI=3

I TSXCTC 07/10 Modem
adaptor if necessary

TSX PCX 1130
ity .-

Example 1 : for a terminal port in UNI-TELWAY master mode connected to a modem/
telephone network in response mode, numbers 1 to 6 of the above characteristics are
required.

Example 2 : for a terminal port in character string mode connected to a modem via a
dedicated line, numbers 3 to 5 of the above characteristics are required.

1/7

A2




Configuration of the terminal port in UNI-TELWAY mode :

The waiting time is between 100 and 250 ms.

In master mode, the number of slaves configured must correspond to the real number
of slaves on the bus.

In slave mode, the number of addresses must correspond to those used..

The TSX Micro PLC terminal port is configured using PL7 Micro or PL7 Micro / Junior
software.

Example of configuration screen :

For further details refer to the TLX DS COM PL7 communication manual.

1/8



A2

Terminal port 1

1.3-5 UNI-TELWAY master
This is the default operating mode of the terminal port. It principally enables the
connection of a programming terminal and an operator panel.

Connection example

TSX 57-ee master

T FTX CBF 020 —
— 2
= IR TR
@ XBT-Z 968
=
Client (0
(1 | H
Client/Server
slave T CCX CB10 002
(supplied with the
CCX 17)

slave

Client/Server |:|

FTX 417

Important

The master can scan up to eight link addresses. Link addresses 1, 2 and 3 are
reserved for the programming terminal, the five other addresses can be used to
connect a man-machine interface, slave PLC, sensors/actuators or any other slave
device which supports the UNI-TE slave protocol. If a CCX 17 operator panel is
used, addresses 4 and 5 are reserved (addresses forced by using XBT-Z 968

cables).

This operating mode is operational immediately, and consequently, within the limits
of the default configuration, no other installation phase is necessary to connect a

device on this type of link.
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1.3-6 UNI-TELWAY slave

The terminal port UNI-TELWAY slave protocol enables, for example, a slave TSX 57 «
PLC to be integrated on a UNI-TELWAY bus managed by a TSX 57 . master PLC
(PCMCIA communication card or terminal port) or a model 40 TSX/PMX PLC.

For this connection to be possible, a TSX P ACC 01 connection box must be used. The

different ways of connecting this box are shown in section 2.

Connection example

TSX 57-ee Master

. e
o 1He ®
2 &
PCMCIA @
communication |f~ @ 5
card - T =
TSXSCP 114 [© H °
el L
TSX SCP CU 4030 cable
S1=0ON
S2=0ON
o0 UNI-TELWAY Bus
[TER AUX] [j
TSX P TSX TSX TSX
ACC 01 SCA 50 SCA 50 SCA 62
TSX CSC 015
o T TTTTTTTTTTTTT
] S
TTTTTTTTTTTTTTTTTITTTTTT T
TSX 57-e0 ATV 16 TSX 17-20
Slave Slave Slave

A slave PLC manages up to three consecutive link addresses :
* AdO (system address),

» Ad1 (client application address),

» Ad2 (listen application address).

Note:

S1=ON
S2=0ON

o O
TER AU.

TSX
ACC

p
01

il

TSX 37-10
Slave

When setting up TSX SCA 50 and TSX SCA 62 boxes, consult the TSX DG UTW manual :

UNI-TELWAY Bus Communication (User guide),
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1.3-7 UNI-TELWAY inter-PLC
The terminal port enables the connection of two PLCs, one of which is the master and

the other the slave.
A connection box TSX P ACC 01 is essential for this type of connection. The various
means of connecting this box are given in section 2.

TSX 57« Master TSX 5746 Slave

== iz =

] - ] [©

it i i
—l ik ER
CBF020 | [@l LM al_

T FTX CB1 020/050

TSXP o
ACC 01 EHmerawnx
S1=ON
FTX 417 slave S2=0ON
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1.3-8 UNI-TELWAY inter-device

The terminal port on TSX Premium PLCs provides a means of connection to a
UNI-TELWAY bus for communication with devices such as variable speed drives,
sensors/actuators or with other PLCs.

When connectinga TSX57..PLC (master or slave) to a UNI-TELWAY bus, itis essential
that a TSX P ACC 01 box is used. For more details, refer to section 2.

Connection example

FTX 417 slave TSX 57-es Master
H =
0
<
©
el
TFTX S1=0ON
CBF 020 | S2=ON
5 UNI-TELWAY Bus
[TER AUX O
TSXP TSX SCA 50 TSX SCA 62
ACC 01
o ag
oo [e1n]
% . HBaE888n
CCX 17 slave

ATV 16 slave

The connected devices communicate with the PLC using UNI-TE protocol.
The various devices can also communicate between themselves.

The programming terminal can access all devices directly to perform adjustment and
diagnostic functions.

Note:
When setting up TSX SCA 50 and TSX SCA 62 boxes, consult the TSX DG UTW manual :
UNI-TELWAY Bus Communication (User guide),
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1.3-9 TSX model 40 master PLC type

ATSX/PMX model 40 type PLC can also be configured as the UNI-TELWAY bus master

and can control the TSX 57 .. PLC slaves.

Connection example

FTX 417 slave

ave

TSX 107-40 master
[ [
T
B TP e
= |9 f ﬂ@jﬁj
0 L E H
b 0] 0
TFTX
CBF 020 |s1=0ON TSX CSB 015 S1=ON
S2=0ON S2=0ON
o UNI-TELWAY Bus o0
ITER AUX U TER AUX
TSXP ACCO1 TSX P ACCO01
TSX SCA62
TSX 57-ee slave TSX 57-ee sl
I ©
O @ @ (¢} O
[ 1 [
o) j o o)
i i i
[ = [
0 H ® 0
) L @)
Note:

When setting up TSX SCA 50 and TSX SCA 62 boxes, consult the TSX DG UTW manual :

UNI-TELWAY Bus Communication (User guide)
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1.3-10 Character string

When configured in character mode, the terminal port can be used to connect a device
such as a printer, monitor, or specialized panel (panel mounted controller for example,
etc).

Connection example

TSX 57-e0 TSX 57-e0 TSX 57-ee

@ O == [0 =S
RS 485/RS 232 converter RS 485/RS232 RS 485/RS232
cable : TSX P CD 1030 converter cable : converter cable :
TSX P CD 1030 TSX P CD 1030
)
oo 7
0D
= [——\
| — |
Monitor which does not Controller Printer

manage the RTS signal

Note :
The TSX PCD 1030 cable provides the RS485/RS232 conversion, and supplies "slave peripheral”
information to the printer. It does not operate on the AUX terminal port of the TSX 37-20 and the

connected device must manage the RTS signal.

Warning :

The TSX PCX 1030 and TSX PCX 1130 cables should only be connected to the PLC TER port to
supply the RS485 / RS 232 conversion electronics. To avoid conflicting signals, devices must not
be connected to the PLC AUX port.

To ensure all types of connection, cables are supplied with adaptors.

The TSX PCX 1030 cable is supplied with two adaptors / converters :

TSX CTC 07 : 9-pin male to 25-pin female,

TSX CTC 10 : 9-pin male to 25-pin male.

The TSX PCX 1130 cable is supplied with one adaptor / converter :

TSX CTC 09 : 9-pin male to 25-pin male.
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1.3-11 Terminal port connection summary table

The table below defines the cable linking the connectors of a TSX 57-. terminal port
to the peripheral equipment.

Connection cable

PLC terminal ports

Example of connected devices

TER AUX

T FTX CB 1020 X FTX 117

or

T FTX CB 1050 X TSX P ACC 01

T FTX CBF 020 X X FTX 507, FTX 417

TSX P CU 1030 X RS 232 programming and adjustment
terminals

TSX P CD 1030 X Graphics terminals, printers, managing the
RTS signal

XBT-Z 968 X X CCX 17, XBT

TSX P ACC 01 X UNI-TELWAY connection

TSX PCX 1030 X devices which do not manage the RTS signal,
type DTE <--> DTE : programming terminals,
RS 232 printers

TSX PCX 1130 X devices which do not manage the RTS signal,
type DTE <--> DCE : Modem

Thetwo TSXPCX 1030and TSXPCX 1130 cables ensure the conversion of the RS 485
signals to RS 232. They permit connection of the terminal port to RS 232 devices which
do not manage the RTS signal.
They are both fitted with a switch for setting the PLC to Master or slave mode. The switch
can be accessed internally by removing the metal cover containing the electronics. The
switch is managed as follows :

PL7 configuration PL7 configuration | PL7 configuration
UTW master UTW slave Character mode
Switch position M UTW master with UTW master with UTW master with
PL7 conf default conf default conf
Switch position E UTW slave with UTW slave with Character mode with
default conf PL7 conf PL7 conf

Switch setting :

Master mode M

Slave mode S

1/15
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Appendix

1.4-1 Characteristics

The terminal port characteristics are given in the table below :

UNI-TELWAY mode
master or slave

Character mode

Structure

Transmission

Physical interface

RS 485 non isolated.

RS 485 non isolated.

Protocol

Multidrop master/slave.

No protocol.

Bit rate

19200 bits/s by default
modifiable from 1200 to
19200 b/s

1 start bit, 8 data bits, even,
odd or no parity, 1 stop bit

9600 bits/s by default
modifiable from 1200
to 19200 bits/s. 7 or 8
data bits, even, odd or
no parity, with or
without echo.

Configuration

Number of devices

Maximum of eight (8 addresses
handled by the master).

In slave mode the addresses
4,5,6 are selected by default
In master mode, the reserved
addresses are :

1,2,3 for the programming
terminal, 4,5 if CCX 17
present, the others are
available.

One device (point
to point).

Length 10 m maximum. 10 m maximum.
Services UNI-TE Requests in point to point Character strings of

with confirmation of 128 bytes |120 bytes max.
maximum initiated by any The messages must
connected device. end with $0D
No broadcasting initiated by (carriage return)
the master.

Other functions Transparency of communicat-
ion with any device in a
network architecture via the
master.

Safety One control character on each [No error feedback.
frame, acknowledgment and
repetition possible.

Monitoring Bus status table, status of No flow control.
devices, error counters are
accessible by the slaves.

Note :

Use of a TSX P ACC 01 cable connector enables the RS485 link to be used in isolated
mode. See section 2.
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Terminal port 1

1.4-2 Terminal port pin connection
The terminal port has 8-pin mini-DIN lockable connectors marked TER and AUX.

The signals are given below :

TER AUX
1 D(B) 1 D(B)
2 D(A) 2 D(A)
3 not connected 3 not connected
4 |/DE 4 IDE
5 /DPT (1 = master) 5 /DPT (1 = master)
6 not connected 6 not connected
7 Ovolt 7 Ovolt
8 5volts 8 not connected
Note

The operation of the terminal port is dependent on two parameters:

« the state of the signal / DPT (0 or 1), fixed by the wiring accessory (lead,
TSX P ACC 01),

« the software configuration of the terminal port defined under PL7 Junior.

The table below defines the operating mode of the terminal port as a function of these
two parameters.

Signal /DPT value

Configuration
under PL7 Junior

UNI-TELWAY master

Terminal port in UTW
slave mode (by default)

Terminal port in UTW
master mode

UNI-TELWAY slave

Terminal port in UTW
slave mode

Terminal port in UTW
master mode (by default)

Character mode

Terminal port in character
mode

Terminal port in UTW
master mode (by default)

1/17
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2TSXPACC 01 box

2.1 Presentation

2.1-1 Functions

The TSX P ACC 01 box is a wiring accessory which connects to the TER connector on
the processor of TSX Premium PLCs via a rigid cable, equipped with a mini-DIN
connector at one end.

Itis used to :

» connect several devices to the TSX Premium PLC terminal port. For this purpose, it
has with two mini-DIN connectors, marked TER and AUX, which are functionally
identical to the TER and AUX connectors of TSX 57-.. PLCs,

« isolate UNI-TELWAY signals so that the TSX Premium terminal port link can be
extended to more than 10 meters to connect the PLC on a UNI-TELWAY bus,

« provide line termination when the box is connected to one end of the UNI-TELWAY
bus,

« determine the operating mode of the terminal port :
- UTW master,
- UTW slave or character mode.

Note :

The two terminal ports of the TSX P AC01 box, TER and AUX, are not isolated from each other nor
from the TER port of the PLC to which they are connected.

2.1-2 External appearance

The box is made of zamak, the same as for the UNI-TELWAY terminal or connection box
(TSX SCA50and TSXSCAG62).Itis designed to be mounted in a cabinet (see dimensions
section 2.2-1). Its protection index is IP 20.

Terminal ports

/Q Q\ Connection cable to TER port of

TSX 57-e¢ PLC (Length : 1 m)

TER AUX

gIH

=
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2.2 Hardware installation

2.2-1 Dimensions and fixing

The TSX P ACC 01 box is installed on an AM1 PA... pre-slotted plate or on an
AM1-DE/DP type DIN rail with an LA9 D09976 fixing plate.

/Or\ f \(')\ "

¢

Y

65

AM1-PA...

2Xx@D55

AM1 DE/EP

2.2-2 Internal view

0 ] -
1 |8 L

l:l]  —
O

O

®

)
@)
0]

o]

i

|

i

ills E

00000

S ¥ ¢ ¢1

1 2 3 45

S1 Selection of operating mode (master or slave),
S2 Line terminator,
JA and JB UNI-TELWAY bus connection terminals.
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TSXPACC 01 box 2

2.2-3 Connection to the UNI-TELWAY bus

The TSXP ACC 01 boxisconnectedtothe  Shielding
UNI-TELWAY bus via the JA and JB con-

nection terminals as shown opposite. Insulating sleeve
(essential)

- -

D2 O0OVL

D3 O0VL

White

Blue
D5 D(B)

2.2-4 Connection to TSX 57-.. PLCs

As the TSX P ACC 01 box has to be supplied, it must be connected by its integral cable
to the TER connector of the PLC processor.

The box can be connected or disconnected while the PLC is powered up.

TSX 57-ee
18
S
1
0 |0
&

@ [:
=

40 O;
I TER AUX
TSX P ACC 01

Note :
Only one TSX P ACCO01 box can be connected to a TSX 57-e¢ PLC.
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2.2-5 Configuration of switches

Line terminator configuration Operating mode configuration

End of line adaptation performed by switch ~ The choice of operating mode is

S2 as indicated below : determined via switch S1 as indicated
below :

Note : the operating mode selected only concerns
the connection cable for the TER connector of
the PLC processor

OFF
|
iy
. » O
# EI] H
S2 S M
Position for UNI-TELWAY
UNI-TELWAY line slave or
termination character mode
OFF
— "
7 » O
[
I I
M

UNI-TELWAY master

Other positions
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TSXPACC 01 box 2

2.3 Examples of topology

2.3-1 Connectable devices

The functions of the two TER and AUX connectors of the TSX P ACC 01 box are identical
to those of the TER and AUX connectors of the processor on TSX Premium PLCs :

« the TER connector on the box can be used to connect any device supporting
UNI-TELWAY protocol, and in particular devices which do not have their own power
supply (FTX 117 Adjust terminal, RS 485/RS 232 converter cable, etc),

 the AUX connector on the box can only be used to connect devices which have their
own supply (operator panel, PLCs, third-party equipment, etc).

Important

The TSX P ACC 01 box is supplied by the TER connector of the PLC to which it
is connected. The TER port on the box can therefore be used to connect
devices with their own power supply (CCX 17, etc) or without their own supply
(FTX 117 Adjust terminal, RS 485/RS 232 converter cable, etc).

Inthe eventthat the user wishes to connect the terminal port of a second PLC to one
of the connectors on the TSX P ACC 01 box, it is essential that the AUX connector
(on the box and the PLC) is used in order to avoid conflict between the two PLC
power supplies.

TSX 57-e master TSX 57-« Slave
— o —
e S e
; |
B LiE 5
1| E LH] | B
l
|

ITER AUX E

TSX P ACC 01
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2.3-2 Master mode

A TSX P ACC 01 box is connected to a master PLC on the UNI-TELWAY link as
shown in the example below.

Switches S1 and S2 must be set to OFF (master mode and other position).

FTX 417 slave

Address 1, 2, 3

AT

slave

|

Address 6

S1=0OFF
S2=0FF

T FTX CBF 020

TSX SCA 50

ATV 16

TER Al

TSX 57-ee master

ol

TSXP ACCO01

% XBT Z 968

T CCX CB10 002

CCX 17
~| slave

1000 m max

—

UNI-TELWAY Bus

Hon[<r[ ]

TSX SCA 62

TSX CSC 015

TSX 17-20 QO
slave

[T

Address 7/8
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TSXPACC 01 box 2

2.3-3 Slave mode

A TSX P ACC 01 box is connected to a slave PLC on the UNI-TELWAY link as shown

below.

In this example, switches S1 and S2 on both boxes must be set to ON (slave mode and

line termination boxes).

Important

by the box integral cable.

For a PLC to function in slave mode, it must be connected to a TSX P ACC 01 box

TSX 107-40 master

9 | FTX 117 Adjust —
[e! 1 ol o ==
h @ 5 : E:ED Dﬁ?og
=) o x CE| H el EIE
S 2 QAT
= -
o || 80 E | 0] 0
O
x|
N TSX CSB 015
. S1=ON
S2=0ON
o UNI-TELWAY Bus
TER AUX U
TSX P
ACCO01 TSX SCA 62
TSX 57-e slave
; [ij
XBT Z 968
T CCX CB10 002

000
000

o BB
00 D
S
0v0
00
= A8

CCX 17

TSX 57-e Slave

—

1000 m max

217
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2.3-4 Connection between two PLCs

Reminder

If the user wishes to connect the terminal port of a second PLC to one of the TSXP ACC
01 box ports, the AUX port must be used in order to avoid conflict between the power

supplies of the two PLCs.

by the box integral cable.

For a PLC to function in slave mode, it must be connected to a TSX P ACC 01 box

In the example below, the TSX P ACC 01 box must be connected to the UNI-TELWAY
slave PLC by the box integral cable. Switch S1 must be set to ON.

As the box is not situated on a UNI-TELWAY bus, the position of switch S2 is not

important.

TSX 57-ee master

TSX 57-ee Slave

?j’TX 117 Adjust

L=

TFTXCB
1020/1050

T FTX CB 1020/1050

S1=0ON
S2=not significant

ITER AUX

TSXP

ACCO1

BEonl 1P

ol |<<=p| U0 @

>

éT CCX CB10 002

—o B8

000
000

000
OEO
[e)ge]
000

0Q
o HH

7| cex 17
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TSXPACC 01 box 2

2.4 TSXP ACCO01 box connectors
The TSX P ACC 01 box has two parallel connectors, marked TER and AUX.

The signals are given below :

TER AUX
1 D(B) 1 D(B)
2 D(A) 2 D(A)
3 not connected 3 not connected
4 not connected 4 not connected
5 not connected 5 not connected
6 not connected 6 not connected
7 Ovolt 7 not connected
8 5volts 8 not connected
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1 Introduction

1.1 Description

1.1-1 General description

Inputs : these receive signals from sensors and perform the acquisition, adaptation,
electrical isolation and filtering functions and protect against interference signals.

Outputs : these store instructions given by the processorin order to control preactuators
via decoupling and amplifying circuits.

A wide range of discrete inputs and outputs meet requirements encountered on the
following levels :

« functional : AC or DC /O, positive or negative logic,

* connection via screw terminal blocks or HE 10 connectors,

e modularity : 8, 16, 32 or 64 channels/module.

odularity
Connection 64 1 or 64 Q 3210r32Q 161 8lor8Q

HE10 connectors

odularity
Connection 64 10r 640 321o0r320 16 1or 16 O 8lor80Q

Screw terminal blocks|
(Terminal blocks not
shown)

/i)

AAAAAAA

773
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1.1-2 Physical description

1/0 modules are standard format (1 slot), and are incorporated in a plastic case which
provides IP20 protection for all the electronics.

The internal screening elements are connected to the protected ground for the rack via
contacts located at the back of the modules (see part Al section 6.1-2).

Modules with connection via screw terminal block

1 Module display and diagnostic block.

2 Removable screw terminal block for direct connection
of the 1/O to sensors and preactuators.
Reference : TSX BLY 01.

3 Pivoting door providing accessto terminal block screws
and also acting as a reference label holder.

4 Rotating support containing the locating device.

Note : The terminal blocks are supplied separately.

Modules with connection via HE10 connectors
Each module is composed of the following elements :
1 Module display and diagnostic block.

2 HE10 connectors, protected by a cover. They enable
connection of the I/O to sensors and preactuators
either directly or via TELEFAST 2 connection sub-
bases.
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Introauction 1

1.2 Catalog
Module type Inputs with terminal block
Modularity 8 inputs 16 inputs
Voltage 24 VDC 48VDC 24VAC 48VAC  100..120 200..240
24 VDC VAC VAC
Isolation Isolated inputs
IEC 1131-2 Type 2 (1)
conformity
Logic Positive Positive
Negative
Proximity 2 and 3-wire proximity sensors (IEC 947-5-2)
sensor
compatibility 2-wire AC proximity sensors ( IEC 947-5-2)
Filtering Integrated 4 ms Integrated, 50 or 60 Hz supply
Connection Screw terminal block
References

TSXDEY § TSXDEY  TSXDEY  TSXDEY j TSXDEY f§ TSXDEY  TSX DEY
08D2 16D2 16D3 16A2 16A3 16A4 16A5

(1) For module TSX DEY 16A2, type 2 conformity only applies to the 24 VAC version
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Catalog (continued)

Module type Inputs with connectors

A

=

‘V
e

=4y,

V__]
=0

=

Modularity 16 fast inputs 32 inputs 64 inputs
Voltage 24 VDC

Isolation Isolated inputs

IEC 1131-2 Type 1

conformity

Logic Positive

Proximity sensor 2-wire proximity sensor see characteristics section 4
compatibility 3-wire proximity sensor

Filter (0.1.. 7.5 ms in steps of 0.5) fixed 4 ms fixed 4 ms
Programmable filter Yes

Latching Yes

Event Yes

Connection HE 10 connectors

References TSX DEY TSX DEY TSX DEY
16FK 32D2K 64D2K
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Introauction 1

Catalog (continued)

Module type Transistor outputs with terminal block

Modularity 8 outputs 16 outputs
Voltage 24 VDC 48 VDC 24 VDC 48 VDC
Isolation Isolated outputs
Current 05A 2A 1A 05A 0.25A
IEC 1131-2 Yes
conformity
Automatic Outputs protected against short-circuits and overloads with automatic
protection or controlled reactivation with a rapid electromagnet demagnetization circuit
Fallback Configurable output fallback. Continuous monitoring of output control

and outputs set to 0 if an internal fault is detected
Logic Positive
Response time 1ms 0.2 ms 0.3 ms 1ms 1ms
Connection Screw terminal block

References TSX DSY TSX DSY TSX DSY TSX DSY TSX DSY
08T2 08 08731 16T2 16T3
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Catalog (continued)

Module type Relay outputs with terminal block

Modularity 8 outputs 16 outputs

Voltage 12..24 VDC or 24..130 VDC 24..48 VDC or 12..24 VDC or
24..240 VAC 24..240 VAC 24..240 VAC

Isolation Isolated outputs between contact and ground

Current 3A 5A 3A

IEC 1131-2 Yes

conformity

Protection No protection Protection by interchangeable fuses No protection

Outputs set to 0 on detection of a fault,
reactivated after fuse replacement

Fallback Configurable output fallback.

Unlocking Automatic output cut-off facility when the terminal block is unlocked
terminal block

Logic Positive/negative

Connection Screw terminal block

References TSX DSY TSX DSY TSX DSY TSX DSY
08R5 08R4D 08R5A 16R5
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Catalog (continued)

Module type Triac outputs with terminal block

Modularity 8 outputs 16 outputs

Voltage 48..240 VAC 24..120 VAC

Isolation Isolated outputs

Current 2A 1A

IEC 1131-2 Yes

conformity

Protection Protection by interchangeable fuses Outputs not protected against short-

circuits or overloads. Anti-flame
protection by non-interchangeable fuses.

Fallback Configurable output fallback

Unlocking Automatic output cut-off facility when the terminal block is unlocked
terminal block

Connection Screw terminal

References TSX DSY TSX DSY
08S5 16S4
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Catalog (continued)

Module type Solid state outputs with connectors

Modularity 32 outputs 64 outputs

Voltage 24 VDC

Isolation Isolated outputs

Current 01A

IEC 1131-2 Yes

conformity

Protection Outputs protected against short-circuits and overload with automatic or controlled
reactivation

Fallback Configurable output fallback. Continuous monitoring of output control
and outputs set to 0 if an internal fault is detected

Logic Positive

Connection HE 10 connectors

References TSX DSY TSX DSY
32T2K 64T2K
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Introauction 1

1.3 Installing, inserting and removing modules

1.3-1 Installation
All TSX Premium discrete I/O modules are standard format.

They are supplied by the backplane bus and include a display on the front panel (see
section 3.5).

The modules can be placed in either a standard rack or an extendable rack. They can
be moved safely without switching off the power supply to the rack.

Standard rack Extendable rack

©
© 8 @ ©
i [ e e O -
% e
= = =
© ° ©)
al_ al _

!

Connector modules ———

Terminal block modules

1.3-2 Inserting/removing modules

Discrete 1/0 modules should be inserted in the rack as follows :

« Position the two pins at the bottom of the card in the corresponding slots in the rack.

« Tilt the module upwards and plug in the backplane connector.

« Tighten the fixing screw at the top of the module (See part Al, section 5.4 Inserting
modules).

Warning

‘ If this screw is not tightened, the module will not stay in position in the rack.

/N Reminder :
Modules must be inserted and removed with the sensor and preactuator supply off and
the terminal block disconnected.
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1.4 Labelling

1.4-1 Modules with screw terminal block
The module has three-fold labelling :

1 on the display block,
the module reference,

2 under the display block,
the module characteristics

3 on the terminal block,

a removable label, to be placed inside

the door, printed on both sides with the

following information :

external view (door closed) :

* module reference,

« type of channels,

» aboxforwritinginthe module position
number (address),

« description of each channel (symbol),

internal view (door open) :

«1/0 wiring diagram with channel
numbers and connection terminal
numbers.

TSX DEY 16D2 1

161 24 VDC 2
IEC type 2

Viewwith door closed

TSX DEY 16D2
16 Current Sinking
Inputs

24VDC IEC type 2

Note :

Viewwithdooropen

The terminal block labels are supplied with the module.

fitih

i

=
]
= =
;p =
SR |e

o
=

B
5]
=

=
)
=
I

H
[55]
=
(]

=y
lo
l<
5]
S

9

+24 VDC

N
o
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Introauction 1

1.4-2 Module with HE10 connectors
The module labelling is laser-engraved :

1 Marking on the display block shows :
« the module reference,

2 Marking of module characteristics

3 Marking (A) of addresses of corresponding channels :
* module channels 0 to 15,

4 Marking (B) of addresses of corresponding channels :
* module channels 16 to 31,

5 Marking (C) of addresses of corresponding channels :
* module channels 32 to 47,

6 Marking (D) of addresses of corresponding channels :
* module channels 48 to 63,

1- |[TSXDEY 64D2K

q
641 24VDC 2 ‘
IEC Type 1 | ‘ ‘
5 / ‘E 3
4
6
{
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1.5 Channel addressing

Channel addressing is geographical ; in other words it depends on :
« the rack address (0 to 7),

« the physical position of the module in the rack :
- 00 to 04 for a rack with 6 slots,
- 00 to 06 for a rack with 8 slots,
- 00 to 10 for a rack with 12 slots.

The syntax for a discrete 1/0 address is as follows :

% lorQ Address Module channel
Rack position number
Symbol | = Input Oto7 00to 10 Point 0to 63
Q = Output
Example :

%1102.5 indicates : input bit 5 of the module in position 2 of rack 1.

For more information see part Al section 7.1 in this document, and part G - section 4.2 -
Discrete I/O of manual TLX DS 57 PL7 12E (PL7 Junior, TSX Premium Application-
specific functions)
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2 Discrete I/O functions

2-1 General functions

2.1-1 Constant current inputs

24 and 48 VDC inputs are "constant current” type. Although the input voltage may be

higher than 11 V (for 24 VDC inputs) or 20 V (for 48 VDC inputs), the input current is

constant.

This characteristic has the following advantages :

* it ensures minimum current when energized on conforming to the IEC standard,

« itlimits the current used when the input voltage increases, thus avoiding unnecessary
temperature rise in the module,

« itreduces the current used on the power supply sensor, whether provided by the PLC
power supply or a process supply.

2.1-2 Protecting DC transistor outputs

All transistor outputs (except those which are specifically marked "Unprotected"), have
a protection device which detects the appearance of an overload or short-circuit when
an output is active. Any such fault deactivates the output (tripping) and the fault is
signalled on the front panel display. The LED for the faulty channel flashes, and the I/O
fault LED lights up.

The faultis also indicated to the system. Language interface objects and debug screens
are used to display the fault.

To use an output after tripping, it must be reactivated (see section 2.1-3).

2.1-3 Reactivating outputs

When an output s tripped following a fault, it can be reactivated so that it is active again.
Reactivation may be either automatic or controlled, depending on the option selected
during configuration. This applies to modules with DC transistor outputs and to
modules with relay and triac outputs protected by interchangeable fuses. (See
software installation document TLX DS 57 PL7 12E section 2.5)

« If the automatic option has been selected, reactivation is executed by the module.
There is a delay of about 10 seconds, and if the fault persists, the reactivation is
repeated every 10 seconds until the fault disappears.

« If the controlled option has been selected, reactivation is executed after a command
from the application program or from the terminal, via the debug screen. The minimum
time between two reactivations is 10 seconds, and the module incorporates a delay
to prevent repeated reactivations occurring very close together.

Reactivation affects one group of 8 channels at a time, but has no effect on channels
which are not active nor faulty.
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2.1-4 Output fallback state

All TSX Premium discrete module outputs can be placed in a state determined by the
user when there is an fault on the PLC bus (base rack or extension rack), or if the
processor stops. This state, known as the fallback position, is selected during configuration.

Several options are available :

 Fallback strategy configured per group of 8 channels with :
- either channel states maintained (last state given by the module),
- or switch to fallback position.

 Fallbackvalue : if switching to fallback position is requested, all 8 channels in the same
group will take the fallback value (0 or 1) set during configuration. The fallback value
is determined channel by channel.

2.1-5 Sharing the /O

Each module is split functionally into groups of 8 channels. Each group of channels can
be assigned to a specific application task. This is most useful for modules with a large
number of channels (eg TSX DEY 64D2K) where, for example, 48 channels could be
assigned to the Master task (Mast), 8 channels to a Fast task and 8 channels would not
be used for any task.

This property can be accessed in the PL7 Junior programming workshop configuration.
Note :

Inputs belonging to a single group (of channels) can easily be used by different tasks. When sharing
the output channels of the same group, it is wise to take a certain number of precautions.

The channels of a single group have consecutive numbers, the first channel of each
group always being a multiple of 8, (eg channels0to 7,8t0 15, ... 24 to 31, ... 56 to 63).
Operating modes are common to channels in a group, and some functions are handled
in common for all the channels in a group.

Example :

« Fallback strategy.

» Reactivating outputs after tripping.
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2 Discrete l/O functions 2

2.2  Specific functions of the TSX DEY 16FK module

2.2-1 Programmable input filtering

The input filter time for the TSX DEY 16FK module can be modified in configuration
mode.

Input filtering is performed by :

« a fixed analog filter which provides maximum immunity for 0.1 ms to filter out line
interference,

« a digital filter which can be configured in increments of 0.5 ms. This filtering can be
modified in configuration mode via the terminal.

Configurable filter times (in ms)

0.1 1 2 3 4 5 6 7
0.5 15 2.5 35 4.5 5.5 6.5 7.5

The default filter time is 4 ms.

Note

» To avoid signals due to contact bounce when mechanical contacts are closed, it
is advisable to use filter times of more than 3ms.
« Inorderto comply with standard IEC1131-2, the filter time must be setto >3.5ms
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2.2-2 Latching inputs

Principle

Use the latch function to recognize particularly short pulses and those which are shorter
than the PLC scan time.

This function recognizes the pulse so that it may be processed in the master (MAST) or
fast (FAST) task during the next scan without interrupting the PLC scan.

The pulse is recognized when the input changes state. This may be either :

» change from state 0 - to state 1, 1
» change from state 1 - to state 0, L
Example of processing a latch on pulse 0 - 1

PLC PLC PLC PLC PLC
scann scan n+1 scan n+2 scan n+3 scan n+4

PLC scan I {P|O|I |P|O|[Il|P[O|I|P|O|I [P ]|O

Pulse
arrival

o - o -

Inputs latched

Reading and processing ‘ ;/; ; ; :l ‘ //; ; ;

Example of processing a latch on pulse 1 - 0

PLC PLC PLC PLC PLC
scan n scan n+1 scan n+2 scan n+3 scan n+4

PLC scan Ilplo|lI|P|Oo|l|P|lO|lI|P|O]|I]|P|O

Pulse
arrival

Inputs latched

Reading and processing Z Z Z Z /3 7/ Z ﬂ

Key
| = read inputs, P = process program, O = update outputs

or oOr
—

Note

The time which separates the arrival of two pulses on the same input must be
greater than or equal to the time of two PLC scans.
The minimum duration of the pulse should be greater than the filter time selected.
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2 Discrete I/O functions 2

2.2-3 Event management

Principle

The TSX DEY 16FK module can be used to configure up to 16 event-triggered inputs.
These inputs enable acceptance of events and ensure their immediate processing
(interrupt processing). Event-triggered processing priority is given to the number 0.
Event 0 is only associated with channel 0.

These inputs can be associated with event-triggered processing (Evti) and are defined
in configuration mode by :

e i=0to 31 for the TSX P5710 processor

e i=0to 63 for the TSX P5720 processor

Event-triggered processing is initiated on a rising edge (0 - 1) or falling edge (1 - 0) of
the associated input or simply on an edge : an EVT status (see Language interface)
enables it to be differentiated during processing.

When two edges are detected on a module simultaneously, the events are processed
in ascending order of channel number.

The principle of event-triggered processing is defined in part A, section 1.6-5 of the
reference manual.

The recursion time of the edges on each input or the pulse width on aninput programmed
as RE + FE must correspond to the following diagram :

RE
or
EE T recursion
RE
+ D— .
FE T width |

T recursion or T width > 0.25 ms + 0.25 X module event number
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2.3 Diagnostic functions

2.3-1 Module diagnostics
Dialog fault

Any communication fault, hindering normal operation of an output module or the fast
input module, is indicated on the front panel by the red "ERR" lamp (module) flashing,
and by the %@ module.ERR fault bit.

A communication fault can be caused by a hardware fault on the backplane bus, by a
processor fault or by a faulty extension cable.

Internal Module Fault

Any internal fault which the module is able to detect is indicated on the front panel by the
red "ERR" lamp coming on and the green "RUN" lamp going off.

Some instances of total module malfunction cannot be detected but are characterized
by all lamps going off (as with a power supply fault).

2.3-2 Process diagnostics
Monitoring sensor/preactuator voltage

Allinput modules and transistor output modules have a device for monitoring the sensor
and preactuator voltage.

When the sensor or preactuator voltage is below a certain threshold at which correct
module operation cannot be ensured, the red 1/O lamp lights up, and the "External
voltage" fault is also indicated in the language objects.

» For an input module, when the sensor voltage is correct, the state perceived by the
input is indeed that of the sensor, whatever type of sensor is being used (within the
recommended range).

» For an output module, when the preactuator voltage is correct, the state determined
for the preactuator is the state determined by the application. However, itis up to the
user to check that the preactuator supply voltage is within the range accepted
by the preactuators being used (bear in mind the residual output voltage).

This monitoring is unique to terminal block modules. On connector modules with 32 or
64 channels, there is one monitoring device per connector (or one for every 16
channels).

A sensor or actuator voltage fault causes all inputs and outputs affected by the fault to
switch to fault mode, that is all channels for a terminal block module, and the group(s)
of 16 channels, on a connector module of 32 or 64 channels.

Note :

Relay and triac output modules do not monitor preactuator voltage.
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2 Discrete I/O functions 2

Monitoring presence of the terminal block

All terminal block modules include a facility for monitoring that the terminal block is on
the module. If the terminal block is missing or if it is not properly attached to the module,
the "I/O" lamp flashes and a "Terminal block" fault is indicated in the language interface.
Connector modules do not have a facility for monitoring the presence of connectors.
The module power supply monitoring performs this function.

Monitoring Short-circuit and Overload

Transistor output modules include a load state monitoring facility. If there is a short-
circuit or an overload on one or more outputs, they trip. The faults are indicated on the
front panel by the lamps of the faulty channels flashing, and by the red "I/O" lamp lighting
up.

The faults are indicated in the language interface by the "Short-circuit fault " bit on each
channel and by the "Tripping" bit of channel groups per module.

The tripping of a channel is indicated by :

* 1/O indicator lamp ON (I/O fault),

« channel lamp flashing,

« channel fault bit being set to 1 (%Ix.i.ERR =1)
« a fault code in the module status word

Monitoring sensor voltage

All input modules include a facility for monitoring the sensor voltage for all module
channels. This facility monitors that the supply voltage for the sensors and the module
is at a sufficient level to ensure correct operation of the module input channels (see
section 4 for the various characteristics of each module).

If the sensor voltage is lower than or equal to a defined threshold, it is signalled by :

« 1/O indicator lamp ON (I/O fault),

« channel fault bit %Ix.i.ERR =1

« a fault code in the module status word and in the channel status word.
Note : The sensor supply should be protected by a fast blow fuse.

Monitoring preactuator voltage

All modules with 24/48 VDC transistor outputs include a facility for monitoring the
preactuator supply voltage for all module channels. This facility monitors that the supply
voltage for the preactuator and the module is at a sufficient level to ensure correct
operation of the module output channels.

This voltage should be greater than 18 V (24 VDC power supply), 36 V (48 VDC power
supply) for modules with DC transistor outputs. If the preactuator voltage is less than or
equal to this threshold, the outputs change to state 0 and the fault is indicated by :

* 1/O indicator lamp ON (I/O fault),
* channel fault bit %Ix.i.ERR =1
 a fault bit in the module status word and in the channel status word.
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2.4  Protection

2.4-1 Built-in protection for 24 VDC transistor output modules

Protection of each channel against short-circuits and overload
All channels incorporate a protection facility providing protection against this type of
fault.

Protection against polarity reversal
Modules have a device which causes the power supply to short-circuit, without
damaging the module, to protect against polarity reversal.

In order for this protection to function in optimum conditions, itis essential to place a fast-
blow fuse on the power supply upstream of the preactuators.

Note :

As a general rule it is advisable to fit one fuse for all the module output channels ;
see section 4.3 for a table of characteristics.

Protection against inductive overvoltages

Each output is individually protected against inductive overvoltages and is equipped
with a zener diode fast demagnetization circuit for electromagnets which enables a
reduction in the mechanical cycle time of certain fast machines.

2.4-2 Fuse protection

TSX DSY 08R5A/08R4D modules and
TSX DSY 08S5 output modules are
equippedwith interchangeable fuseswhich
can be accessed on the front panel of the
modules when the terminal block is
removed.

If there is a fault, the front panel displays
the module diagnostics.

The I/O indicator lamp is ON ; the channel
fault bit %Ix.i.ERR =1.

Interchangeable
fuses

oeeeeal

The fuses can be accessed
once the terminal block has
been removed.
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2 Discrete l/O functions 2

2.4-3 Protection of relay output contacts (TSX DSY 08R5/16R5)
These relay outputs do not include a contact protection facility to enable control of :

« electrically isolated inputs, with a low
energy level which require zero leakage
current,

e power circuits, by eliminating induced

overvoltages at source.

For this reason, it is imperative to

connectthefollowingtotheterminals

of the preactuator coils :

-an RCcircuit or an MOV (ZNO) peak
limiter, for use with AC supply,

- a flywheel diode for use with DC
supply.

Preactuator
~— ™ |
L1 1
R C
Relay contact L
y MOV
Module
Preactuator
Relay contact + _
R 1 |
L | 1
1A
IS

Note : A relay output, used on an AC load, must not then be used on a DC load and vice versa.
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3 General installation rules

3.1 Recommendations for use

Installation/removal of screw terminal blocks or HE10 connectors

Screw terminal blocks or HE10 connectors are installed or removed with the power
supply to the preactuators and sensors off.

Inserting and removing modules

The terminal block must be disconnected when modules are inserted and removed,
however, this can be done while the PLC is powered up.

Locking modules into their slot

In order to ensure that the contacts and electrical ground are securely connected, the
fixing lock on the modules should be pushed in as far as possible.

Choice of DC power supplies for sensors and preactuators

Regulated or rectified power supplies with filtering
When using external 24 VDC power supplies, it is advisable to use :
« either regulated power supplies,
« or non regulated power supplies with filtering of :
- 1000 pF/A for full wave single phase rectification and 500 uF/A for 3-phase
rectification,
- Maximum ripple (peak to peak) : 5%
- Maximum voltage variation - 20% to + 25% of the nominal voltage
(ripple included)
Note :
Unfiltered rectified power supplies must not be used.

Cadmium/nickel battery power supply

This type of power supply may be used for supplying sensors and preactuators as well
as the associated I/O. In normal operation, the latter tolerate a maximum voltage of
30 VDC.

When this type of battery is being charged, the battery voltage may reach 34 VDC for
a duration of 1 hour. For this reason, all I/O modules operating on 24 VDC tolerate a
voltage of 34 VDC, limited to 1 hour in 24 hours.

This type of operation has the following restrictions :

« the maximum current at 34 VDC tolerated by the outputs must never exceed the
current defined for a voltage of 30 VDC,
« aderating in temperature which limits to :

- 80% of the I/O at state 1 up to 30°C,
- 50% of the I/O at state 1 at 60°C.
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3.2 General wiring rules and recommendations

Discrete I/O contain protection circuits ensuring excellentimmunity to industrial conditions.
However, certain rules must be observed :

External power supplies for sensors and preactuators
These power supplies must be protected against short-circuits and overloads by fast
blow fuses.

Attention

If the 24 VDC installation does not conform to VLSF standards (very low safety
voltage), the OV of the 24 VDC power supplies must be connected to the mechanical
ground, this being taken to ground as near to the power supply unit as possible. This
is necessary for the safety of personnel in the event of one of the AC supply phases
coming into contact with the 24 VDC.

Note :

If an 1/0 module with a screw terminal block or HE10 connector is present in the PLC, the sensor
or preactuator voltage must be connected to it, otherwise an "external power supply" fault will be
displayed with the 1/O LED on.

For connector modules, the sensor/preactuator power supply must be connected to
each connector, except if the corresponding channels are not used and have not been
assigned to any task (see part G, section 2 "Discrete I/Q", in the PL7 Junior User's
Manual).

Inputs

» Usage recommendations for the fast input module (TSX DEY 16 FK)

- when using 24 VDC inputs, it is advisable to set the filter time for the required
function.

- if the filter time is reduced to less than 3 ms, use of sensors with mechanical contact
outputs is not recommended in order to avoid the effect of contact bounce when the
contact is closed

-in order to achieve optimal operation, the use of DC inputs and sensors is
recommended as AC inputs have a much longer response time.

» 24 VVDC inputs and line coupling with AC supply
Close coupling between cables carrying AC and cables carrying DC input signals may
interfere with operation.

(see simplified schematic on the next page)
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General installation rules 3

24 VDC inputs and line coupling with an AC supply (continued)

Simplified schematic — power
supply
- 'f' Module
/ / \\ | ® +24 VDC
©  Input %l.
— —l— C —l— ‘ \—O -0VvDC
; | A\
Output %Q
\ \/ M
L N | The ~ power supply has the
to ~~ power | neutral connected directly or
HN supply indirectly to ground

When the contact at the input is open, AC crossing the parasitic capacitance of the
cable may generate a current in the input which may cause it to change to state 1.

Line capacitance not to be exceeded.

The following values are given for coupling with a 240 VAC/50 Hz line.
For coupling with a different voltage, apply the following formula :

Permissible capacitance = Capacitance at 240 VAC x 240

line voltage
Modules Max. permissible coupling capacitance with 240 VAC/50 Hz line
TSX DEY 32/64D2K 25nF
TSX DEY 16D2 45 nF
TSX DEY 16FK 10 nF 30 nF 60 nF
Filtering 0.1 ms 3.5ms 7.5ms

Note :
By way of an example, a standard 1 meter cable has a coupling capacitance of 100 to 150 pF.
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e 24 to 240 VAC inputs and line coupling

In this case, when the line controlling the input is open, current circulates due to the
capacitance of the cable coupling.

Simplified schematic

Module

e
N

T, L
T°T

Input %l.
L T
L1

H

<]
~N
NI
1=l
r'ed

Line capacitance not to be exceeded :

Module Maximum coupling capacitance
TSX DEY 16A2 50 nF
TSX DEY 16A3 60 nF
TSX DEY 16A4 70 nF
TSX DEY 16A5 85 nF

Outputs

« for high currents, it is advisable to segment the terminal connections by protecting

each one with a fast blow fuse,
use wire of sufficient cross-section to avoid voltage drops and temperature rises.

Cable routing

inside and outside the equipment,

Inorder to limitthe AC coupling, power circuit cables (power supply, power contactors,
etc) must be separated from the input cables (sensors) and the output cables
(preactuators).

outside the equipment,
I/O cables must be placed in a sheath separate to that used for power cables and

placed in separate metal ducting, itself connected to ground. These cables must be
separated by a minimum distance of 100 mm.
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General installation rules 3

3.3 Compatibility of sensors =» inputs and preactuators =» outputs

3.3-1 Compatibility of sensors with inputs
Compatibility between 3-wire sensors and 24 and 48 VDC inputs

« 3-wire sensors and positive logic inputs (sink) IEC 1131-2 type 1 and type 2,
All inductive or capacitive proximity T TTTTTTTTTTR
sensors, 3-wire PNP type photoelectric
detectors, operating at 24 and 48 VDC,

+
are compatible with all positive logic S |:<H>p_|Np Input 1 %l.
inputs. ensor

Module

Compatibility between 2-wire sensors and 24 VDC inputs

« 2-wire sensors and positive logic inputs (sink) IEC 1131-2 type 1.
All proximity sensors or other 2-wire
sensors, operating at 24 VDC and hav-
. e . +
ing the characteristics listed below, are
compatible with all 24 VDC positive logic ~ Sensor m

. Input  19%0].
type 1 inputs.
Residual voltage at closed state: <7 V
Minimum switching current : < 2.5 mA
Residual current at open state : < 1.4 mA. —

B e L e e e

Module
« 2-wire sensors and positive logic inputs (sink) IEC 1131 type 2.
All 2-wire proximity sensors, operating
at 24 and 48 VDC and conforming to
CENELEC standards, are compatble
with all 24 and 48 VDC positive logic + +
type 2 inputs.
Sensor m
Input  {04p].
Module
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Compatibility between 2-wire sensors and 110/120 VAC inputs
All 2-wire AC proximity sensors conforming to IEC 947-5-2 standards and other
110/120 VAC contacts, are compatible with all 110/120 VAC IEC inputs 1131-2 type 2.

Summary table

Type of input

Type of proximity sensor

24 VDC
Type 1
positive
logic

24 VDC
Type 2
positive
logic

24 VAC
Type 2

48 VAC
Type 2

115 VAC
Type 2

200/240
VAC
Type 2

All 3-wire prox. sensor (DC), PNP

48 VDC

All 3-wire prox. sensor (DC), NPN

48 VDC

Telemecanique or other 2-wire
proximity sensors DC with the
following characteristics:

Residual voltage at closed state <7V
Minimum switching current <2.5 mA
Resid. current at open state <1.4 mA

2-wire proximity sensor (AC/DC)

48 VDC

(@)

2-wire proximity sensor (AC)

(@)

Key

DC . operates at — voltage

AC . operates at~. voltage
AC/DC : operates at ~. or — voltage
48 VDC : compatibility

(1) :

. see operation in negative logic

Compatibility
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General installation rules 3

3.3-2 Compatibility of preactuators with outputs

Compatibility between DC preactuators and outputs

« Respect the maximum current and output switching frequency specified in the
characteristics tables.

« Inthe case of low consumption preactuators, the output leakage current at rest state
must be taken into account such that :
I nominal = 50 x | leakage,
I nominal = current drawn by the preactuator,
| leakage = leakage current in the output at rest state.

Compatibility between tungsten filament lamps and transistor outputs (constant

current)

« For outputs with protection against short-circuits, respect the maximum power of the
tungsten filament lamps specified in the characteristics tables otherwise, there is the
risk of tripping the outputs due to the lamp pull-in current at the moment of illumination.

Compatibility between AC preactuators and relay outputs

« Preactuators with inductive AC have a pull-in current which may exceed the holding
current by ten times during a maximum time of 2/F seconds (F= AC frequency). For
this reason, the relay outputs are designed to withstand this duty cycle (AC14 and
AC15). The characteristics table for relay outputs specifies the maximum permitted
holding power (in VA) as a function of the number of operations.

Reminder of thermal current definition

The current which may continuously flow through a closed relay, with an acceptable rise

in temperature. Under no circumstances should this current be switched by the

relay.

Compatibility between filament lamp and triac outputs
« respect the maximum power equal to U x | max.

Compatibility between AC preactuators and triac outputs
 respect the maximum specified current,
« In the case of low consumption preactuators, the output leakage current at rest state
must be taken into account such that :
0,1 x I nominal = 5 x | leakage,
I nominal = current drawn by the preactuator,
| leakage = leakage current in the output at rest state.
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3.3-3 Using negative logic (24 VDC)
Negative logic (Source inputs / Sink outputs) can be used with the following modules :

« for the inputs :
- TSX DEY16A2 (this module intended for use with AC, can also be used with DC :
positive or negative logic).

Warning :

The filter time for the inputs of module TSX DEY 16A2 is between 10 and 20 ms.

« for the outputs :
- relay outputs modules : TSX DSY 16R5 or TSX DSY 08R4D.

Wiring diagram :
Input module : TSX DEY 16A2

2-wire proximity sensor

]

proximity sensor

1

N

]

=

@6 O 6 ® @ © ©

TETTTITILTILLITLT

=

+24 VDC

E0I®I®|0|0| 006

N
oVv 24VAC

®
T

(€0

(1) : label identification for AC wiring (most common type of module operation).

Comment:

Itis not advisable to use negative logic when the OV sensor is connected to ground.
This is because if one of the wires were to be accidentally disconnected and come
into contact with the mechanical ground, the input might be set to state 1. This would
provoke an unintentional command.
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General installation rules 3

Relay output module : TSX DSY 16R5
+24VCC

Fusibles Charges

L= }me
=

ov

Relay output module : TSX DSY 08R4D

+24 (->115)VDC

|
j@?@

OHO)
-
[

°
\

&

|
)
I®
R

[
&
)

® 6 &
ool
iR
I

oV

(*) : Strap required for the 24 V
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3.4 Software installation and associated language objects

Discrete 1/0 used in the application program should be software configured using a
configuration editor:

« declaration of the various modules in their respective position (in the rack),

« definition of the channel parameters for each module :
- filter time for fast inputs,
- assignment of channels to a task,
- type of output reactivation,
- fallback mode of channel outputs,
- etc.

The software installation and language objects associated with the discrete I/O are
described in the PL7 Junior TLX DS PL7 J 12E software installation manual, part G
"Discrete 1/0O".

3.5 Discrete I/O display and diagnostics

The use and operation of display blocks is described in this manual in part H,
"Maintenance/Diagnostics".

The discrete I/O diagnostics are based on
3 indicator lamps :

* RUN green,
* ERRred,
* |/O red,

on the front panel of each module as
shown in the diagram opposite.

The zone below the diagnostic indicator
lamps contains the lamps which relate to
the input or output channels.

The channel is active when the
corresponding lamp is on.

64-channel modules also have a +32
indicator lamp.

—Lamps : RUN - ERR
-1/0

— Channel status
lamps
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General installation rules 3

There are 3 types of display block depending on the module :

* 8 channel modules have : )
- 3 module status lamps, IIE?OR
- 8 channel status lamps,
[ 0 |
[ 6 |
¢ 16 channel modules have : 4 h
- 3 module status lamps, ?le
- 16 channel status lamps,
[0 ) 8 |
[ 9 |
[ 6 |
« 32 and 64 channel modules have : 1 )
- 3 module status lamps, 00

- 1 lamp + 32, displaying
channels 32 to 63,
- 32 channel status lamps.

NI R R S =S
w|N|F|o|o|xo|N|o

N R TR RN
‘ wlw|n o n o

Switch for displaying channels
higher than 31

Example : displaying channel 41
Lamps 9 and +32 lit.
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Section 4

4 Characteristics

4.1  Characteristics of input modules with screw terminal

4.1-1 Input modules 24 - 48 VDC

Module reference TSX DEY 08D2 / 16D2 TSX DEY 16D3
Nominal input Voltage 24 VDC 48 VDC
values Current 7mA 7mA
Input limit at state 1 Voltage 211V =230V
values Current 26.5mA 26.5mA
(for U =11V) (for U = 30V)
at state 0 Voltage <5V <10V
Current <2mA <2mA
Sensor supply 19...30 V (possible up to 38...60 V
(ripple included) 34V, limited to 1 hour per
24 hours)
Input impedance at state 1 for 24 V 4 kQ 7kQ
Filter time typical 4 ms 4ms
maximum 7ms 7ms
IEC 1131-2 conformity Yes type 2 Yes type 2
Compatibility 2-wire/3-wire prox. sensors |IEC 947-5-2 IEC 947-5-2
Dielectric strength 1500 V rms, 50/60 Hz for 1 min
Insulation resistance 10 MQ 10 MQ
Type of input current sink current sink
Paralleling of inputs (1) Yes Yes
Consumption 5V typical 55/80 mA 80 mA
maximum 65/90 mA 90 mA
Consumption 24V  typical 25/25 mA 25 mA
sensor maximum 33/33 mA 33 mA
Dissipated power  No. = Number of channels (1 + 0.15 x No. ) W (1+0.3xNo.)W
Temperature The characteristics at 60°C are ensured for 60% of the inputs at state 1
derating (2) (this characteristic is not relevant to module TSX DEY 08D2).

(1) This characteristic enables several inputs to be wired in parallel on the same module,
or on different modules if redundant inputs are required.
(2) See section 4.2-3.
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4.1-2 24 VDC negative logic input module

Module reference TSX DEY 16A2
Nominal input Voltage 24 VDC
values Current 16 mA (on exit)
Input limit at state 1 Voltage 2Usup — 14V
values Current 2 6.5 mA (on exit)

at state 0 Voltage >Usup—5V

Current <2 mA (on exit)

Sensor supply 19...30 V (possible up to 34 V, limited to

(ripple included) 1 hour per 24 hours)
Input impedance at state 1 for 24 V 1.6 kQ
Filter time typical 10 ms

maximum 20 ms
Compatibility proximity sensor 2-wire (Telemecanique)

3-wire (IEC 947-5-2)

Dielectric strength 1500 V rms, 50/60 Hz for 1 min
Insulation resistance 10 MQ
Type of input resistive
Paralleling of inputs No
Consumption 5V typical 80 mA

maximum 90 mA
Consumption 24V  typical 15 mA
sensor maximum 19 mA
Dissipated power 1 + 0.4 x Number of channels W
Temperature The characteristics at 60°C are ensured for 60% of the inputs at state 1

derating (1)

(1) See section 4.2-3.
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4.1-3 AC voltage input modules with screw terminal

Module TSXDEY TSXDEY TSXDEY TSX DEY
reference 16A2 16A3 16A4 16A5
Nominal input Voltage 24VAC 48VAC 100..120 VAC 200..240 VAC
values Current 15 mA 16 mA 12 mA 15mA
Input limit at state 1 Voltage 10V 29V 74V 159V
values Current 6 mA 6 mA 6 mA 6 mA
(U=10v) (U=29V) (U=74V) (U=159V)
at state O Voltage 5V 10V 20V 40V
Current 3 mA 4 mA 4 mA 4 mA
Frequency 47...63 Hz
Sensor supply 20..26V 40..52V 87..132V 170...264V
Input impedance 1.6 kQ 3.2kQ 9.2 kQ 20 kQ
Type of input Resistive Capacitive Capacitive Capacitive
Typical filter Switch on 15 ms 10 ms 10 ms 10 ms
time Switch off 20 ms 20 ms 20 ms 20 ms
IEC 1131-2 conformity type 2 type 2 type 2 type 1
Compatibility 2-/ 3-wire prox. sensors IEC 947-5-2
Consumption 5V typical 80 mA 80 mA 80 mA 80 mA
maximum 90 mA 90 mA 90 mA 90 mA
Consumption 24V typical 15 mA 16 mA 15 mA 12 mA
sensor maximum 19 mA 20 mA 19 mA 16 mA
Nominal dissipated
power (1) per channel 0.89 W 0.86 W 0.83 W 0.97 W
Dielectric strength
Input/ground or 1500 Vrms 1500 Vrms 1500 Vrms 2000 Vrms

Input/internal logic

(50/60 Hz for 1 minute)

Insulation resistance

> 10 MQ at 500 VDC

Temperature
derating (1)

The characteristics at 60°C are ensured for
60% of the inputs at state 1

(1) See section 4.2-3.
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4.2  Characteristics of input modules with connectors

4.2-1 Fast input module

Reference TSX DEY 16FK
Nominal input Voltage 24VDC
values Current 3.5mA
Input limit atstate 1  Voltage >11V
values Current 23 mA
at state 0  Voltage <5V
Current <1.5mA
Sensor supply 19...30 V (possible up to 34 V, limited to
(ripple included) 1 hour per 24 hours)
Filter time default 4'ms

Configurable filtering

0.1...7.5 ms (in increments of 0.5)

Type of input

current sink

Paralleling of inputs (1)

Yes

IEC 1131-2 conformity

Yes type 1

Compatibility 2-wire proximity sensor  Yes (Telemecanique sensor and leakage
current < 1.5 mA)
3-wire proximity sensor  Yes
Consumption 5V typical 250 mA
maximum 300 mA
Consumption 24V typical 20 mA
sensor maximum 30 mA

Dissipated power

1.2 W+ 0.1 W x No. of inputs at 1

Dielectric strength
Input / ground or
Input / internal logic

1500 V rms, 50/60 Hz for 1 minute

Insulation resistance

> 10 MQ at 500 VDC

Temperature
derating (2)

The characteristics at 60°C are ensured
for 60 % of inputs at state 1

(1) This characteristic enables several inputs to be wired in parallel on the same module,
or on different modules if redundant inputs are required.

(2) See section 4.2-3.
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4.2-2 32 and 64 channel input modules

Reference TSX DEY 32D2K TSX DEY 64D2K
Nominal input Voltage 24\VDC 24\VDC
values Current 3.5mA 3.5mA
Input limit atstate 1 Voltage =211V >11V
values Current 23 mA 23 mA
atstate 0 Voltage <5V <5V
Current <1.5mA <1.5mA

Sensor supply
(ripple included)

19...30 V (possible up to 34 V, limited to

1 hour per 24 hours)

Typical filter time 4ms 4ms
Maximum filter time 7ms 7 ms
IEC 1131-2 conformity Yes type 1 Yes type 1

Compatibility 2-wire proximity sensor

Yes with leakage current < 1.5 mA

3-wire proximity sensor

Yes

Yes

Type of input

current sink

current sink

Power 5V Typical 135 mA 135 mA
consumption Maximum 155 mA 175 mA
24V Typical 30 mA 60 mA
Sensor Maximum 40 mA 80 mA
Dissipated power 1+01W 15+01W
x No. of channels x No. of channels
Operating temperature 0°...60°C

Dielectric strength
Input/ground or
Input/internal logic

1500 V rms, 50/60 Hz for 1 min

Insulation resistance

> 10 MQ at 500 VDC

Temperature
derating (1)

The characteristics at 60°C are ensured for
60 % of inputs at state 1

(1) See section 4.2-3.

4/5



4.2-3 Temperature derating

All the characteristics of the various discrete modules are given for a simultaneous
loading of 60% of the channels at state 1. For operation with a higher loading, see the
following derating curve.

Percentage of inputs at state 1

100%

80% AN

60%

40%

20%

% 0 10 20 30 40 50 60 Temperature in C°

Notes :

There is no derating for relay output modules, the user must check that the overall consumption
on the 24 V relay power supply is sufficient.

For transistor outputs, temperature derating is on the maximum current used by the active outputs.
Example 1 : a module with sixteen 24 VDC/0.5 A transistor outputs, each switching 0.5 A.

At 60°C, the maximum permitted current at the outputs is 16 x 0.5 x 60% = 4.8 which corresponds
to about 10 outputs active simultaneously.

Example 2 : the same module (sixteen 24 VDC/0.5 A transistor outputs) each switching 0.3 A.
A 60°C, the maximum permitted current at the outputs is 16 x 0.3 x 60% = 2.9 A, which corresponds
to 16 outputs active simultaneously. In this case, there is no derating on the outputs ; the maximum
permitted current maximum of the module is not exceeded.
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4.3

Characteristics of outputs with screw terminal

4.3-1 Transistor output modules

Module TSXDSY TSXDSY TSXDSY TSXDSY
reference 08T2/16T2 08T22 08T31 16T3
Nominal output Voltage 24VDC 24VDC 48VDC 48VDC
values Current 500 mA 2A 1A 250 mA
Output limit Voltage 19..30V (1) 38..60V 38..60V
values Current/channel  0.5A 2A 1A 0.25A
Current/module 4A/TA 14A 7TA 4A
Leakage current at state 0 <1mA
Residual voltage <l2V <05V <1V <15V
Min load impedance 48 Q 12Q 48 Q 192 Q
Response time (2) 1.2ms 200 us 200 ps 1.2ms
Switching frequency on inductive load 0.5/LIPHz

Built-in Against overvoltages Yes, by transil diode
protection  Against reverse polarity Yes, by reverse mounted diode. Provide a fuse
on the + 24 V or + 48 V of the preactuators.
Against short-circuits and overloads 15 ms

Preactuator voltage detection threshold 16V 16V 34V 34 A

Maximum filament lamp power 6W now 10w 6W

Consumption 5V typical 55/80 mMA 55mA 55 mA 80 mA
maximum 65/90 mMA 65mA 65 mA 90 mA

Consumption 24V typical 30/40mA 30mA 30mA 40 mA

preactuator maximum 40/60 mMA  50mA 50 mA 60 mA

Nominal power dissipated 1/11w 13W 22W 2.4W
per output +(0.75W) +(0.2W) +(0.55W) +(0.85W)

x module current

Dielectric strength
Input/ground or Input/internal logic

1500 V rms, 50/60 Hz for 1 min

Insulation resistance

> 10 MQ at 500 VDC

Temperature
derating

The characteristics at 60°C are ensured
for 60% of the max. module current

(1) 34 V permissible for 1 hour per 24 hours.

(2) All outputs have fast demagnetization circuits for electromagnets.

Electromagnet discharge time < L/R.
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4.3-2 Relay output modules 50 VA

Modules

TSX DSY 08R5/ 16R5

Operating voltage DC

12..24 V/10..34V

(nominal / limit) AC

24..240 V/20..264 V

Thermal current

3A

AC load Resistive Voltage

~ 24V~ 48V ~-100..120V ~.200..240V

AC12 duty Power

50 VA (5) 50VA(6) 110VA(6) 220 VA (6)
110 VA (4) 220 VA (4)

Inductive Voltage ~ 24V ~ 48V ~-100..120V ~.200..240V
ACl4and  Power 24 VA (4) 10VA (10) 10VA (11) 10 VA (11)
AC15 duty 24 VA (8) 50 VA (7) 50 VA (9)
110 VA (2) 110 VA (6)
220 VA (1)
DC Resistive Voltage =24V
load DC12 duty Power 24 W (6)
40W (3)
Inductive Voltage =24V
DC13 duty  Power 10 W (8)
(L/R = 60 ms) 24 W (6)
Min switchable load 1mA/5V
Response Switch on <8ms
time Switch off <10 ms

Type of contact

Normally open

Built-in Against overloads
protection and short-circuits

None, a fast blow fuse must be fitted to each channel
or group of channels

Against inductive
overvoltages for ~~

None, an RC circuit or MOV (ZNO) peak limiter
appropriate for the voltage must be fitted
in parallel to the terminals of each preactuator

Against inductive

None, a flywheel diode must be fitted across the

overvoltages for — terminals of each preactuator
Isolation Outputs/ground 2000 V rms 50/60 Hz for 1 min
(test voltage) Outputs/internal logic

Insulation resistance

> 10 MQ at 500 VDC

Power 5V internal

Typ. 55/80 mA Max. 65/90 mA

consumption 24V relay per channel at 1 Typ. 8.5 mA Max.10 mA

Nominal dissipated power

0.25 W + (0.2 W x No. of outputs at 1)

(1) 0.1 x 10° operations (5) 0.7 x 10° operations. (9) 3 x 10° operations.
(2) 0.15 x 106 operations (6) 1 x10°operations. (10) 5 x 106 operations.
(3) 0.3 x 10° operations (7) 1.5 x 106 operations. (11) 10 x 10° operations.
(4) 0.5 x 10° operations (8) 2 x 108 operations.
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4.3-3 Relay output module 100 VA : TSX DSY 08R4D

Module reference TSX DSY 08R4D

Operating voltage DC 24..130V/19..143 V

(nominal/limit) AC not allowed

Thermal current 5 A (Max 6 A per common)

DC load Resistive Voltage —=24V —48V —100...130 V

DC12duty Power 50W(6) 100W(B) 220 W (6)
100 W (3) 200W (3) 440 W (3)

Inductive Voltage —24V —48V —110V
DC13 duty Power 20W (8) 50 W(8) 110 W (8)
(L/R = 60 ms) 50 W (6) 100W(6) 220 W (6)

Response Switch on <10ms

time Switch off <15ms

Type of contact 2x2 N/C - N/O (1)

2x2 N/O

Isolation between

contacts and ground 2000 V at 50 to 60 Hz

Built-in against overvoltages R-C circuit and Ge-Mov

protection against overloads Interchangeable fast blow fuse per common 6.3 A
and short-circuits

Power 5V Typical 55 mA

consumption Maximum 65 mA

24V Typical 10 mA perchannel at 1

Relay Maximum 12 mA  per channel at 1

Nominal dissipated power (2) 0.25 W + (0.24 W x No. of outputs at 1)

(1) N/C = normally closed - N/O = Normally open
(2) 60 % of active outputs.

(6) 1 x 10° operations.
(3) 0.3 x 10° operations
(8) 2 x 10° operations.
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4.3-4 Relay output module 100 VA : TSX DSY 08R5A

Module reference TSX DSY 08R5A

Operating voltage DC 24..48V/19..60 V

(nominal/limit) AC 24..240V/20..264V

Thermal current 5 A (Max 6 A per common)

AC Resistive Voltage ~ 24V ~ 48V ~~100..120V ~.200..240V
load AC12duty  Power 100 VA (5)100 VA (6) 220 VA (6) 440 VA (6)

200 VA (4) 440 VA (4)

Inductive Voltage ~ 24V ~. 48V ~-100..120V ~.200..240V
AC14 and Power 50 VA (4) 20 VA (10) 20 VA (11) 20VA(11)
AC15 duty 50VA(8) 110VA(7) 110VA(9)
220 VA (2) 220 VA (6)
440 VA (1)
DC Resistive Voltage =24V —=48V
load DC12 duty  Power 24 W (6) 50 W (6)
50 W (3) 100 W (3)
Inductive Voltage —24V —48V
DC13duty  Power 1I0W(8) 24 W (8)
(L/R = 60 ms) 24 W (6) 50 W (6)
Response Switch on <10 ms
time Switch off <15ms
Type of contact 2x2 N/C - N/O (1)
2x2 N/O

Isolation between
contacts and ground

2000 V at 50 to 60 Hz

Built-in against overvoltages R-C circuit and Ge-Mov
protection against overloads Interchangeable fast blow fuse per common 6.3 A
and short-circuits
Power 5V Typical 55 mA
consumption Maximum 65 mA
24V Typical 10mA  perchannel at1
Relay Maximum 12mA  per channel at 1

Dissipated power

0.25 W + (0.24 W x No. of outputs at 1)

(1) 0.1 x 10° operations (5) 0.7 x 106 operations. (9) 3 x 106 operations.
(2) 0.15 x 10° operations (6) 1 x 10° operations. (10) 5 x 10° operations.
(3) 0.3 x 10° operations (7) 1.5 x 10° operations. (11) 10 x 10° operations.
(4) 0.5 x 10° operations (8) 2 x10° operations.
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4.3-5 Triac output modules

Module reference

TSX DSY 08S5

TSX DSY 1654

Operating voltage DC

not allowed

(nominal/limit) AC

48..240V/41..264V

24..120V/20..132V

Permissible current (1)

2 A/ channel - 12A/module

1 A/ channel - 12A/module

Response Switch on

<10 ms

time Switch off

<10 ms

Isolation between contacts and gnd.

2000 V at 50...60 Hz

Build-in against overvoltages

Ge-Mov

protection against overloads
and short-circuits

Fast blow fuse
per common <6.3 A

Anti-flame protection
non interchangeable
per common de 10 A

Power Typical

125 mA

220 mA

consumption 5V Maximum

135 mA

230 mA

Dissipated power

0.5 W + 1 W/A per output

0.85 W + 1 W/A per output

Important:

When using TSX DSY 08S5 modules at 220 VAC, it is essential not to use different
phases between groups of channels on the same module.

(1) temperature derating is as shown on graph below

| max/module (A)

12

10

20 30 40 50

T (°C)

60
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4.4  Characteristics of transistor output modules with connector

Module reference TSX DSY 32T2K TSX DSY 64T2K
Type of output positive logic
Operating voltage DC 24V /19...30 V (ripple included), possible
(nominal/limit) up to 34V, limited to 1 hour per 24 hours).
AC not allowed
Permissible current 0.1 A/chann. - 3.2 A/ module 0.1 A/chann.- 5 A/module
Permissible lamp power 0.2A
Residual voltage <1l5Vforl=0.1A
Response time 1.2ms

Paralleling of outputs Yes: 3 max

Leakage current <0.4mAforU=30V
Compatibility of DC inputs with

IEC1 and IEC12 Yes

Built-in against overvoltagesYes, Transil diode
protection against overloads  Automatic cut-out after 15 ms

and short-circuits

against reversed Reverse mounted diode

polarity place a 3 A fuse across the 24 V
Load impedance
at state 1 >220Q
Dielectric strength 1500 V rms 50...60 Hz for 1 minute
Consumption 5V typical 135 mA 135 mA
maximum 155 175 mA
Consumption 24V typical 30 mA 60 mA
preactuator maximum 40 mA 80 mA
Dissipated power 1.6 W+ 0.1 W/ output 2.4W + 0.1 W/ output
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5 Connections

5.1 Connection equipment

5.1-1 Connection to modules with screw terminal block

The terminal blocks of the 1/0O modules have an automatic transfer coding device for
when they are first used. This avoids handling errors while a module is being replaced.
The coding ensures electrical compatibility for each type of module. See part Al section 5.4.

Each terminal can accept bare wires or wires fitted with cable ends, or open lugs.
The capacity of each terminal is :
e minimum : 1 wire, 0.2 mm? (AWG 24) without cable end,
¢ maximum : 1 wire, 2 mm? without cable end or,
1 wire, 1.5 mm? with cable end.

D= —

The screw terminals have a recess for screwdrivers with the following heads :
* Pozidrive N°1 cruciform,
« flat, @ 5 mm diameter

1 5.5 mm maximum

The screw terminal connection blocks are fitted with captive screws. They are supplied
unscrewed. The maximum capacity of the terminal block is 16 wires, 1 mm? (AWG) + 4
wires 1.5 mm? (AWG).

Opening the cover

4 V=== Jk V= Vs
(CIIEICRelCRe IRl gy
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5.1-2 Connection to modules with HE10 connectors

20 wire preformed cable, 22 gauge (0.34 mm?),

Used for simple and direct wire to wire connection of the 1/O on modules with HE10

connectors to sensors, preactuators or terminals.

This preformed cable comprises :

 at one end, an HE10 moulded connector carrying 20 wires, 0.34 mm?cross-section
within a sheath,

« at the other end, flying leads color coded conforming to DIN 47100 standard.

Note : A nylon cord inside the cable enables the sheath to be stripped easily.

There are two product references : TSX CDP 301 : 3 meters.
TSX CDP 501 : 5 meters.

Preformed cable

TSX CDP 01 Top

. HE10
white —_ // // \ o) @
green = / [/ \ @ @
grey — ’[ II \ @ @
blue _ \‘ o)
black

Correspondence between wire — violet ©
g?rior:uz;?ge:he HE10 connector | e @ @
white-green —— | ®
white-yellow . | II ®
whfte-g.rey — \\ \\ /] %)
white-pink e —— \\\ \\ / @

Bottom
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Connections 5

Preformed stranded sheathed connection cable 28 gauge (0.08 mm?)

Used to connect the 1/0O from modules with HE10 connectors to TELEFAST 2 rapid
connection and wiring interfaces. This preformed cable comprises 2 HE10 connectors
and a sheathed rolled ribbon cable with 0.08 mm? cross-section wires.

Bearing in mind the small cross-section of the wires, itisrecommended that they be used
only for low current inputs or outputs (< 100 mA per input or output).

There are three product references : TSX CDP 102 : length 1 meter
TSX CDP 202 : length 2 meters
TSX CDP 302 : length 3 meters

Connection cable 22 gauge (0.34 mm?)

Used to connect the I/O of modules with HE10 connectors to TELEFAST 2 rapid
connection and wiring interfaces. This preformed cable comprises 2 HE10 moulded
connectors and a cable with 0.34 mm? cross-section wires used for carrying higher
currents (< 500 mA).

There are five product references : TSX CDP 053 : length 0.50 meters.
TSX CDP 103 : length 1 meter.
TSX CDP 203 : length 2 meters.
TSX CDP 303 : length 3 meters.
TSX CDP 503 : length 5 meters.

TX CDP @02

Module

TSX CDP ee3
cable

TELEFAST 2 ABE-7Heeeee
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5.2 Module connections

5.2-1 TSXDEY 08D2/16D2 modules
Presentation

TSX DEY 08D2 / 16D2 modules comprise :

» 8inputs 24 VDC, positive logic type 2 for the TSX DEY
08D2 modules,

« 16inputs 24 VDC, positive logic type 2 for the TSX DEY
16D2 module,

The inputs are connected via a removable screw terminal
block on the module.

Simplified input schematic

— ot |

Sensor voltage

Sensor monitoring and
supply

T A Input % IXn
P> >

a

Input Module
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Connections 5

TSX DEY 08D2 module connections

Sensors Inputs

[~]

[~]

2= B &) B ] E]E

(=]

EELEEEE

5] & K [ [«]

FUL  ovbcC
}_—

L

SH-{&
o (o]

+24 VDC

FU1 = 0.5 A fast blow fuse
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H TSX DEY 16D2 module connection

Inputs

(110 |

Sensors

FU1

+24 VDC

0.5 A fast blow fuse

FUl =
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Connections 5

5.2-2 TSX DEY 16D3 module

Presentation

The TSX DEY 16D3 module has 16 inputs, 48 VDC.

This module is connected to a 20-pin screw terminal block. Inputs are type 2, positive
logic.

Module TSX DEY 16D3 connections

Sensors

[~]

[~]

CIIRIERICRIE

(=]

(<]

=
o

[y
=

=
(4]

CEEFETFLEEELEELE

@]@@Eﬁ

17
FU1
1 0VDC

N
o

+48 VDC

FU1 = 0.5 A fast blow fuse
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5.2-3 TSX DEY 16A2/16A3/16A4/ 16A5 modules
Presentation

TSX DEY 16A2 / 16A3 / 16A4 and 16A5 modules have AC inputs, type 2. They are
connected to the 20-pin screw terminal block.

Simplified input schematic

U VAC Power supply Electrical
| Y check isolation

Sensor/ Y
|_
SZ/'/( Filtering —p

—

Inputs

N
|Za DN

0VAC

& Module

TSX DEY 16A2/ 16A3/16A4 / 16A5 module connections

Sensors Inputs

11 1o |
12] {1
(3 2
E E_ UVAC = 24V for TSX DEY 16A2
— E" B 48 V for TSX DEY 16A3
115V for TSX DEY 16A4
18] @_ :'_Iil 230V fg; TSX DEY 16A5
18] {7
19— & |
110} {9
111
L3 {22 H
{10 H
116} {15 |
17
FUL  UVAC
bow fugs "
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Connections 5

5.2-4 TSX DEY 16FK module
Presentation

This module has 16 fast input channels, 24 VDC. They are type 1 inputs, proximity
sensor compatible conforming to the characteristics in section 4.

The module is fitted with an HE10 male connector :

¢ connector A addresses 0 to 15

The connector can accept :

» either a TSX CDP+01 preformed cable for direct

connection to the sensor terminal,

e or a TSX CDP+02 cable or a TSX CDPe*3 cable for

connection to a TELEFAST 2 interface.

Simplified schematic

—L| o

Sensor

>

Sensor voltage
monitoring and

supply

W4

Input

Module

>

Input % IXn
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TSX DEY 16FK module connections

Sensors A Inputs
white O @
_ brown 1 @‘
green 12f
- yellow @ @'
grey 1471
— pink 6) @‘
161
- e O
black 181
- violet @ :@'
grey-pink 110§
L red-blue @ @‘ —
white-green 112
— brown-green @
ite- 14
white )_/ellow @ ! 24T
+24 VDC white-grey
grey-brown @ 18
HFUl white-pink O
- - 19 @
r OVDC| pink-brown ?

FU1 = 0.5 A fast blow fuse

Note :
The colors are used to show the correspondence between the HE10 connector pins and the flying
leads of a TSX CDP+01 preformed cable.
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5.2-5 TSX DEY 32D2K / 64D2K modules
Presentation

TSX DEY 32D2K and 64D2K modules have 24 VDC inputs. These are type 1 proximity
sensor compatible inputs conforming to the characteristics in section 4.

The TSX DEY 32D2K module is fitted with 2 HE10 male
connectors:

e connectors A and B are used to connect inputs :
- A (0 to 15)
- B (16 to 31)

The TSX DEY 64D2K module is fitted with 4 HE10 male
connectors :

« connectors A and B for connecting channels :
- A (0to 15)
- B (16 to 31)

« connectors C and D for connecting channels :

-C (3210 47)
-D (48 t0 63)

Each connector can accept :
« either a TSX CDP+01 preformed cable for connecting to a sensor terminal,

e or a TSX CDP+02 cable or a TSX CDP++3 cable for connecting to a TELEFAST 2
interface.

Simplified input schematic

fuse
L} Y+ |
Sensor voltage
Sensor monitor and
supply
+
“__24VvCC
B €D > >
(-
N
Input Module
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TSX DEY 32D2K module connections

FU1 =0.5 A fast
blow fuse

]-_ 0VDC | pink-brown

—®

Sensors A Inputs
white O {o}
- brown Ll @ — E—
green @ @ 12] GH
— yellow —
4
grey @ 6 L= E"
I " pink Q E
— rrmmn OO, 2y
black @ 181
- violet El
—
grey-pink 110f
— red-blue @) (®) — [1H
white-green 112¢
- brown-green @ @ — @'
white-yellow 1141
— vellow-brown @ @ @'
24 VDC Wwhite-gre
- grey-b?ovsyn @ 18
EFUl ‘ white-pink O
* - 19 (@
I OVDC| pink-brown ?
Sensors B Inputs
white {16}
— prom— ) @O——zH
green @ n {18} =H
— yellow Q — bl
grey 120}
— O O
blue @ 5 122] =1
I bl rid 0 = 2]
ac 9 @ H
=
— red-blue a © {27H
white-green é
- brown-green 3 @ — @‘
white-yellow 130]
I yellow-brown @ @ @_
+24 VDC white-gre ~
grey-b?owyn @ @
EFUl —
+ -
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Connections 5

TSX DEY 64D2K module connections

Sensors C Inputs Sensors A Inputs
white @ white O @
| brown @ @ @' | brown 1 @ — m’
green 34 green O 121 H
I yellow @ @ @_ I yellow 3 @ — 3
[36} 4
36 127
Lo T® O N —— T —1® OG5
— — S
Lo
blufed @ @ = @' blufed @ @ E'_
. . =1
black 0) {40} black 0) © 181 oH
— violet S @ — @_ - violet —
-pink 142f grey-pink 1105
—— e [ @ = o —1© @7
white-green @ white-green O 112] D‘
| brown-green @ @ @_ | brown-green 3 @ 13
white-yellow @ white-yellow @
- yellow-brown @ @ @_ I yellow-brown @ @ @_
hite- %24 VDC white-grey
v évrely?b%?/vyn @ 918 oL grey-brown @ 913
FUl L -
EJ, ‘ white-pink @ 20 EJ, white-pink @ ?
-|-7 0VDC | pink-brown T 0VDC| pink-brown
Sensors D Inputs Sensors B Inputs
eyl : el
hite 1481 white {16}
l - Ibrown @ @ @' _ brown @ @ @'
green 6 @l green O @
I yellow S @ — @_ | yellow 3 @ — @'
grey 152] grey 120t
I pink @ @ =] @_ I pink @ @ — @'
-.—54 22
e—10 Of & e —10 O
- — - =
black 1] black 1241 =
I violet _@ = - violet @ —
i ‘.— -0 26
qrey-plnk 1) @ @_ ?erg}/blpﬂgk @ @ 101 @_
- _md_h. ue — I !
hite-g ol white-green 6
I \évfol‘/‘?n'grfggﬂ_@ — - brown-green &) @ — @_
i 2 ite- 30
— whlte-y_ellow _@ 916 el @_ — white: )_/ellow @ o 1307 @_
+24 VDC white- +24 VDC white-grey ~
WreI ?brcr:;vn _@ {8 FuL rey-brown @ &
Efm white-pink | 7o % E+ white-pink %@
.|-7 0 VDC | pink-brown T 0 VDC | pink-brown

FU1 = 0.5 A fast blow fuse
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5.2-6 TSX DSY 08T2/16T2/16T3/08T22/08T31 modules
Presentation

TSXDSY08T2/16T2and 08T22 modules have protected
24 VDC transistor outputs, TSXDSY 16T3/08T31 modules
have 48 VDC protected transistor outputs.

These five modules are fitted with a 20-pin screw terminal
block, which can be removed in order to connect the
outputs.

Simplified output schematic

|
1
|
| +
| |
| R |
| |
| CURRENT
| |
! MONITOR !
| |
| ZS Transill
! COMMAND 2 !
| S Transi |
! %0Q.1(0...n)  Preactuator
| SOLID STATE ©
| |
; VOLTAGE SWITCH } —
| MONITOR } Load ]
| |
! — 4
e hd
Module Output
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Connections 5

TSX DSY 08T2/08T22 module connections

TSX DSY 08T22

TSX DSY 08T2

Outputs

Preactuators

Outputs

Preactuators

@A
@7
&

ONONE)

] [ [ [

=1
15]

Iy
161

+24 VDC

{7]
=16 A
0vDC
FU2

fast blow fuse
+

FU2

5

®0 0 6 6

©@0 00 06 W

=6.3A
fast blow fuse

FU2

0VvVDC
+24 VDC

TSX DSY 16T2 module connection

Outputs

Preactuators

—1o}

1@

+24 VDC

FU2

6.3 A fast blow fuse

FU2 =
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H TSX DSY 16T3 module connections : 48 VDC supply

Outputs

Preactuators

0VvDC

+48 VDC

FU2

10 A fast

blow fuse

FU2

TSX DSY 08T31 module connection

Outputs

Preactuators

@1

0VvVDC

+48 VDC

10 A fast blow fuse

FU2

FU2 =
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Connections 5

5.2-7 Relay modules 50 VA : TSX DSY 08R5/ 16R5
Presentation

TSX DSY 08R5 and 16R5 modules have 8 relay outputs
and 16 relay outputs respectively.

They are fitted with a 20-pin screw terminal block, which
can be removed in order to connect the outputs.

Simplified output schematic

Preactuators
> < { —<
F_ 1] T%Q.
B \ (0...n)
- | Common
€ <
COMMAND :
Module Output

Warning :

The relay contact must be protected by placing across the preactuator terminals :
« either an RC circuit or MOV (ZNO) peak limiter when using AC,
« or a flywheel diode when using DC.
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TSX DSY 08R5 module connections

Outputs
AC voltage m
Iy
o \&'/ 1] ) @%/_
11l 2} 5 ]
A19..240 VAC A [2] () ~—
[3] () 3
L2 &) e
FU ) | cos
— % {(5)
(2] (&) —
=) O
bC [6] (8) b
voltage 19 F / \ \S/ e
foad 7] 42—
FU \—/ N e I
— W
A- 24VDC +A @
Protective device must be placed @
across terminals of each preactuator @
19 to 240 VAC
or 24 VDC
AA
TSX DSY 16R5 module connections Outputs
[0} OF
(1] %) 1
s bl PN PR
121 \3) 3 e
[3} (%) —
— B = PG
71 (7)) 4
141 &) e
(5] (-5
5 N el I
e T ]
171 ) -
EU A\ ca7
—= 1)
Iy 8
E W~ _—
5] ) s 7
| | \Z/
[10] @ —
= N4 11
FU {11} @ el
L Ee | _@ c811
51 (1A 12
il b B 7|
12l (12) 14
114} 18 ]
[hel (1o 15
{15} W~
19 to 240 FU >\ C12-15
VAC _|': 20

or 24 VDC A A

Note :
When the supply voltage for the preactuators is from a 3-phase supply which is equal to or greater
than 200 VAC, the preactuators must all be supplied from the same phase.
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Connections 5

5.2-8 Relay modules 100 VA : TSX DSY 08R5A / 08R4D
Presentation

TSX DSY 08R5A and 08R4D modules each have 8 protected relay outputs. They are
fitted with a 20-pin screw terminal block, which can be removed in order to connect the
outputs.

Simplified N/O - N/C output schematic

Channels 0to 3

{Ir
T

Channel0/2

[Ir
{7

\ I:':| I:':| E}—D Common

R : Normally closed - T : Normally open
FU = interchangeable 6.3 A fast blow fuse. 1 fuse per common

Channel 1/3

Simplified N/O output schematic

Channels 4 to 7

] Channel4/6

{ ] Channel5/7

\ I:':| \ E]—D Common

FU = 6.3 A - interchangeable fast blow fuse. 1 fuse per common.
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TSX DSY 08R5A module connections

Preactuators Outputs
[10] 1
= - [1Hes
= ’_‘ L<]
{71} Elyren
[R1} [4] -]
(LA | Bl}
5 C0-1 —1ru
F
(o | C2-3
& —1FU
[12] (o hee
(LES) 7
[Re] f19] -
[13] i
() B
[R3] 12 -
(] {ha—J
15){C4S FU
[5] 16—
.
{6} e { =strap 24V
19){C67 FU |
(7] Lo must be connected when using
AA 24V AC or DC.
19 to 240 VAC
or 19 to 60 VDC (nominal = 48 VDC) FU = 6.3 A fast blow fuse

TSX DSY 08R4D module connections

Preactuators Outputs
(o] {1H
L19] Q0
[ro] 2] ]
— Gl
[Ra} (] -
5 C0-1 —ru
E
C2-3
& —HFU
[} oMo
(IS Q2
[re] {10 -
(13} ik
L] Q3 .
[Ra} 12} - { =strap24V
:
o .
[4] EL. oy o must be connected when using
15 " 24V AC or DC
(s }——ffs—*- '
(6] P R LS
L2
Toldesr ey FU = 6.3 A fast blow fuse
oo
AA

2410 130 VDC
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Connections 5

5.2-9 TSX DSY 08S5/ 1654 modules
Presentation

TSXDSY 08S5 and 16S4 modules have 8 and 16 triac outputs respectively. They must
be fitted with a removable 20-pin screw terminal block.

Simplified output schematic for a TSX DSY 08S5 module

VDC
| p— |
L1 L1 b
Output n
i; K H Load
AV | == —_—
220 VAC
1 —|— supply
Module Preactuator

Simplified output schematic for a TSX DSY 16S4 module

VvDC
ﬁ:l T Output n
Yo a
- 110 VAC
ULN [ toad 1 supply

Module Preactuator

Note :
Protect the module outputs against short-circuits at the load, by means of a 6.3 A fast blow fuse.
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TSX DSY 08S5 module connections

Preactuators Outputs
(e o
2
(1] R
4
5 S0 = ry
T o5,
L 31 gl a s P
L2 Lo
[9]
{1_—0,7 C2-3 —Hru
12
14
’_‘ @»ﬁz— FU
(o }—His—{*
O —as——2
20} €67 Ry
AA
NP
220 VAC
FU = interchangeable 6.3 A fast blow fuse
TSX DSY 16S4 module connections
Preactuators Outputs
Mol (1o =
[1] [2] L
L= L&
2] sH—
[5] [4] 3 >
L2 L2 o3
—— 5
[4] 6 —1+—H&H
L] L2
B (THe—
— (6] [sl—1*—F&H
Lo Lo
] il
T HH10) .
(e] L
B 2=
[10] I
[ H 15] C8-11
= 2} ffig—2-=
=] e
[14] f18] 14
i) 1=
[} s
E@ C12-15
AA
NP
110 VAC

Note :
Place a 6.3 A fast blow fuse at the load.
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Connections 5

5.2-10 TSX DSY 32T2K / 64T2K modules
Presentation

TSXDSY 32T2K and 64T2K modules have positive logic source type transistor outputs.
These modules are fitted with HE10 male connectors : =

« 2 connectors A and B for module TSX DSY 32T2K

- connector A for outputs 0 to 15
- connector B for outputs 16 to 31

* 4connectors A, B, Cand D formodule TSX DSY 64T2K

- connector A for outputs 0 to 15

- connector B for outputs 16 to 31
- connector C for outputs 32 to 47
- connector D for outputs 48 to 63

The connectors can accept :

e either a TSX CDP+01 preformed cable for direct
connection to the preactuator terminal,

e or a TSX CDPe+3 cable or TSX CDP+02 preformed
cable for connectionto a TELEFAST 2 wiring interface.

Simplified output schematic

> {1
+ T2av fuse
Limitation
and tripping
. +
transil —_
K T-
OutputOton
Prsgrt:;t;tor So!id state
monitor switch Load
| — 0V
Preactuator

Module
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TSX DSY 32T2K module connections

Preactuators A Outputs
—@ﬁ‘@ O
=10 O
5] repink @ @__\_/_
o 10 O
‘@ O
e 0 o1
e O/
e O

(15}

white-gre!
0VDC grey-brown

+

® |©
® ®

FU2
+24 VDC
Preactuators B Outputs
B (O O]
O O
N\ /]
KON
—\_/—
O o1\
e G
ow e 0vbe oo L)
Note :

The colors are used to show the correspondence between the HE10 connector pins and the flying
leads of a TSX CDP+01 preformed cable.
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Connections 5

TSX DSY 64T2K module connections

Preactuators Outputs Preactuators A Outputs
. white \ ¥ @ white \ ¥
@ brown \_¥ E brown ¥
. green \ ¥ green \ ¥
@ yellow \ ¥ '?' yellow \ ¥
2] Lo

e

iE

gre
o AT —
@ blue \ ¥ El blue \ ¥
_-_@ red _\_/_ |7| red _\_!/_
=221 L]
black black
@ violet @ violet
. grey-pink \ ¥ . grey-pink \ ¥
@ red-blue \ ¥ 'H' red-blue \ ¥
() [E=]]
white-green \ ¥ white-green \ ¥
brown-green N\ Y brown-green \ ¥

{13}
\ ¥ . white-yellow
\ ¥ —=1_vellow-brown
{15}
white-gre!
0VDC grey-brown

{45}
white-yellow

@ yellow-brown

white-gre!
0VDC grey-brown

333%3333“
223%3333

T

® '®

® |©
® |®

+ +

FU2 FU2
+24VDC +24 VDC
Preactuators D Outputs Preactuators B Outputs
B 1O O e ONO Sy
—@E%WT“ B ween T O~
5l gre}[;ink ‘(53—@‘_\_/_ ol repink @ @'_\_/_
—\_/—“ {5 O
—\_/—” ‘@ O~
‘@—@—\_/—‘ ‘@ @
—\_/—“ et @1~
S ® G e O
OVDC lemeder 147) OVDC oy o a®
T T

.

u2 FU2
+24 VDC +24 VDC

Note : FU2 = 2 A fast blow fuse

The colors are used to show the correspondence between the HE10 connector pins and the flying
leads of a TSX CDP+01 preformed cable.
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6 TELEFAST 2 connection interfaces for discrete I/O

6.1 Presentation

The TELEFAST 2 system is a range of products for rapid connection of discrete /O
modules to the application. It replaces screw terminal blocks, and provides remote

location of single-wire termination.

The TELEFAST 2 system can only be connected to modules equipped with HE10
connectors. Itis composed of interface sub-bases and connecting cables. Several types

of sub-base exist :

* Connection interface sub-bases for discrete 1/O, 8/12/16 channels :

- 8 channel sub-base :
ABE-7HO8R10, ABE-7HO8R11,
ABE-7HO8R21
« with 1 isolator/channel
ABE-7H08S21

12 and 16 channel
compact sub-bases :
ABE-7H12R50%,
ABE-7H16R50.

12 and 16 channel sub-bases :
ABE-7H12R10(1), ABE-7H12R11 (1),
ABE-7H12R20(1), ABE-7H12R21 (1),
ABE-7H16R10, ABE-7H16R11,
ABE-7H16R20, ABE-7TH16R21/23,
ABE-7H16R30, ABE-7H16R31,

« with 1 isolator/channel
ABE-7H12S21 (1), ABE7-H16S21

« with 1 fuse + 1 isolator/channel
ABE-7H16S43 (for Inputs)
ABE-7H16F43 (for Outputs)

s Y] |
e

2092008

N7,

i/

4 S

=

Identification of the various discrete 1/0O connection sub-bases

ABE-THeeo @ @ @

| 0or even number = without LED per channel

= with LED per channel

I08 = 8 channel sub-base |
12 = 12 channel sub-base
16 = 16 channel sub-base

(1) none of the 12 channel

sub-bases are compatible

with TSX Premium discrete
1/0 modules.

L_odd number
1= 1 screw terminal per channel on 1 row
2 = 2 screw terminals per channel on 2 rows
3 = 3 screw terminals per channel on 3 rows

4 = 2 screw terminals per channel on 1 row
5= 1 screw terminal per channel on 2 rows
| (compact version)

Primary function :
R = Connection
S = Isolator/channel
| _F = Fuse/channel
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NG
NraZZZizia)

with

faultdetection feed-

back to the PLC.
with

puts 24VDC/0.5A,
with fault detection
feedback to the

PLC,

- ABE-7S16S2B2: 16 solid state out-
puts 24VDC/0.5A,

without fault detec-
tion feedback to the

faultdetection feed-
back to the PLC.
PLC.

24VDC/0.5 A,

g o
< <
> >
o =0
N 23
d=sd
S =9
a0«
NN

0
§%)
5
a
=
©
—
o
=
N
L
©
—
%]
~
L
4]
<

24VDC/2A

- ABE-7S08S2B0: 8solid state outputs
- ABE-7S08S2B1: 8solid state outputs
- ABE-7S16S2B0: 16 solid state out-

g
>
©
<
2]
>
2
=
©
-
o
L
N
L
©
e
%2
N
L
m
<

6]
o
>
®
<
Le8
> >
2 aa
£ ec
© © ©
oo o
— oo
L LL
NN N
L L
© © ©
o o
n %2
NN
L L
[aa] [aa]
<< <

6]
o
>
<
N
2
>
o
£
©
-
o
om
N
L
©
1
n
~
L
om
<

8 channel sub-bases
16 channel sub-base

» Connection interface and solid state output adaptor sub-bases, 8 and 16
channels :

E « Connection interface and input adaptor sub-bases, 16 isolated channels
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TELEFAST 2 connection Interfaces for discrete /O 6

« Connection interface and relay output adaptor sub-bases,
8 and 16 channels :

8 channel sub-base

- ABE-7R08S111: 8 relay outputs,
1 "N/O" with
distribution of "+ or
~" poles.

- ABE-7R08S210: 8 relay outputs,
1 "N/O", volt-free
contact.

16 channel sub-base

- ABE-7R16S111: 16 relay outputs,
1"N/O", 2x8
commons "+ or A

- ABE-7R16S210: 16 relay outputs,
1 "N/O", volt-free
contact,

- ABE-7R16S212: 16 relay outputs,
1 "N/O" with distri-
bution of 2 poles per
group of8channels.

« Adaptor sub-base 16 channels = 2 x 8 channels

- ABE-7TACCO02 : enables the ) ‘
distribution of :
* 16 channelsin 2 x
8 channels,
¢ 12 channels in 8
channels + 4
channels.
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* Input or output adaptor interface sub-bases, with or without removable
electromechanical or solid state relays, 16 channels

Output sub-bases
1"N/O", volt-free contact

- ABE-7R16T210 : with 10 mm wide
electromechanical
relay,

- ABE-7P16T210 : 10 mm wide relays,
not supplied,

- ABE-7P16T214 : as above but with 1
fuse per channel.

1"N/O", with distribution of 2 poles per
group of 8 channels

- ABE-7R16T212 : with 10 mm wide
electromechanical
relay,

- ABE-7P16T212 : 10 mm wide relays,
not supplied,

- ABE-7P16T215 : as above but with 1
fuse per channel.

1"N/O", with distribution of 2 poles per
group of 4 channels

- ABE-7P16T318 : without12.5mmwide
electromechanical
relay,

1 fuse +
1 isolator/channel
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TELEFAST 2 connection Interfaces for discrete /O 6

1"C/Q", volt-free contact

- ABE-7R16T230: with 10 mm wide
electromechanical
relay,

- ABE-7R16T330 : with 12.5 mm wide
electromechanical
relay,

- ABE-7P16T330:12.5 mm wide
relays, notsupplied,

- ABE-7P16T334 : as above but with 1
fuse per channel.

1"C/O",common per group of 8 channels

- ABE-7R16T231: with 10 mm wide
electromechanical
relay.

1"C/O", with distribution of 2 poles per

group of 8 channels

- ABE-7R16T332 : with 12.5 mm wide
electromechanical
relay,

- ABE-7P16T332 :12.5 mmwiderelays,
not supplied.

2 "C/O", volt-free contact

- ABE-7R16T370 : with 12.5 mm wide
electromechanical
relay.

e Input sub-bases for 12.5 mm wide solid state relays

- ABE-7P16F310 : volt-free,

- ABE-7P16F312 : distribution of 2
poles per group of 8
channels.
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6.2

TSX Micro I/O module and sub-base compatibility

Discrete I/0 modules

TSX

DMZ 28DTK

DMZ64DTK

DEZ 12D2K

DSZ 08T2K

Modularity

1x161 | 1x12Q

2x161 | 2x160

1x121

1X8Q

Connection sub-bases

8 channels

ABE-7HO8Ree

)

® | @

ABE-7H08S21

)

®» | ®

12 channels

ABE-7H12Ree

ABE-7H12S21

16 channels

ABE-7H16Ree

ABE-7H16S21

ABE-7H16R23

ABE-7H16F43

ABE-7H16S43

Input adaptor sub-bases

16 channels

ABE-7S16S2ee

ABE-7P16F3ee

Qutput adaptor sub-bases

8 channels

ABE-7S08S2ee

©)

()

ABE-7R08Seee

(©)

16 channels

ABE-7R16Seee

@)

ABE-7R16Teee

®3)

ABE-7P16Teee

(©)

(1) with adaptor 16 = 2x8 channels ABE-7ACC02

(2) except ABE-7S08S2B0

(3) caution : the 4 unused outputs are at state 1

|:| Combination possible
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TELEFAST 2 connection interiaces for discrete /O 6

6.3 TSX Premium I/O module and sub-base compatibility

Discrete /0 modules

TSX

DEY 16FK

DEY : 32D2K - 64D2K

DSY : 32T2K - 64T2K

Modularity

1x16l

2x16l |

4x16l

2x16Q

| ax160

Connection sub-bases

8 channels

ABE-7HO8Ree

)

)

®)

®)

®)

ABE-7H08S21

)

)

(1)

(©)

(@)

12 channels

ABE-7H12Ree

ABE-7H12S21

16 channels

ABE-7H16Ree

ABE-7H16S21

ABE-7H16R23

ABE-7H16F43

ABE-7H16S43

Input adaptor sub-bases

16 channels

ABE-7S16E2ee

ABE-7P16F3ee

Output adaptor sub-bases

8 channels

ABE-7S508S2ee

©)

1)

ABE-7R08Seee

1)

1)

16 channels

ABE-7R16Seee

ABE-7R16Teee

ABE-7P16Teee

(1) with adaptor 16 = 2x8 channels ABE-7ACC02

|:| Combination possible
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6.4 Module = interface sub-base connection principle

The connection between an HE 10 connector located on a discrete /O module and a
connection sub-base is made using a pre-formed stranded sheathed connection cable
(TSXCDP «02) or acable (TSX CDP «3) equipped with 20-pin HE10 connectors ateach

end,

» Pre-formed stranded sheathed connection cables, 28 gauge :

description section 5.1-2).

0.08 mm? (see

Given the small cross section of the wires, itis recommended that they be used for the
connection of I/O with low currents (< 100 mA per channel).

There are three product references :
- TSX CDP 102 : 1 meter long,

- TSX CDP 202 : 2 meters long,

- TSX CDP 302 : 3 meters long.

» Connection cables, 22 gauge : 0.34 mm?(see description section 5.1-2)
Used to connect any I/O with a current of < 500 mA per channel.

There are five product references :
- TSX CDP 053 : 0.5 meters long,
- TSX CDP 103 : 1 meter long,

- TSX CDP 203 : 2 meters long,

- TSX CDP 303 : 3 meters long,

- TSX CDP 503 : 5 meters long,

(1) TSX CDP «02

preformed cable or
TSX CDP «e3 cable

() J

(€
l,

ABE-7oeee00e

C sub-base

Q0000000000000 0000VY
0000000000 OOOOOOOJ

bOOOOOOObOOOOOOQ

O

Module with HE10 connector
(16 channels per connector)

H ABE'?..‘.‘.

= sub-base

0000000000V 0000000OY
00000000000 O0OO0OOOOJQ

bOOOOOOObOOOOOOQ

O
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TELEFAST 2 connection Interfaces for discrete /O 6

Connection of 16 channels (2 x 8) using an ABE-7ACCO02 adaptor sub-base.
Example 1 : Connection of 16 channels (2 x 8)

connecting channels 0 to 7

[am} [an)
Module with HE10 connector 0000
(16 channels per connector)
~ o J ABE-7HO8Res
1) sub-base
S 0000/0006000060)
000000000000
J !oooooooo |
1) A
elf] |te 0000
L il @
r ABE-7HO8Ree
ABE-7ACC02 sub-base
0000/0006000060)
000000000000
(1) TSX CDP 02 !oooooooo !
preformed cable = ) =
or TSX CDP ee3 cable connecting channels 8 to 15
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6.5

Sensor or preactuator connection to sub-bases

6.5-1 ABE-7HO8R10, ABE-7HO8R11, ABE-7H16R10, ABE-7H16R11 sub-bases

ABE7-HO8R11
8 Digital I/0

+24VDC 0VDC

=6,3Amax.
=2Amax

Fuse |

103 [}—w
104 [F—=»
105 [J—o
106 [}—o
107 [F—~
Fuse |

+24voc [ H ] [CH ] ovbc

PLC

®

o N ™ O o N ™

ABE7-H16R11 16 Digital Inputs / Outputs

13 14 15
™ < 19
oo o
P |

0O 1 2 3 4 5 6 7 8 9 10 11 12
S+ v © I~ (=]

& © © © © © © o

S

108
109

- o
RS |
[ D R

Input functions connection

Module and sensor
supply

[ %22 0 |
| vbc vbc !
} ABE- ABE- }
} 7HO8R10/11 7H16R10/11]
| |
| o 1
| o |
} AN M A }

i
T
g
|
—
chan.1—"—4101

sensors

.

chan.7}—"—06107
chanl—"— 6115

chan.0
15

Output functions connection
Module and preactuator

supply
%22 Lo |
I VvDC VDC ;
} ABE- ABE- }
; 7HO8R10/11 7H16R10/11]
| |
} o N~ n }
| o o o — |
I AN M A — — |
L _o—0 _ o .
+ —
preactuators
Q- ~ c
& a 3 ©
< o < <
[ERE] [&} o -

Connection of sensor common :
« on terminals 1 or 2 : sensors connected to
supply "+" (positive logic inputs),

Connection of preactuator common :
* onterminals 3or 4 : preactuators connected
to supply "—" (positive logic outputs).

fuse to be used :

& Sub-bases are supplied with a general purpose 2A fast blow fuse. In order to ensure optimum
protection, this fuse should be rated according to the application (connection to input or
output functions) and the maximum permissible current in the sub-base. Type and rating of

« for input functions : 0.5 A fast blow fuse,
« for output functions :
- 2 A fast blow fuse on ABE-7H16Ree sub-base
- 6.3 A fast blow fuse on ABE-7HO8Ree sub-base
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TELEFAST 2 connection Interfaces for discrete /O 6

6.5-2 ABE-7H12R10, ABE-7H12R11 sub-bases

+24vpc LHJ [CH ] ovbe

6,3Amax.

ABE7-H12R11

12 Digital Inputs / Outputs

8 9 10 11

Fuse |

s

Input functions connection

Module and sensor
supply

| 24 -0 !
/' vDC VDC !
; ABE- }
} 7H12R10/11 !
| |
1 oo < o
[ S o o —
I A Nm AN -
b ©0—0- !

sensors

.
L~

15

T
chan.0 |—~ —9 100
X
) —/—9 103
1
|
|
|
S
|
I
|
I
I

chan.1
chan.7
chan

Output functions connection

Module and preactuator
supply

! +24 -0 }
! vDC vDC }
; ABE- }
} 7H12R10/11 !
I |
| o - < N ™ —y
| (=) o o o O !
| N M A N - N N H}

=

chan.0
chan.1
chan.4
chan.7
chan.
15

Connection of sensor common :
« on terminals 1 or 2 : sensors connected to
the supply "+" (positive logic inputs).

& Terminals 200/201/202 and 203 are
connected to the "—" pole.

Connection of preactuator common :
The use of a number of terminals connected
to the "—" pole (3, 4, 200, 201, 202 and 203)
creates commons for each group of 4 or 2
channels (positive logic outputs)

rating of fuse to be used :

« for output functions :

« for input functions : 0.5 A fast blow fuse,

&Sub-bases are supplied with a general purpose 6.3 A fast blow fuse. In order to ensure
optimum protection, this fuse should be rated according to the application (connection to
input or output functions) and the maximum permissible current in the sub-base. Type and

- 6.3 A fast blow fuse on ABE-7H12Ree sub-base
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6.5-3 ABE-7HO8R21, ABE-7H16R20, ABE-7H16R21, ABE-7H16R23 sub-bases

for type 2 inputs

ABE7-HO8R21
8 Digital /0

+24vVDC 0VDC

2Amax.

2

3

4
100
101
1
103]
104 F—-=
105 }—o
106 }—o
107[F—~

Fuse |

+24voc [ H_] [H_] ovbc

ABE7-H16R21

16 Digital Inputs / Outputs

0 11 12 1314 15

Input functions connection

Module and sensor

supply
+24 -0
VDC VDC
ABE- ABE-
7HO8R21 7H16R20/21
7H16R23
o — ~ Te}
o o o —
77H7N ™ 377\% 777H — —
aaas
) 8|8
N N
Sensors
— 0
2 = = 2
s 8 g g
< ey ey
[} o 3} [}

+24 -0
VDC VDC
ABE- ABE-
7HO8R21 7H16R20/21
[T9)
-
”{H}f\l o 4 4 4 o
+ m
@8 0
N [9V)
preactuators Hl
~ Te}
2 2 E 2
& g8 B 8
o o o o

Connection of sensor common :
In order to create the sensor supply common,
place the jumper (1) across terminals 1 & 2 :
terminals 200 to 215 should be connected to
the supply "+" (positive logic input).

Connection of preactuator common :

In order to create the preactuator supply
common, place the jumper (2) acrossterminals
3 & 4: terminals 200 to 215 should be
connected to the supply "+" (positive logic
outputs).

rating of fuse to be used :

« for output functions :

& Sub-bases are supplied with a general purpose 2 A fast blow fuse. In order to ensure

optimum protection, this fuse should be rated according to the application (connection to
input or output functions) and the maximum permissible current in the sub-base. Type and

« for input functions : 0.5 A fast blow fuse,

- 2 A fast blow fuse on ABE-7H16Ree sub-base
- 6.3 A fast blow fuse on ABE-7HO8Ree sub-base
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TELEFAST 2 connection Interfaces for discrete /O 6

6.5-4 ABE-7H12R20, ABE-H12R21 sub-bases

+24avpc [ H_J [H_] ovbc ABE7-H12R21 12 Digital Inputs / Outputs

6,3Amax.

Fuse |

2

3

4
103 [}«
216 [
217 [
104 [+
105 [ o
106 (o
107 [~
218 [}
108
109 [}—
110 [}—
11 [F—

Input functions connection Output functions connection
Module and sensor Module and
o . supply L . preactuator supply
+24 -0 +24 -0
vDC VDC vDC VDC
ABE- ABE-
7H12R20/21 7H12R20/21
— N E N oM<

preactuators
sensors

o o ~ c e o ™~ b

g & g @ g & g 8

< < < < - < < < <

o [} [S] (S ] (5] [} o [}
Connection of sensor common : Connection of preactuator common :
In order to create the sensor supply common, In order to create the preactuator supply
place the jumper (1) across terminals 1 & 2 : common, place the jumper (2) acrossterminals
terminals 200 to 215 should be connected to 3 & 4: terminals 200 to 215 should be
the supply "+" (positive logic input). connected to the supply "—" (positive logic

outputs).
& Terminals 216, 217, 218 and 219 are & Terminals 216, 217, 218 and 219 are
connected to the "—" pole. connected to the "—" pole.

& The sub-base is supplied with a general purpose 6.3 A fast blow fuse. In order to ensure

optimum protection, this fuse should be rated according to the application (connection to

input or output functions) and the maximum permissible current in the sub-base. Type and
rating of fuse to be used :

« for input functions : 0.5 A fast blow fuse,
« for output functions :
- 6.3 A fast blow fuse on ABE-7H12Ree sub-base
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6.5-5 ABE-7H08S21, ABE-7H16S21 sub-bases with 1 isolator per channel

ABE7-H08S21
8 Digital I/0

4 5 6 7

+24VDC 0VDC

2Amax.

D_/
D_/
D_/
107[—"+
Fuse I=

+24voc [ H ] [H ] ovbc

ABE7- HlGSZl

7 8
lll

16 Digital Inputs / Outputs
9 10 11 12 13 14 15

O 4 N M ¥ W O N~ ® P O o4 N M I
S 0 0 @ 9 @ © © © © o o o o9 o o
N & & &§ § § 8§ & & & & & &« §

Input functions connection
Module and sensor

J:J Q supply

+24
VDC VDC
ABE- ABE-
7H08S21 7H16S21
o —
o o
AN M < — —
K R e S e G
) 8|3
N N
7777777777 ooy
sensors

Output functions connection
Module and preactuator

QQ supply

+24
VDC VDC
ABE- ABE-
7H08S21 7H16S21
| N
i o—tj}

preactuators

2 T ¢ 2
g g £ 5
[&] o o %

Connection of sensor common :
In order to create the sensor supply common,
place the jumper (1) across terminals 1 & 2 :
terminals 200 to 215 should be connected to
the supply "+" (positive logic input).

Connection of preactuator common :

In order to create the preactuator supply
common, place the jumper (2) acrossterminals
3 & 4: terminals 200 to 215 should be
connected to the supply "—" (positive logic
outputs).

&Sub-bases are supplied with a general purpose 2 A fast blow fuse. In order to ensure
optimum protection, this fuse should be rated according to the application (connection to
input or output functions) and the maximum permissible current in the sub-base. Type and

rating of fuse to be used :

« for input functions : 0.5 A fast blow fuse,

« for output functions :

- 2 A fast blow fuse on ABE-7H16S21 sub-base
- 6.3 A fast blow fuse on ABE-7H08S21 sub-base
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TELEFAST 2 connection Interfaces for discrete /O 6

6.5-6 ABE-7H12S21 sub-base with 1 isolator per channel

6,3Amax.

ABE7-H12S21

12 Digital Inputs / Outputs
7 8 9 10 11

Fuse |

2

3

4
103 [+
216 [}
104 [+
105 [H"+o
106 [ +o
107 [H
218 [}
219 [~
108 [}
109 [}—"+
110
11 [

Input functions connection

Module and sensor
LI suny

+24 -0
VDC VDC
ABE-
7H12S21
o —
o o
AN M — —
L DU
+‘|’_ j"o -
1 o —
(1) S |2
sensors
o —
c c
© ©
< <
[} [}

Output functions connection

N oue!

Module and preactuator

supply
+24 -0
VDC VDC
ABE-
7H12S21

preactuators

chan.0
chan.1
chan.7
chan.11

Connection of sensor common :
In order to create the sensor supply common,
place the jumper (1) across terminals 1 & 2 :
terminals 200 to 215 should be connected to
the supply "+" (positive logic input).

/N Terminals 216, 217, 218 and 219 are
connected to the "—" pole.

Connection of preactuator common :

In order to create the preactuator supply
common, place the jumper (2) across
terminals 3 & 4 : terminals 200 to 215 should
be connected to the supply "—" (positive logic
outputs).

& Terminals 216, 217, 218 and 219 are
connected to the "—" pole.

&The sub-base is supplied with a general purpose 6.3 A fast blow fuse. In order to ensure
optimum protection, this fuse should be rated according to the application (connection to
input or output functions) and the maximum permissible current in the sub-base. Type and

rating of fuse to be used :

« for input functions : 0.5 A fast blow fuse,

« for output functions :

- 6.3 A fast blow fuse on ABE-7H12S21 sub-base
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6.5-7 ABE-7H16R30, ABE-7H16R31 sub-bases

+2avoc [ H_J[H ] ovbc ABE7-H16R31 16 Digital Inputs / Outputs
(8]
0z l);_'o 1 2 3 4 5 6 7 8 9 10 11 12 1314 15
oo o o o o o o
8388 83 885 88
2 8 832328 893

2Amax.

Fuse I=:
1
2
3
4
1
2
2
110}
m[}
112}
113}
w4}
s}

Input functions connection
Module and sensor

,,,,(L_JQ supply

+24 -0
VDC VDC
ABE-
7H16R30/31
o — [Te}
o o —
AN M < — — —
Wq:T—a -0 O-—-
(1) 8 1S 3
N N N
(2
o —
ooolo | 8 &
L 99 N

chan.0
chan.7
chan.15

Connection of sensor common :

In order to create the sensor supply

common :

¢ placethejumper (1) acrossterminals1&2 :
terminals 200 to 215 should be connected
to the supply "+",

« connect terminal 4 to one of the "C" termi-
nals on the third row (2) : terminals 300 to
315 should be connected to the supply "—".

A Sub-bases are supplied with a general purpose 2 A fast blow fuse. In order to ensure
optimum protection, this fuse should be rated according to the application (connection to
input or output functions) and the maximum permissible current in the sub-base. Type and
rating of fuse to be used :

« for input functions : 0.5 A fast blow fuse.
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TELEFAST 2 connection Interfaces for discrete /O 6

6.5-8 ABE-7H12R50 sub-base

+24VDC 0VDC

=6,3Amax.

Fusel:

ABE7-H12R50
12 Digital /O

Input functions connection

Module and sensor
L suenly

+24 -0
VvDC VDC
ABE-
7H12R50
o M <
o O oo
dNMmST o o N
-~ p=0-0=0- --0-
ox
oo
N

sensors

—/—<‘ 100
T
—
{

.
L
.
.

Q4 ®@<¥w ~ oo o
c C c cc ¢ Cc C

SC T TG & & G S
L C  cc c©c < C© =
[SRNE) O oo o o o [5]

Output functions connection

Module and preactuator
supply

preactuators

chan.0
chan.1
chan.3
chan.4
chan.5
chan.7
chan.8
chan.9
chan.11

Connection of sensor common :
¢ on terminals 1 or 2 : sensors connected to
the supply "+" (positive logic input).

&Terminals 200/201/202 and 203 are
connected to the "—" pole.

Connection of preactuator common :
The use of a number of terminals connected
to the "—" pole (3, 4, 200, 201, 202 and 203)
creates commons for each group of 4 or 2
channels (positive logic outputs)

A The sub-base is supplied with a general purpose 6.3 A fast blow fuse. In order to ensure
optimum protection, this fuse should be rated according to the application (connection to
input or output functions) and the maximum permissible current in the sub-base. Type and

rating of fuse to be used :

« for input functions : 0.5 A fast blow fuse,

« for output functions :

- 6.3 A fast blow fuse on ABE-7H12R50 sub-base
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6.5-9 ABE-7H16R50 sub-base

+24vVDC 0VDC

2Amax

Fuse |

1 3 5 7 9 111315

PLC]O 2|46 8£01214l
=3

ABE7-H16R50
16 Digital 1/0

Input functions connection

Module and
sensor supply

+24 -0
VvDC VDC
ABE-
7H16R50
Pl ~
o o
dNmS o =

Output functions connection
Module and
preactuator supply

ABE-
7H16R50

1

2

3

4
2107

T
sensorsw 1

chan.0
chan.1

7 e
chan8 [~ 4108
chan1s LS —}—— o115

chan.3
chan.4
chan.7

Preactuators|

1
1
—D——C:‘del

chan3 —L+——0b103
chan4 [—T 19104

chan.0 o100
chan.7 —{ 1+

chan.8 —{_1—0108
chanl5 — }+——0115

chan.1

Connection of sensor common :
« on terminals 1 or 2 : sensors connected to
the supply "+" (positive logic input).

Connection of preactuator common :
« onterminals 3 or 4 : preactuators connected
to supply "—" (positive logic output).

rating of fuse to be used :

« for output functions :

« for input functions : 0.5 A fast blow fuse,

& The sub-base is supplied with a general purpose 6.3 A fast blow fuse. In order to ensure
optimum protection, this fuse should be rated according to the application (connection to
input or output functions) and the maximum permissible current in the sub-base. Type and

- 2 A fast blow fuse on ABE-7H16R50 sub-base
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TELEFAST 2 connection Interfaces for discrete /O 6

6.5-10 ABE-7H16F43 output sub-base with 1 fuse and 1 isolator per channel E

Alddns ay1 01 pajosuuod ale GTZ

‘YT ‘202 ‘T0Z ‘00Z Sfeulwia L Q

Aisnoaueynuwis feubis [suueyd a8yl pue,—, 8U1Syealq yolym Jore|os! ue -

prepuels se panl asn v G¢T°0 © -

: sey [guueyd yoeg

ST vT z 1 0
‘ueyo ‘ueyo ‘ueyo
sJojenioeaud
. _
-—0-—-0—- \\o\\é 0---0-—0-——0-————— S ©0--0---0--0---0---Q--0--—Q-—0--0---0--0-——
mHN 201 {4014 10T TOC 00T 00c ¥ € ¢ 1
E€v49TH.-3aV 2an0
Oan  OdA
0- Ve +
SN} MO|] 1Se} Y ¢ Addns Jorenoeaid
: aseq-gns ay) yum paiddns asny jo Bunes pue adA pue a|npon
uol9auu0d uonouny indinQ
_ﬂ _w _w _W _w _.I%_ _M FRav
z z z z
— = (9] O O O
I I

_||

ﬂ TITTY
AT

1Et—|/—|:|

—E—V—D

ﬂ:%:o _m:m_ a 9T

—Er—v—EI
—E—l/—D 901

=

o
E

mvn_w._”

= /—|:| 201

7

ﬂﬁ
r

“Xeuw yz=| asn4 @v o.l_n_

QD>OD D D D OdArZ+

6/19



E 6.5-11 ABE-7H16S43 input sub-base with 1 fuse and 1 isolator per channel
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TELEFAST 2 connection Interfaces for discrete /O 6

6.5-12 Fixed relay output adaptor sub-bases : ABE-7R08S111, ABE-7R16S111,
ABE-7R16S210, ABE-7R16S212

» ABE-7R08S111 sub-bases : 8 relay outputs, 1"N/QO" twice 4 commons "+ or ~."

ABE-7R16S111 . 16 relay outputs, 1"N/O" twice 8 commons "+ or ~."
+24VDC ovDC ABE7- R08S111 +24VDC ovbc ABE7-R16S111 16 Relays Outputs
8 Relays Outputs %? _
E 1=1Af . PLC Fi I=1Amax. 3 5 11 15
Pﬁom 02 Q3 04 Qs Q6 Q7 — Q0 o Q2 N Q4 N Q6 il Q8 o omQ 012Q13 Q

- o

T — R RN
Tk | | coibbbbiiiLs

Sub-base and module ABE-7e sub-base and

output supply module output supply
+24 -0 ABE7R08S111] +24 -0 ABE-7R16S111
VvDC VDC VvDC VDC

Preactuator Preactuator
supply supply U11
24...240 VAC 24..240 VAC |

N >
F F
24 1;\”30 Ph b—é—, preactuators 24 lzg\r/DC h Fé_, preactuators

u2 U21

N » N >

chan.0
chan.3
chan.4
chan.7
chan. 0
chan. 1
chan. 7
chan. 8
chan. 15

Type and rating of fuse supplied with the sub-base :
1 A fast blow fuse.

Fu : fuse to be rated according to the load

& Protection of relay contacts :

Protection circuit must be placed across the preactuator|
terminals :

¢ RC or MOV circuit for AC,

» flywheel diode for DC
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E * ABE-7R16S210 sub-base : 16 relay outputs, 1 "N/QO", volt-free contacts
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TELEFAST 2 connection Interfaces for discrete /O 6

« ABE-7R16S212 sub-base : 16 relay outputs, 1 "N/O", with distribution of 2 poles per E

group of 8 channels
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E 6.5-13 Fixed solid state relay input adaptor sub-bases : ABE-7S16E2B1,

ABE-7S16E2E1, ABE-7S16E2EO, ABE-7S16E2F0, ABE-7S16E2MO
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TELEFAST 2 connection Interfaces for discrete /O 6

7S516S2B2 E

» ABE-7S16S2B0 and ABE-7S16S2B2sub-bases : 16 solid state outputs/ 24VDC / 0.5A

6.5-14 Solid state output adaptor sub-bases : ABE-7S16S2B0, ABE-

and ABE-7S08S2B0, ABE-7S08S2B1
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E e ABE-7S08S2B1 sub-base : 8 solid state outputs / 24 VDC / 2A
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TELEFAST 2 connection Interfaces for discrete /O 6

» ABE-7S08S2B0 sub-base : 8 solid state outputs / 24 VDC / 0.5A

8 non Isolated Outputs 24VDC 0,5A

ABE7-S08S2B0

outputs only

On protected |J__'g % 5__' i é i i
0000000000000
R
585353883533

ABE-7e sub-base, TSXe module Type and rating of fuse
supplied with the sub-base :
2 A fast blow fuse

::output and preactuator supply
+24 -0
vDC VDC
{‘) ABE-708S2B0
1 2 3 4 200 100 201 101 202 102 203 103 207 107
L-0-—0-—-0-—0——0-—- L i Sf——————0—— -
Fu [] [] % Preactuators %
chan. 3 chan. 7

Fu: fuse to be chan.0 chan.1 chan.?2

rated according
to the load
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E 6.5-15 Solid state or electromechanical relay output sub-bases, relay 10mm wide

* 1"N/O" sub-bases, volt-free contact

- ABE-7R16T210 with electromechanical relays

- ABE-7P16T210 relays not supplied
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TELEFAST 2 connection Interfaces for discrete /O 6

* 1"N/O" sub-bases, with distribution of 2 poles per group of 8 channels

- ABE-7R16T212 with electromechanical relays

- ABE-7P16T212 relays not supplied
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E * ABE-7R16T230 sub-base with electromechanical relays (1 "C/QO"), volt-free

contact
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TELEFAST 2 connection Interfaces for discrete /O 6
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1"N/O", volt-free contact

1 fuse per channel

H * ABE-7P16T214 sub-base relays not supplied
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TELEFAST 2 connection Interfaces for discrete /O 6

» ABE-7P16T215 sub-base relays not supplied

1"N/Q", distribution of 2 poles per group of 8 channels

1 fuse per channel
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E 6.5-16 Electromechanical orsolid staterelay inputoroutputsub-bases,

relay 12.5 mm wide
* 1"C/O" sub-bases, volt-free contact

- ABE-7R16T330 with electromechanical relays

- ABE-7P16T330 relays not supplied
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TELEFAST 2 connection Interfaces for discrete /O 6

« 1"C/O" sub-bases, distribution of 2 poles per group of 4 channels

- ABE-7R16T332 with electromechanical relays

- ABE-7P16T332 relays not supplied
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H » ABE-7R16T370 sub-bases, with electromechanical relay (2 "C/O"), volt-free

contact
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TELEFAST 2 connection interiaces for discrete /O 6

*« ABE-7P16T334 sub-base, relay not supplied (1"C/O"), volt-free contact
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1"C/O" distribution of 2 poles per group of 4 channels

1 fuse and 1 isolator per channel

E * ABE-7P16T318 sub-base relays not supplied
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TELEFAST 2 connection Interfaces for discrete /O 6

volt-free E

« ABE-7P16F310 solid state relay input sub-base (relays not supplied)
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TELEFAST 2 connection Interfaces for discrete /O 6

Compatibility table for relays and ABE-7R16Teee, ABE-7P16Teee,

ABE-7P16Feee sub-bases

6.6
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6.7 Accessories

Add-on shunt terminal block :
ABE-7BV10 : terminal block with 10 screw terminals
ABE-7BV20 : terminal block with 20 screw terminals

Adaptor sub-base :
ABE-7ACCO02 : used to switch from 16 channels to 2x8 channels

Mounting kit :
ABE-7ACCOL1 : is used to fix sub-bases to full plates

Dust and damp-proof cable bushing :
ABE-7ACC84 : is used to feed through the enclosure without isolating the leads

Enclosure feed through :
ABE-7ACCB83 : HE10 connectors
for 8/12 channels =+ M23 cylindrical
connector.

ABE-7ACCB82 : HE10 connector
for 16 channels =+ M23 cylindrical
connector.

ABE-7ACCB80 : HE10 connectors
for 32 channels =+ "HARTING" type
connector.

ABE-7ACC8L : plug-in connector L
for ABE-7ACC80

ABE-7ACC82 ABE-7ACC80

Removable continuity module :
ABE-7ACC20 : 10 mm wide
ABE-7ACC21 : 12.5 mm wide

Software for marking customer labels :
ABE-7LOGV10

Glass 5 x 20 fast blow fuse :

ABE-7FU012 0.125 A ABE-7FU200 2 A
ABE-7F7050 05 A ABE-7FU630 6.3A
ABE-7FU100 1 A

Self-adhesive label holder :
AR1-SB3 for AB1-R. / AB1-G. type labels

Relays for ABE-7TR16Teee, ABE-7P16Teee and ABE-7P16Feee sub-bases :
ABR-7Seee : electromechanical output relays
(see page 6/41)

ABS-7Seee : solid state output relays

(see page 6/41)

ABS-7Eeee : solid state input relays

(see page 6/41)

ABR-7S3ee ABR-7S2ee
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TELEFAST 2 connection Interfaces for discrete /O 6

6.8 Sub-base electrical characteristics

6.8-1 Fixed input adaptor sub-bases

Types of sub-base ABE-7 ABE-7 ABE-7 ABE-7 ABE-7
S16E2B1 SI16E2E1 S16E2E0 S16E2F0 S16E2MO
Number of channels 16 16 16 16 16
Control circuit characteristics (application inputs)
Nominal values Voltage 24VDC 48VDC 48VAC 110/ 230/
130VAC 240VAC
Current 12 mA 13 mA 12 mA 8.3 mA 8 mA
Frequency - - 50/60 Hz 50/60 Hz  50/60 Hz
Input Atstate 1 Voltage 2137V 230V 232V 279V 2164V
limit Current >5mA  >6mA  =5mA  >5mA  >45mA
values
Atstate 0 Voltage <5V <10V <10V <30V <40V
Current <2mA <2mA <15mA <2mA <2mA
Frequency - - 47..63Hz 47..63Hz 47..63 Hz
Sensor supply 19..30V 38.4..60V 38.4..53V 96...143V 184..264V
(ripple included)
IEC 1131-2 conformity type 1 type 2 type 1 type 1 type 1
Response time State 0 to 1 0.05 ms 0.05 ms 20 ms 20 ms 20 ms
State 1t0 0 0.4 ms 0.4 ms 20 ms 20 ms 20 ms
Maximum 1000 Hz 1000 Hz 25 Hz 25 Hz 25 Hz
switching frequency
Nominal insulation 110 300V
voltage
Nominal impulse 110 2.5 kv
withstand voltage
(1.2/50)
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6.8-2 Fixed solid state output adaptor sub-bases

Types of sub-base ABE-7 ABE-7 ABE-7
SeeS2B0 S16S2B2 S08S2B1
Number of channels 8/16 16 8
QOutput circuit characteristics
DC load Resistive, Voltage 24 VDC 24\VDC 24\VDC
DC12 duty
Current 0.5A 05A 2A(1)
Inductive, Voltage 24 VDC 24VDC 24VDC
DC13 duty
Current 0.25A 0.25A 0.5A (1)
Filament lamp 10w 10w no
Limit values Voltage 19...30 VDC 19...30 VDC 19...30 VDC
Leakage current at state 0 <0.3mA <0.3mA <0.5mA
Residual voltage at state 1 <06V <06V <05V
Minimum current per channel 1mA 1mA 1mA
Response StateOto 1 0.1 ms 0.1 ms 0.1 ms
State 1t0 0 0.02 ms 0.02 ms 0.02 ms
Built-in Against overloads Yes by current limiter and circuit-breaker
protection and short-circuits Id>0.75 A Id>0.75 A Id>26A
Against inductive Yes by integrated zener diode
overvoltages
Against reversed Yes by peak limiter
polarity
Switching frequency <0.6LP <0.6LP <0.5LP
on inductive load
Fault detection feedback Yes No Yes
Nominal insulation /0 300V
voltage
Nominal impulse 110 2.5 kv
withstand voltage
(1.2 /50)

(1) from 50°C to + 60°C alternating between channels
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6.8-3 Fixed relay output adaptor sub-bases

Types of sub-base ABE-7 ABE-7 ABE-7
ReeS111 Re®S210 R16S212
Number of channels 8/16 8/16 16
Contact characteristics
Limit operating voltage AC ~~ 250V 250 V 250 V
DC — 30V 125V 125V
Thermal current 3A 5A 5A
AC Resistive, Voltage 230 VAC 230 VAC 230 VAC
load AC12 duty
Current (1) 0.6A 15A 15A
Inductive, Voltage 230 VAC 230 VAC 230 VAC
AC15 duty
Current (1) 04A 09A 09A
DC Resistive, Voltage 24\VDC 24\VDC 24\VDC
load DC12 duty
Current (1) 0.6 A 15A 15A
Inductive, Voltage 24\VDC 24VDC 24VDC
DC13 duty
L/R=10ms Current(1) 0.2A 0.6A 0.6A
Minimum switching Current 1mA 10 mA 10 mA
Voltage 5V 5V 5V
Response time State 0 to 1 10 ms 10 ms 10 ms
State 1to 0 6 ms 5ms 5ms
Maximum rate of 0.5 Hz 0.5 Hz 0.5 Hz
on-load operation
Built-in Against overloads None, fit a fast blow fuse per
protection and short-circuits channel or group of channels

Against inductive
overvoltages in AC

None, an RC circuit or an MOV (ZNO) peak
limiter appropriate to the voltage must be
placed across the terminals of each preactuator

Against inductive
overvoltages in DC

None, a flywheel diode must be placed across
the terminals of each preactuator

Nominal insulation Coil/contact 300V
voltage
Nominal impulse withstand  Coil/contact 2.5kv

voltage (1.2 /50)

(1) for 0.5 x10° operations
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6.8-4 Removable output electromechanical relays

Relay references ABR-7 - S21 S23 S33 S37

Relay width 10 mm 10 mm 125mm 125 mm

Contact characteristics

Contact type 1"N/O" 1c/ot  1"c/o" 2"Cc/o"

Max operating voltage AC -~ 250 V 250V 264V 264V

(in line with IEC 947-5-1) DC — 125V 125V 125V 125V

Thermal current 4A 4A 5A 5A

Frequency of the usage current 50/60 Hz

AC load Resistive, Voltage 230 VAC 230VAC 230VAC 230VAC
ACl2duty  Current(l) 1.5A 1.2A 3A 25A
Inductive, Voltage 230 VAC 230VAC 230VAC 230VAC
AC15 duty Current (1) 0.9A 0.7A 1.7A 1.3A

DC load Resistive, Voltage 24VDC  24VDC 24VDC  24VDC
DC12 duty Current (1) 15A 12A 3A 25A
Inductive, Voltage 24\VDC 24VDC 24 VDC 24\VDC
DC13 duty
LIR=10ms Current(1) 0.6A 0.45A 14A 1A

Minimum switching Current 10 mA 10 mA 100 mA 100 mA

Voltage 5V 5V 5V 5V
Response time StateOtol 10ms 10 ms 13 ms 15 ms
State1t0o0 5ms 5ms 13 ms 20 ms

Maximum rate of 0.5 Hz 0.5 Hz 0.5 Hz 0.5 Hz

on-load operation

Nominal insulation Coil/contact 300V

voltage

Nominal impulse Coil/contact 2.5kv

withstand voltage
(1.2 /50)

(1) for 0.5 x10° operations
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6.8-5 Removable input solid state relays

References ABS-7 = EC3AL EC3B2 EC3E2 EA3E5 EA3F5 EA3M5

Relay width 12.5mm 12.5mm 12.5mm 12.5mm 12.5mm 12.5mm

Control characteristics

Nominal operating DC — 5V 24V 48V — — —

voltage (Us) AC ~ 48V 110/130V 230/240V

Maximum operating voltage 6V 30V 60V 53V 143V 264V

(ripple included)

Max Us current 136 mA 15mA 15mA 12mA 83 mA 8mA

State 1 guaranteed Voltage 3.75v 11V 30V 32V 79V 164V
Current 45mA 6mA 6 mA 5mA 5mA 4.5 mA

State 0 guaranteed Voltage 2V 5V v 10V 30V 40V
Current 0.09 mA 2mA 2 mA 15mA 2mA 2 mA

Maximum switching 1000 Hz 1000 Hz 1000 Hz 25Hz 25Hz 25 Hz

frequency (cyclic ratio 50%)

IEC 1131-2 conformity — Type2 Type2 Typel Typel Typel

Response time StateOtol 0.05ms 0.05ms 0.05ms 20ms 20 ms 20 ms

State1to0 04ms 04ms 04ms 20ms 20ms 20 ms

Nominal 110 300V

insulation voltage

Nominal impulse /0 2.5kv

withstand voltage

(1.2/50)
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6.8-6 Fixed output solid state relays

References ABS-7 - SC2E SA2M SC3BA  SC3E SA3M
Relay width 10mm 10mm 12.5mm  12.5mm 12.5mm
QOutput circuit characteristics
Nominal operating DC = 5..48V — 24V 5..48V —
voltage AC ~ — 24..240V — — 24..240V
Maximum voltage 57.6VDC 264VAC 30VDC 60VDC 264 VAC
AC Resistive, Current — 05A — — 2A
load AC12 duty
DC Resistive, Current 0.5 A — 2A 15A —
load DC12 duty
Inductive, Current — — — 0.3A —
DC13 duty
Filament lamp — — — now —
DC6 duty
Leakage current at state 0 <05mA <2mA <03mA <03mA <2mA
Residual voltage at state 1 <1V <11V <03V <13V <13V
Minimum current per channel 1mA 10 mA 1mA 1mA 10 mA
Response time StateOtol 0.1ms 10 ms 0.1 ms 0.1 ms 10 ms
State 1t00 0.6 ms 10 ms 0.02ms 0.6ms 10 ms
Switching frequency — — <05LP — —
on inductive load
Nominal insulation lfe} 300V
voltage
Nominal impulse /0 2.5kv

withstand voltage
(1.2 /50)
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6.9 Dimensions and mounting

* Dimensions
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» Dimensions (cont)
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Reference with dimensions of ABE-7R16T330
272x88 mm ABE-7R16T332
(product pictured with removable ABE-7R16T370

relays and screws not mounted)

(1) Dimension with add-on shunt terminal block
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ABE-7P16T330
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ABE-7P16T334
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* Mounting
TELEFAST 2 connection sub-bases are mounted on 35 mm DIN rails.

A

Special mounting requirements for certain sub-bases

The following sub-bases mustbe mounted on avertical plane and in a horizontal
position :

 input adaptor sub-bases : ABE-7S16E2E1

« solid state output adaptor sub-bases : ABE-7SeeS2Be
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1 General introduction

1.1 Description

1.1-1 General

The analog I/0 modules in the TSX 57 range are standard format modules (occupying
a single position), equipped with one 25-pin SubD connector (TSX AEY 800), two 25-pin
SubD connectors (TSX AEY 1600), or a screw terminal block (TSX AEY 414 and
TSX ASY 410). They can be installed in any position in TSX RKY.. racks, except for the
first position which is reserved for the rack's power supply.

The maximum number of analog modules which can be used in a TSX 57 configuration
must be such that :

« the total number of analog I/O does not exceed 24 in a TSX 57-10 configuration,
« the total number of analog I/O does not exceed 80 in a TSX 57-20 configuration.

1.1-2 Physical description
1 Rigid casing which provides support
and protection for the electronic card.

2 Module reference markings (visible on
the right side of the module).

3 Displayblock showing operating modes
and errors.

Connector for the screw terminal block.

]

5 Module encoder. =

6 25-pin SubD connector(s), for connect-
ing sensors or preactuators.

7 Removable screw terminal block, for 7
connecting sensors or preactuators. | 8

. . ) ) fi

This terminal block is supplied —;Q/ 9

separately under reference
TSX BLY 01.

8 Cover providing access to screw
terminals. Also holds the terminal wiring
and channel identification label.

9 Terminal encoder.
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1.2 Catalog

Module type Inputs

Number of channels 16 8 4
Range +10V +10V +10V
0..10V 0..10 V 0..10 V
0.5V 0.5V +5V 4..20 mA
1.5V 1.5V 0..5V (0..20 mA)
0..20 mA 0..20 mA 1..5V (4..20 mA)
4.20 mA 4.20 mA -13.. + 63 mV
0..400 Q
0..3850 Q
Temperature probe
Thermocouple
Current consumed 0 mA 0 mA 0mA 0 mA
on 24 VR
Current consumed 270 mA (typ.) 270 mA (typ.) 660 mA (typ.) 990 mA (typ.) (*)

on5V 380 mA (max)

Channel isolation

380 mA (max)

940 mA (max) 1220 mA (max) (*)

1500 Vrms isolation

Common point

Resolution 12 bits 16 bits 11 bits + sign

Connections 2 x 25-pin SubD 1 x 25-pin SubD  20-pin screw terminal block

AEY 1600 AEY 800 AEY 414 ASY 410

(*) + 20 mA per active channel

TSX reference




General introduction 1

1.3 Labeling

The module is identified by laser-engraved markings on the cover, accessible on the
front panel and the right-hand side of the module :

C

* module marking 1, which indicates the module reference,
* module marking 2, which indicates the module reference and type,

< removable terminal block label 3, located inside the cover, displaying the module
reference and type and the terminal wiring. Additional information may be added to
this double-sided label by the user.







2 General installation rules

2.1 Installation recommendations

2.1-1 Module and terminal block installation
Inserting/removing modules

Analog modules and terminal blocks can be inserted and removed when the PLC
is powered up (without risk of damage to the modules or interference to the PLC).

The presence of the terminal block is detected using a shunt positioned in the upper
part of the terminal block, which should always be tightened to its maximum.

The terminal block should always be removed beforeremoving the module. This
avoids leading voltage on to the terminal block inputs (up to 1700 V) in the event of
a module isolation fault.

Encoding the screw terminal block

The firsttime a screw terminal block is fitted onto a module, the coding is transferred
from the module to the terminal block which becomes specific to the module type
(for more information about encoding the terminal block, please refer to section 5
of part Al).

2.2  Wiring recommendations

To protect the signal against serial mode and common mode noise, itis advisable to take
the following precautions :

Conductor type
Use shielded twisted pairs with a minimum cross-section of 0.28 mm? (AWG24 gauge).

Cable shielding
» for modules fitted with a screw terminal block (TSX AEY 414/ TSX ASY 410)

Connect the shielding at each end of the cable to the shielding connection terminals
(ground terminals). See the paragraph on the following page concerning referencing
of sensors and preactuators to ground.

» for modules fitted with SubD connector(s) (TSX AEY 800 / 1600)

As there is a large number of channels, a minimum 13-pair twisted cable will be used
with general shielding (external diameter 15 mm maximum), fitted with a 25-pin male
SubD connector for linking with the module.

Connect the shielding of the cable to the cover of the male SubD connector. It is
connected to the PLC ground via the SubD connector retention screws (for this
reason, it is therefore compulsory to screw the male SubD connector onto its
female base).
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Grouping of conductors in cables
Signals of the same type with the same reference to ground can be grouped together
in multipair cables.

Cable routing
Keep the discrete I/O cables (especially those for relay outputs) as far away as possible
from the power cables.

Sensors referenced to ground
For modules with non-isolated channels (TSX AEY 800 and TSX AEY 1600), sensors
which are not referenced to ground are preferred.

To ensure correct operation of the measurement system, the following precautions are
advised :

« sensors should be located near to each other (few meters),

« all the sensors should be referenced to the same point, which is connected to the
module ground.

Use of sensors referenced to ground

If the sensors are referenced to ground,

this can, in certain cases, lead to a ground

voltage at the terminal block or SubD =
connector(s). Itis therefore essential that

the following rules are observed :

« this voltage must be less than the safety
voltage, =

Input channel 1 -ve !

* when a reference voltage is taken to a Input channel n +ve
sensor it can cause leakage current. It
should therefore be checked that any
leakage current generated does not

interfere with the system. I

For safety reasons, the modules are fitted with an RC network (>30 MQ,
4.7 nF), which grounds the reference voltage of the channels.

Use of preactuators referenced to ground

There is no technical restriction for referencing preactuators to ground. For safety
reasons, however, it is preferable to avoid a ground voltage occurring at the terminal
block, as this may vary significantly from the nearby ground voltage.




3 TSXAEY 800/ TSX AEY 1600 modules

3.1 Presentation

General TSX AEY 800 / AEY 1600
TSX AEY 800 and TSX AEY 1600 modules are analog
input modules with 8 /16 high level inputs. Linked to
sensors or transmitters, they perform monitoring,
measurement and continuous process control
functions.

The TSX AEY 800 or TSX AEY 1600 module offers the
range+10V,0..10V,0..5V,1..5V,0..20mAor4..20 mA
for each of its inputs, depending on the choice made
during configuration.

Functions
These input modules perform the following functions :

TSX AEY 800/1600

1000 Vrms isolation

Channel selection Opto-

coupler

Opto-
coupler

Processing ==  BUSX Lo
interface

Multiplexer —{>— AID

8 or 16 inputs

)
s
|5}
5}
c
c
Q
o
[a]
2
>
(%]

Connector to bus X

DC/DC
converter 5V

Function 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5
7

o

{

1 Connection to the process and scanning of input channels
« physical connection to the process, via SubD connector(s),
« protection of the module against overvoltages (peak limiting diodes),
« adaptation of input signals by analog filtering,
« scanning of input channels, by solid state multiplexing (it is possible to scan only
those channels defined as being used : fast cycle).
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Adaptation to input signals

« gain selection, according to the characteristics of the input signals, defined during
configuration (unipolar or bipolar voltage or current range),

e compensation for drift in the amplifier circuits.

Digitalization of input measurement analog signals (12-bit analog/digital
converter).

Converting input measurements to a unit which can be handled by the user

e acceptance of recalibration and alignment coefficients to be applied to the
measurements, as well as the autocalibration coefficients of the module,

« measurement filtering (digital filter), according to the configuration parameters,

* measurement scaling, according to the parameters set during configuration.

Interface and communication with the application

* management of exchanges via bus X,

« geographical addressing,

« reception of module and channel configuration parameters,

« transmission of measured values, as well as the module status, to the application.

Module power supply

Monitoring the module and indicating possible faults to the application
* test of conversion circuit,

« test for range overshoot on the channels,

« test for the presence of the terminal block,

« test of watchdog.
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TSXAEY 800/ TSX AEY 1600 modules 3

3.2 Input processing

3.2-1 Measurement sampling

Measurement sampling depends on the cycle used, defined during configuration :
normal cycle or fast cycle.

In normal cycle, the input scan cycle is fixed, irrespective of the number of inputs
used :

« 27 ms for a TSX AEY 800 module.

* 51 ms fora TSX AEY 1600 module.

In fast cycle, only the channels defined as used are scanned, even if they are not
consecutive. This improves the module scan time. The module scan time is
represented by the following formula :

Ct (ms) =3 (N + 1), where N = number of channels used
For example, if 6 channels are used the scan time is 3 (6 + 1) =21 ms
Filtering is inhibited in fast mode.

The scan cycle of the channels used is as follows :
e normal cycle

Channel 0 ‘ ‘ Clizmnl | — Channel 7 (15) ‘ ‘ Internal ref. (*)

3ms 3ms 3ms 3ms

27 ms (TSX AEY 800)
51 ms (TSX AEY 1600)

- fast cycle (for example, channels 3, 5 and 6 used)

Channel 3 ‘ ‘ Channel 5 ‘ ‘ Channel 6 ‘ ‘ Internal ref. (*)

3ms 3ms 3ms 3ms

Tc=3(N+1)=12ms

(*) corresponds to the acquisition of voltage references integrated in the module, to enable
its periodic autocalibration.

Note

The module scan is not synchronous with the PLC scan (application). At the start of each PLC
cycle, the channel values are taken into account, which means that some values will not have
changed if the scan of the MAST task is shorter than that of the module.
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3.2-2 Range selection and overshoot monitoring

Each module has the choice of 6 ranges for each of its inputs : + 10V, 0..10 V, 0.5 V,
1.5V, 0..20 mA and 4..20 mA.

The module monitors overshoot forthe chosenrange, ie. it checks thatthe measurement
is between the upper and lower limits defined in the table below. Outside these limits,
the analog measurement system risks saturation and an overshoot fault is signalled
by a bit which can be used by the program (error bit %Imodule.channel.ERR =1
indicates a channel fault and status word bit %MWmodule.channel.2:X1 = 1
indicates a range overshoot on the channel).

Modules generally allow a 5% range overshoot of the positive electrical range (for
example, 5% of 10 V for the range + 10 V). The 0-5 V and 0-20 mA ranges will not
tolerate a negative overshoot. As soon as the measured value becomes negative, a
range overshoot fault is signalled.

AEY 800 |Lower Upper Values Min. limit Max. limit
AEY 1600 | Limit Limit available in User (1) in User (1)

by default. |format format

Standard
Range format
+10V -105V +105V + 10500 Min - 5% (max-min)/2 | Max + 5% (max-min)/2
0..10V -05V +105V -500..10500 | Min - 5% (max-min) | Max + 5% (max-min)
0.5V oV +525V  |0..10500 Min (2) Max + 5% (max-min)
1.5V 0.8V +52V - 500..10500 | Min - 5% (max-min) | Max + 5% (max-min)
0.20mA |0mA +21 mA 0..10500 Min (2) Max + 5% (max-min)
4.20mA |+3.2mA |+20.8mA |-500..10500 | Min - 5% (max-min) | Max + 5% (max-min)

Min / Max : minimum / maximum values entered in USER format configuration.

See section 3.2-4

)
@

-10 mV for the range 0.5V,
-40 pA for the range 0..20 mA.

Range overshoot is signalled for an overshoot of approximately :

3.2-3 Measurement filtering

First order filtering is performed with a filtering coefficient which can be modified via
a programming terminal or by the program. The mathematical formula used is :

Mes, =a x Mes, , + (1- a) x Val,

a = filter efficiency,

Mes, = filtered measurement at moment n,
Mes, , = filtered measurement at moment n-1,
Val, = "raw" value measured at moment n.

where :

n-1
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During configuration, the user selects the filter value from 7 possible values (0 to 6).
This value may be subsequently modified, even when the application is in RUN.

TSX AEY 800
Efficiency Value Corresponding | Filter response Cut off
required to select a time at 63% frequency (Hz)
No filter 0 0 0 -
Low level of 1 0.750 100 ms 1.591
filtering 2 0.875 202 ms 0.788
Medium level of | 3 0.937 419 ms 0.379
filtering 4 0.969 851 ms 0.187
High level of 5 0.984 1.714 s 0.093
filtering 6 0.992 3.442s 0.046
TSX AEY 1600
Efficiency Value Corresponding | Filter response Cut off
required to select a time at 63% frequency (Hz)
No filter 0 0 0 -
Low level of 1 0.750 178 ms 0.894
filtering 2 0.875 382 ms 0.416
Medium level of | 3 0.937 791 ms 0.201
filtering 4 0.969 1.607 s 0.099
High level of 5 0.984 3.239s 0.049
filtering 6 0.992 6.502 s 0.024
Note

Filtering is inhibited in fast cycle
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3.2-4 Measurement display

The measurement supplied to the application can be used directly by the operator, who
can choose between :

« using the 0..10000 standard display (or = 10000 for the range + 10 V),
< entering the parameters for the display format by indicating the desired minimum and
maximum values.

Standard display. The values are displayed in standard units :

« for a unipolar range of 0-10 V, 0-5 V, 0-20 mA or 4-20 mA, they are displayed from 0
to 10000 (0 %, to 10000 %),

« for the bipolar range of + 10 V, they are displayed from - 10000 to + 10000
(- 10000 %, to + 10000

OOO) :

User display. The user may select the range of values in which the measurements are
expressed, by choosing :

+ the lower limit corresponding to the minium of the range 0 %, (or - 10000 ° ),

« the upper limit corresponding to the maximum of the range + 10000 % .
These upper and lower limits are integers between - 30000 and + 30000.

Forexample, suppose a conditioning unitindicates information about pressure on a4-20
mA loop, with 4 mA corresponding to 3200 mB and 20 mA corresponding to 9600 mB. The
user can then select the User format, by defining the following upper and lower limits :

* 0%, <=>3200 as lower limit,

+ 10000 %, <=> 9600 as upper limit.

The values transmitted to the program will vary between 3200 (= 4 mA) and 9600
(=20 mA).

For more information about standard or user display, refer to the installation manual for
application-specific functions, reference TLX DS 57 PL7 12E.
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3.2-5 Sensor alignment

Alignment consists of eliminating a systematic shift observed by a given sensor, around
a given operating point. An error linked to the process will be compensated but not an
error linked to the control system. For this reason, replacing a module does not require
a new alignment. On the other hand, replacing the sensor or changing the operating
point of that sensor will require a new alignment.

[

Conversion line
after alignment /
7

7/
7/
7/
/

7/
/ Initial conversion line
4

0 100 %

For example, suppose that a pressure sensor, linked to a conditioning unit (1mV/mB),
indicates 3200 mB, while the actual pressure is 3210 mB. The value measured by the
module in standard scale will be 3200 (3.20 V). The user can align the measurement to
the value 3210 (required value). After this alignment procedure, the measurement
channel will apply a systematic offset of +10 to any new measurement.

The alignment value which should be entered is 3210.

The alignment value can be modified viaa programming terminal, even when the
program is in RUN. For each input channel, the user can :

« display and modify the required measurement value,
» save the alignment value,
» know if the channel already has an alignment.

The alignment offset can also be modified via the program.
Alignment is performed when the channel is in normal operation, without affecting the
operating modes of the module channel.

The maximum deviation between the measured value and the required value (aligned
value) should not exceed + 1000.
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3.2-6 Recalibration

As TSX AEY 800 and TSX AEY 1600 modules are common point modules, it is only
necessary to recalibrate channel 0 in order to recalibrate the whole module.

It is recommended that the module should be recalibrated outside the application.

Recalibration can be performed with the PLC task linked to the channel, in RUN or in
STOP.

In recalibration mode, the measurements of all the module channels are declared
invalid (bit %Ixy.i.ERR = 1), filtering and alignment are inhibited, the acquisition
cycles of the channels can be extended.

As inputs other than channel 0 are not read during recalibration, the value transmitted
tothe application for these other channelsis the last value measured before recalibration.

Recalibration is performed from the calibration screen and is performed for the whole
module only on channel 0. To do this :

« click on a channel to go to recalibration mode (a confirmation message signals the
change to this mode),

« connectavoltage reference to the voltage input of channel 0, according to the range
to be recalibrated :

- reference = 10 V £ 20 ppm, to recalibrate the module for the ranges + 10 Vand 0..10 V,
- reference = 5V + 20 ppm, to recalibrate the module for the ranges 0.5V, 1.5V, 0..20
mA and 4..20 mA.
Warning : the 5 V reference recalibrates the whole measurement system for the
ranges 0..20 mA and 4..20 mA, but does not take into account the 250 Q current
shunt integrated in the module and located on the current input,

« selectin the calibration screen the connected reference (for example 10 V). Wait the
necessary time for the voltage reference to stabilize, then confirm the selection.
Recalibration of the ranges linked to this reference (for example, + 10 V and 0..10 V)
is performed automatically. The displayed value of channel 0 should therefore be
10000 =+ 10.

« the user can then connect another external voltage reference (for example 5 V), then
repeat the previous procedure up to the automatic recalibration of the ranges linked
to that reference (0..5V, 1..5V, 0..20 mA and 4..20 mA).

Recalibration is not accepted until it has been saved in the module ("save" button). The
"Return to factory parameters" button cancels all recalibrations and reverts to the
initial recalibration (performed in the factory). Pressing the "Return to factory parameters"
button triggers a confirmation message. However, after confirmation, it is immediately
accepted and does not require saving.

If the user exits the screen without saving, a message is displayed which reminds the
user that it has not been saved. If the user still chooses to exit the screen, the new
calibration coefficients will be lost (it will revert to the old coefficients).
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3.3 Fault processing

3.3-1 External faults
Range overshoot
At the time of measurement range overshoot, the following bits are setto 1 :

 fault bit %Ixy.i.ERR, associated with the channel (for example, %I2.0.ERR for
channel 0 of the module located in slot 2),

* bit 1 (range overshoot) of status word associated with the channel (for example,
%MW?2.0.2:X1 for channel O of the module located in slot 2).

The I/O indicator lamp is permanently on during the fault.

3.3-2 Internal faults

Each module carries out a series of self-tests (watchdog, memory, analog/digital
conversion circuit). When an error occurs during these tests, aninternal faultis signalled.
The channels change to 0 and the ERR indicator lamp is permanently on. If amodule
is inoperative and can no longer communicate with the processor, the latter will still be
informed as it detects a module which is absent or inoperative.

Self-test performed Status of ERR indicator  Feedback of fault
lamp during a fault to the processor

Watchdog test Permanently on no

Checksum of REPROM memory Permanently on no

Test of bus X interface Permanently on no

Test of external RAM Permanently on no

Test of EEPROM memory Permanently on no

Test of internal references Permanently on yes

3.3-3 Other faults

Communication fault
When a communication fault occurs with the processor, the channels are frozen at the
last value before the fault.
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Terminal block fault (user definable)

If the terminal block fault is configured, it occurs when at least one channel is used, while

the corresponding SubD connector is absent. When such a fault occurs, the following

bits are setto 1 :

« fault bit %Ixy.i.ERR, associated with the channel (for example, %I2.0.ERR for
channel 0 of the module located in slot 2),

« bit 2 (terminal block fault) of the status word associated with the channel (for example,
%MW?2.0.2:X2 for channel O of the module located in slot 2).

The I/O indicator lamp flashes during the fault.

3.3-4 Fault display

Modules TSX AEY 800 and TSX AEY 1600 are fitted with a display block comprising 3
indicator lamps which display the module operating modes and possible faults : RUN,
ERR and I/O indicator lamps.

Module status Status indicator lamps
ERR 110

Normal operation

External fault (range overshoot)

Internal fault (module failure)
« communication with CPU possible

« communication with CPU not possible

Other fault (communication fault)

o000 00 °
OO0 ee® OO
® 000 @0

Other fault (terminal block fault)

Note
When a range overshoot fault occurs at the same time as a terminal block fault, the indicator lamps
behave as for a range overshoot (I/O lamp is on).

O Indicator lamp off
® Indicator lamp flashing

‘ Indicator lamp on
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3.4 Characteristics

3.4-1 Input characteristics
Module TSX AEY 800 TSX AEY 1600
Number of channels 8 16

Analog/digital conversion

12 bits (3719 points for voltage / 3836 points for current)

Configuration of acquisition scan

Fast : periodic acquisition of channels used
Normal : periodic acquisition of all channels

Conversion time

3 ms/ channel

3 ms/ channel

Channels / ground dielectric voltage

1000 V rms

1000 V rms

Isolation between channels

Common point

Common point

Isolation between bus and channels

1000 V rms

1000 V rms

Maximum permissible overvoltage
on inputs

+ 30 V for voltage
+ 30 mA for current

+ 30 V for voltage
+ 30 mA for current

Standards IEC 1131 IEC 1131
Electrical range +10V 0.5V 0..20 mA
0.10V 1.5V 4..20 mA
Full scale (FS) oV 5V 20 mA
Resolution 5.38 mV 1.34 mV 5.21 pA
Maximum error at 25 °C 0.19% FS 0.15% FS 0.25% FS
Max. error at 0 to 60 °C 0.22% FS 0.22% FS 0.41% FS
Temperature drift 20 ppm/°C 20 ppm/°C 45 ppm /°C
Range overshoot +105V 0.5.25V 0..21 mA
(range + 10 V) (range 0..5V) (range 0.. 20 mA)
-0.5.105V 0.8.52V 3.2..20.8 mA
(range 0..10 V) (range 1..5V) (range 4..20 mA)
Precision of internal / / 0.1% - 25 ppm/°C
conversion resistance
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3.5

Connections

3.5-1 Connector pinout

TSX AEY 800

(1) +IVO
(2) +ICo
*)

(3) COML/STD
(@) +Iv2
(5) +IC2
(6) COM3
(7) +Iva4
(8) +Ic4
(9) COM5
(10) +IV6
(11) +IC6
(12) com7

(13) STD

)

POBOOOOG®O®HOE O

RO 66 66 6 6

C

COMO (14)
+V1 (15)
+IC1 (16)
COoM2 (17)
+V3 (18)
+IC3 (19)
COM4 (20)
+IV5 (21)
+IC5 (22)
COMS (23)
+IV7 (24)

+IC7 (25)

TSX AEY 1600

(1) +IVO
() +Ico
®) COMl/STg
(@) +Iv2
(5) +IC2
(6) COM3
(7) +IV4
(8) +Ic4
(9) COM5
(10) +Iv6
(11) +Ic6
(12) com7?

(13) STD

(1) +Iv8
(2) +ics

) COMQ/STTD
(4) +IV10

(5) +IC10

(6) COM11

(7) +IV12

(8) +IC12

(9) cOM13
(10) +Iv14
(12) +ic14
(12) COM15

(13) STD

+IVx
+ICx

: +ve voltage input of channel x
: +ve current input of channel x
COMx: -ve input of channel x (voltage or current)
STD : Strap (*) to detect removal.

)

O CHONONONONONONONONONGS)

®O 00600 ®6O ®O

L

@)
®
®
T®
©
@
@
®
©
®®
@
@®
®®
®®
®

(

COMO (14)
+IV1 (15)
+IC1 (16)
CoM2 (17)
+V3 (18)
+IC3 (19)
COM4 (20)
+IV5 (21)
+IC5 (22)
COMS6 (23)
+IV7 (24)

+IC7 (25)

COMS (14)
+1V9 (15)
+1C9 (16)
COM10 (17)
+IV11 (18)
+IC11 (19)
COM12 (20)
+1V13 (21)
+IC13 (22)
COM14 (23)
+IV15 (24)

+IC15 (25)
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3.5-2 Wiring accessories

Using TELEFAST wiring accessories facilitates the installation of TSX AEY 800 and
TSX AEY 1600 analog modules, by giving access to the inputs via the screw terminals.
The analog module is connected to the TELEFAST accessories via a 3 meter shielded
cable, reference TSX CAP 030 which has 25-pin SubD connectors fitted at both ends.

There are two types of TELEFAST analog wiring accessories :

» TELEFAST accessory, reference ABE 7 CP A02, distributes the 8 channels coming
from a 25-pin SubD connector, onto the screw terminals,

» TELEFAST accessory, reference ABE 7 CP A 03, distributes the 8 channels coming
from a 25-pin SubD connector, onto the screw terminals; but also :
- supplies, channel by channel, the 2 and 4-wire sensors with a 24 V protected and

current-limited voltage (to 30 mA),

- maintains the continuity of the current loops when the 25-pin SubD connector is

removed,
- protects the current shunt contained in the modules against overvoltages.

B
)

TELEFAST
0000000000000000000Q
L]

W@@HH'?@I 1©
(> (E-)>

TSX CAP 030

TSX CAP 030

000000000000 0000000Y

000000000000000Y
"

=

L I

Sensors

(e]e]ele]

A
TELEFAST
0000000000000000000Y
000000000000 0O00000Y
o

000000000000000d
L

=
L ]

Sensors

Note

The TELEFAST wiring accessory, reference ABE 6 SD 2520, can be used instead of the
TELEFAST ABE 7 CP A02, as it has the same functions (the only difference between the 2 wiring
accessories is that the TELEFAST ABE 6 SD 2520 belongs to the TELEFAST first-generation

range).
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3.5-3 TELEFAST pinout

After connecting the analog module toa TELEFAST accessory, via cable TSX CAP 030,
the distribution of the analog channels on the TELEFAST terminals is as follows :

TELEFAST, reference ABE 7 CP A02

TELEFAST | 25-pin SubD | Type of signal TELEFAST | 25-pin SubD | Type of signal
terminal no C(_)nnector terminal no ct_)nnector

pin no. pin no.
1 / Ground Suppl / Ground
2 / Ground Supp2 / Ground
3 / Ground Supp3 / Ground
4 / Ground Supp4 / Ground
100 1 +IVO or +IV8 200 14 COMO or COM8
101 2 +ICO or +IC8 201 / Ground
102 15 +IV1 or +IV9 202 3 COM1 or COM9
103 16 +IC1 or +IC9 203 / Ground
104 4 +IV2 or +IV10 204 17 COM2 or COM10
105 5 +IC2 or +IC10 205 / Ground
106 18 +IV3 or +IV11 206 6 COM3 or COM11
107 19 +IC3 or +IC11 207 / Ground
108 7 +IV4 or +IV12 208 20 COM4 or COM12
109 8 +IC4 or +IC12 209 / Ground
110 21 +IV5 or +1V13 210 9 COMS5 or COM13
111 22 +IC5 or +IC13 211 / Ground
112 10 +IV6 or +IV14 212 23 COM6 or COM14
113 11 +IC6 or +IC14 213 / Ground
114 24 +IV7 or +IV15 214 12 COM7 or COM15
115 25 +IC7 or +IC15 215 / Ground
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TELEFAST, reference ABE 7 CP A03

TELEFAST | 25-pin SubD | Type of signal TELEFAST | 25-pin SubD | Type of signal
terminal no connector terminal no connector
pin no. pin no.
1 / ov Suppl / 24V (sensor supply)
2 / ov Supp2 / 24V (sensor supply)
3 / ov Supp3 / 0 V (sensor supply)
4 / ov Supp4 / 0 V (sensor supply)
100 / I1S1 or 1S9 (*) 200 / ISO or IS8 (*)
101 15 +IV1 or +IV9 201 1 +IVO or +IV8
102 16 +IC1 or +IC9 202 2 +ICO or +IC8
103 / Ground 203 14/3 COMO / COM1 or
COM8/ COM9
104 / 1S3 or IS11 (*) 204 / IS2 or 1S10 (¥)
105 18 +IV3 or +IV11 205 4 +IV2 or +IV10
106 19 +IC3 or +IC11 206 5 +IC2 or +IC10
107 / Ground 207 17/6 COM2 / COM3 or
COM10/COM11
108 / IS5 or IS13 (¥) 208 / IS4 or IS12 (*)
109 21 +IV5 or +1V13 209 7 +IV4 or +IV12
110 22 +IC5 or +IC13 210 8 +IC4 or +IC12
111 / Ground 211 20/9 COM4 / COMS or
COM12 / COM13
112 / IS7 or IS15 212 / IS6 or IS14 (*)
113 24 +IV7 or +IV15 213 10 +IV6 or +IV14
114 25 +IC7 or +IC15 214 11 +IC6 or +IC14
115 / Ground 215 23 /12 COM6 / COM7 or
COM14 / COM15

(*) ISx: 24 Vsupply on channel x
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4 TSXAEY 414 module

4.1 Presentation

General

The TSX AEY 414 is a multirange input module, with 4
inputs isolated from each other. This module provides for
each of its inputs, according to the selection made during
configuration, the range :

* B,E, J K L N, R, S, T, Uthermocouple or electrical
range -13..+63 mV,

e 2or4-wire Pt100, Pt1000, Ni1000 temperature probes,
or ohmic range : 0..400 Q, 0..3850 Q,

 highlevel+10V,0..10 V,+5V,0..5 V(0..20 mAwithan
external shunt) or 1..5 V (4..20 mA with an external
shunt). Note that external shunts are delivered with the
product.

Note
The terminal block is supplied separately under reference TSX BLY 01.

Functions
This input module performs the following functions :

TSX AEY 414

2830 Vrms isolation

1780 Vrms isolation

Opto- Gain selection

coupler

Channel selection (0..3)

!

Opto-
coupler

Opto-

>~
V
@ coupler

[ —

Bus X

A/D = Processing = .o e

e

Opto-

>~
V
@ coupler

20-pin screw terminal block
Multiplexer

x
(%2}
=1
Qo
e
o
{> Opto- Internal “;3
coupler [« temperature g
@ measurement 8
I
DC/DC
converter 5V B
— N
Function 1 2 3 A
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Connection to the process and scanning of input channels

physical connection to the process, via screw terminal block,

gain selection, according to the characteristics of the input signals, defined for
each channel during configuration (high level, thermocouple or temperature probe
range).

multiplexing

Digitalization of input measurement analog signals

Converting input measurements to a unit which can be handled by the user

acceptance of recalibration and alignment coefficients to be applied to the
measurements (channel by channel and range by range), as well as the
autocalibration coefficients of the module,

linearization of the measurement provided by Pt or Ni temperature probes,
linearization of the measurement and acceptance of the internal or external cold
junction compensation, in the case of thermocouples,

measurement scaling, according to the parameters set during configuration
(physical units or user range).

Interface and communication with the application

management of exchanges via bus X,

geographical addressing,

reception of module and channel configuration parameters,

transmission of measured values, as well as the module status, to the application.

Module power supply

Monitoring the module and indicating possible faults to the application

test for the conversion circuit,

test for range overshoot on the channels,

test for the presence of the terminal block,

testofthe sensor link (exceptonranges +10V,0..10V, 5V, 0.5V and 0..20 mA),
test for the watchdog.
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4.2 Input processing

4.2-1 Measurement sampling

The TSXAEY 414 module scantime and consequently the sampling rate are independent
of the AC supply frequency (50 Hz or 60 Hz).

The measurements are linked together in the following way : channel 0, channel 1,
channel 2, channel 3 and internal selection. Internal selection corresponds to the
internal temperature or internal references for module autocalibration or to the line
compensation for the temperature probe ranges.

110 ms 110 ms
Tconv Ttf Tconv Tconv
Channel 0 ‘ ‘ Channel 1 Internal selection
550 ms

Tconv is the time taken to convert a channel : Tconv = 106 ms,
Ttf is the time taken for the wiring test : Ttf = 4 ms.

Internal selection does not require a wiring test, except for line compensation.

The scan is always executed in the same way and lasts 550 ms.

4.2-2 Range selection and overshoot monitoring

Using the software, the user can choose one of the following ranges for each channel :
+10V,0..10 V, 5V, 0.5V (0..20 mA), 1..5 V (4..20 mA), -13..+63 mV, 0..400 Q, 0..3850
Q, Pt100, Pt1000, Ni1000, B, E, J, K, L, N, R, S, T and U thermocouple.

For thermocouple ranges, cold junction compensation is performed by the module.
However, the cold junction temperature can be measured via the module terminal block
(by an internal probe in the module) or remotely via a Pt100 Class A external probe (not
supplied), connected to channel 0 of the module.

Whatever the selected range, the module monitors overshoot; that is, it checks that the
measurement is between the upper and lower limits defined by the following table.
Outside these limits, saturation of the analog measurement system is likely and an
overshoot fault is signalled by a bit which can be used by the program (error bit
%Ixy.i.ERR = 1 signals a fault on the channel and status word bit %MWxy.i.2:X1 =1
indicates a range overshoot on the channel).
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For ranges #10V, 0..10V,¥5V, 0.5V, 1.5V, 0..20 mA and 4..20 mA :
modules generally allow a 5% positive overshoot of the electrical range.

For temperature ranges :

the range overshoot corresponds to an overshoot of the input range, an overshoot of the
standard sensor measurement zone or an overshoot of the compensation temperature
range (-5 °Cto +85 °C). The use of internal compensation in a normal environment (0 °C
to +60 °C) is compatible with thresholds -5 °C to +85 °C.

Overshoot values

TSX AEY 414 | Lower Upper Default Min. limit in Max. limit in
Range limit limit values User mode User mode

+10V -10.5V +10.5V +10500 Min - 5%(max-min)/2 | Max + 5%(max-min)/2
0.10V -05V +10.5V -500..+10500 | Min - 5%(max-min) | Max + 5%(max-min)
+5V -5.25V +5.25V +10500 Min - 5%(max-min) | Max + 5%(max-min)
0.5V -0.25V +5.25V -500..+10500 | Min - 5%(max-min) | Max + 5%(max-min)
1.5V +0.8V +5.2V -500..+10500 | Min - 5%(max-min) | Max + 5%(max-min)
0..20 mA -1 mA +21 mA -500..+10500 | Min - 5%(max-min) | Max + 5%(max-min)
4.20 mA +3.2mA +20.8 mA -500..+10500 | Min - 5%(max-min) | Max + 5%(max-min)
B 0°C (32 °F) +1802 °C (+3276 °F)|d°C ord°F |0 +10000

E -270 °C (-454 °F) +812 °C (+1495 °F) |d°Cord°F |0 +10000

J -210 °C (-346 °F) +1065 °C (+1953 °F)| d°C or d°F |0 +10000

K -270 °C (-454 °F)| +1372 °C (+2502 °F)| d°C or d°F 0 +10000

L -200 °C (-328 °F)| +900 °C (+1652 °F) |d°C or d°F 0 +10000

N -270 °C (-454 °F) +1300 °C (+2372 °F)| d°C or d°F |0 +10000

R -50 °C (-58 °F) | +1769 °C (+3216 °F)| d°C ord°F |0 +10000

S -50 °C (-58 °F) | +1769 °C (+3216 °F)| d°C ord°F |0 +10000

T -270 °C (-454 °F)| +400 °C (+752 °F) |d°Cor d°F 0 +10000

U -200°C (-328 °F) | +600 °C (+1112 °F) |d°C or d°F 0 +10000

Pt100 -200 °C (-328 °F)| +850 °C (+1562 °F) |d°C or d°F -500 +10000

Pt1000 -200 °C (-328 °F) +800 °C (+1472 °F) |d°Cord°F |-500 +10000

Ni1000 -60 °C (-76 °F) | +240°C (+464 °F) |d°Cord°’F |-500 +10000
-13.+63mV | -13mV +63 mV -2064..10000 | Min Max

0..400 Q 0 400 Q 0..10000 Min Max

0..3850 Q 0 3850 Q 0..10000 Min Max
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4.2-3 Sensor link monitoring

Sensor link monitoring imposes a maximum value on the resistance, Rs, of the sensors
connected to the module inputs. This maximum Rs value is compatible with normal
operation of TSX AEY 414 module (refer to the following table).

A sensor link fault can correspond to a short-circuit (S.C.) or an open circuit (O.C.)
according to the type of sensor used. However, report is global and makes no distinction
between a short-circuit and an open circuit.

Notes
« the module manages the coherence between the terminal block fault and the sensor link fault.

« the sensor link fault is not detected in the 0-5 V / 0-20 mA range (this function is not offered to
the user and the wiring test is not performed).

« inthe 1-5 V/ 4-20 mA range, the wiring test is only effective if the 250 Q shunt is connected. If
the shunt is not connected, the wiring test may not detect a fault, even if the cables are cut.

« inthe case of temperature probes, the sensor link fault caused by a line compensation anomaly
can appear or disappear with a maximum delay of 12 s, in relation to the occurrence of the
anomaly.

Sensor Pt1000 / Ni1000 Pt100 Thermocouples
temperature probes temperature probe -15/60 mV, B, E, J,
K,L,N,R,S, T,U
Max Rs - - 100 Q
O.C. > 3850 Q > 400 Q 100000 Q
S.C. 150 Q 15Q not detectable

4.2-4 Measurement filtering

First order filtering is performed with a filtering coefficient which can be modified from
a programming terminal or by the program. The mathematical formula used is as

follows :

Mes, =ax Mes,_, + (1-a)x Val

where : a = filter efficiency,
Mes, = filtered measurement at moment n,
Mes, , = filtered measurement at moment n-1,

Val, ="raw" value measured at moment n.
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During configuration the user selects a filter value from 7 possible values (0 to 6).
This value may be subsequently modified, even when the application is in RUN.

Efficiency Value Corresponding | Filter response Cut off
required to select a time at 63% frequency (Hz)
No filtering 0 0 0 -

Low level of 1 0.750 191s 0.083

filtering 2 0.875 412s 0.039

Medium level of | 3 0.937 8.45s 0.019

filtering 4 0.969 17.5s 0.0091

High level of 5 0.984 34.1s 0.0046

filtering 6 0.992 68.5s 0.0022

4.2-5 Measurement display

This processing enables the choice of the display format in which the measurements are
supplied to the user program. It is necessary to differentiate between electrical ranges
and thermocouple or temperature probe ranges.

Electrical ranges
The measurement supplied to the application can be used directly by the operator who
can choose between :

¢ using 0..10000 standard display (or £10000 for the range £10 V),
« setting his own display format parameters by indicating his required minimum and
maximum values.

Standard display (default). Values are displayed in standard units :
- for a unipolar range 0..10 V, 0..5 V, 0..20 mA or 4..20 mA, they are displayed from
0 to 10000 (0%, to 10000% ),

-for £ 10 V and 5 V bipolar ranges, they are displayed from -10000 to +10000
(-10000%; to +10000% ).

User display. The user by choose the range of values in which the measurements are
expressed, by choosing :

- the lower limit corresponding to the minimum of the range : 0%, (or -10000°,
- the upper limit corresponding to the maximum of the range : +10000% .

OOO)‘

These upper and lower limits are integers between -30000 and +30000.
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Thermocouple and temperature probe ranges
The user has the choice of two types of display :

e Temperature display. Values are supplied by default in tenths of a degree :
- tenths of a degree Celsius, if the unit chosen during configuration is °C,
- tenths of a degree Fahrenheit, if the unit chosen during configuration is °F.

 Standard display. The user can choose a 0..10000 standard display (0to 10000% ),
by specifying the minimum and maximum temperatures corresponding to 0 and
10000.

4.2-6 Sensor alignment

Alignment consists of eliminating a systematic shift observed by a given sensor, around
a given operating point. An error linked to the process will be compensated but not an
error linked to the control system. For this reason, replacing a module does not require
a new alignment. On the other hand, replacing the sensor or changing the operating
point of that sensor will require a new alignment.

7
7/

Conversion line //
after alignment/

7/
7/
7/
/
/
7

b Initial conversion line

0 100 %

For example, suppose that a Pt100 probe, plunged into melting ice (probe adjustment
procedure) displays 10 °C after measurement (and not 0 °C). The user can align the
measurement to the value 0 (required value). After this alignment procedure, the
measurement channel will apply a systematic offset of -10 to any new measurement.

The alignment value can be modified via a programming terminal, even if the
program is in RUN. For each input channel, the user can :

« display and modify the required measurement value,
* save the alignment value,
« know if the channel already has an alignment.

Alignment is performed when the channel is in normal operation, without affecting the
operating modes of the module channel.

The maximum deviation between the measured value and the required value (aligned
value) should not exceed + 1000.
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4.2-7 Recalibration
Recalibrating a module :

« corrects long-term drifts on the module,
 improves precision at an ambient temperature other than 25 °C (recommended).

The recalibration range is limited to between +£1% of the full scale, since beyond that
range the module will consider there to be an analog input circuit anomaly.
Recalibration (full scale) is performed on each of the channels and in each of the ranges,
by placing a calibration source directly on the input terminals. The following table
indicates the calibration value to be supplied, according to the user range :

User range +10V,0.10V, 5V, 0.5V, | Pt100, Pt1000 and |-13..63mV, B, E, J, K, L,
1.5V, 0..20 mA & 4..20 mA | Ni1000 N,R,S, Tand U
Calibration voltage | 10 V £0.018% 2.5V +0.016% 60 mV +£0.028%

-~

Measurement current 2.5 mA +£0.0328% |/

* In the case of temperature probes, recalibration of the current source takes place
channel by channel. This consists of reading the value supplied by each of the current
sources (only in 2.5 mA) to within 0.0328% and supplying the value in units of 100 nA.
The recalibration procedure is available via the PL7 Junior software debug screens
(refer to the installation manual for analog applications).

« for the calibration voltages 10 V and 2.5 V, the expected value read after calibration
is 10000 £2. For a calibration voltage of 60 mV, the value read is expected to be
9523 +2 (10000 corresponding to full scale, ie 63 mV).

4.3 Fault processing
4.3-1 External faults

Range overshoot

At the time of measurement range overshoot, the following bits are setto 1 :

« fault bit %lIxy.i.ERR, associated with the channel (for example, %I2.0.ERR for
channel 0 of the module located in slot 2),

« bit 1 (rage overshoot) of status word associated with the channel (for example,
%MW?2.0.2:X1 channel 0 of the module located in slot 2).

The I/O indicator lamp is permanently on during the fault.

Sensor link fault (user definable)

When a sensor link fault occurs (refer to section 4.2-3, sensor link monitoring), the

following bits are setto 1 :

« fault bit %lIxy.i.ERR, associated with the channel (for example, %I2.0.ERR for
channel 0 of the module located in slot 2),

* bit 0 (sensor link fault) of status word associated with the channel (for example,
%MW?2.0.2:X1 channel 0 of the module located in slot 2).

The I/O indicator lamp is permanently on during the fault.
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4.3-2 Internal faults

Each module carries out a series of self-tests (watchdog, memory, analog/digital
conversion circuit). When an error occurs during these tests, an internal fault is
signalled : the channels are reset to 0 (%IWHxy.i) and the ERR indicator lamp is
permanently on. If a module is inoperative and can no longer communicate with the
processor, the latter will still be informed as it detects a module which is absent or
inoperative.

Self-test performed Status of ERR indicator | Feedback of fault
lamp during a fault to the processor

Watchdog test Permanently on no

Checksum of REPROM memory Permanently on no

Test of bus X interface Permanently on no

Test of external RAM Permanently on no

Test of EEPROM memory Permanently on no

Test of converters Permanently on yes

Test of internal references Permanently on yes

4.3-3 Other faults

Communication fault
When a fault of communication with the processor occurs the channels are frozen at the
last value before the fault.

Terminal block fault (user-definable)
Ifthe terminal block faultis configured, it occurs when the terminal block is absent. When
such a fault occurs, the following bits are setto 1 :

« fault bit %Ixy.i.ERR, associated with the channel (for example, %I2.0.ERR for the
channel 0 of the module located in slot 2),

« bit 2 (terminal block fault) of the status word associated with the channel (for example,
%MW?2.0.2:X2 for the channel 0 of the module located in slot 2).

The I/O indicator lamp flashes during the fault.
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4.3-4 Fault display

C The TSX AEY 414 module is fitted with a display block comprising 3 indicator lamps
which display the module operating modes and possible faults : RUN, ERR and 1/O
indicator lamps.

Module status Status indicator lamps
ERR /0

Normal operation

)
® 0c

O
O

® O

External fault (range overshoot or
sensor link fault)

Internal fault (module failure)
« communication with CPU possible

e communication with CPU not possible

Other fault (communication fault)

e 0o
OO0 0e
® 000

Other fault (terminal block fault)

(O Indicator lamp off
@ Indicator lamp flashing

@ ndicator lamp on
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4

4.4

Characteristics

4.4-1 General characteristics

Number of channels

4

Analog/digital conversion

0..65535 points / 16 bits

Acquisition scan time

550 ms

Digital filter

1st order / User-definable time constant

Channel / ground dielectric voltage

1780 Vrms

Dielectric voltage between channels 2830 Vrms

Permissible common mode voltage
betw. channels and ground during operation

240 VAC or 100 VDC

Permissible common mode voltage
between channels during operation

415 VAC or 200 VDC

Overvoltage permitted in differential
mode on inputs

+30 VDC (powered on, without 250Q external resistors)
+15 VDC (powered off, without 250Q external resistors)

Overcurrent permitted on inputs

+25 mA (powered on/off, with 250Q external shunts)

Linearization

Automatic

Cold junction compensation

Internal and automatic

External by Pt100 class A on channel 0, between -5 °C and +85 °C|

Temperature probe current

2.5 mA DC for 100 Q and 559 pA DC for 1000 Q

PLC standards

UL508, UL94, IEC1131, IEC68, IEC801

Sensor standards

IEC584, IEC751, DIN 43760, DIN 43710, NF C 42-330

Electrical +10V | 0.10V | 45V | 0.5V | 1.5V |0..20 mA|4..20 mA |-13.63mV| 0..400Q |0..3850Q
ranges ) ) ) )

Full Scale 10V | 10V | 5V | 5V | 5V |20mA |20mA |63 mV | 400Q | 3850Q
Max. error 0.27% | 0.16% | 0.27% | 0.22% | 0.27% | 0.36% | 0.45% | 0.19% | 0.13% | 0.22%
at 25 °C (2) FS FS FS FS FS FS FS FS FS FS
Max. error from| 0.50% | 0.39% | 0.50% | 0.45% | 0.56% | 0.69% | 0.86% | 0.44% | 0.27% | 0.48%
0to60°C(2) | FS FS FS FS FS FS FS FS FS FS

0to 60 °C (3)

Temp. probe | Pt100 according to IEC | Pt1000 according to IEC | Ni1000 according to DIN
ranges

Max. error 1.2°C 25°C 1.1°C

at 25 °C (3)

Max. error from 2.4°C 5.0°C 2.0°C

(1) The parameters for ranges 0..5 V and 0..20 mA or 1..5 V and 4..20 mA are set in the same way
during configuration; the only difference lies in their installation (250 Q shunt or not).

(2) For electrical ranges, the data applies to the whole input range.

(3) Fortemperature probe ranges, the data is given for the middle of the standard range, in 4-wire or
2-wire configuration, whilst conforming to connection restrictions (see section 4.5-3).
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General characteristics (continued)

Thermocouple| B E J K L N R S T U
ranges (4)

Max. error IC | 3.5°C | 6.1°C | 7.3°C | 7.8°C | 7.5°C | 6.0°C | 6.0°C | 6.6°C | 6.6°C | 5.4°C
at 25 °C (4) EC / 1.5°C | 1.9°C | 2.3°C | 2.0°C | 2.0°C | 3.2°C | 3.4°C | 1.5°C | 1.5°C

Max. error IC | 8.1°C | 8.1°C | 9.5°C | 10.5°C | 9.8°C | 8.7°C |11.0°C |12.0°C | 8.8°C | 7.3°C
0to 60 °CEC / 3.2°C | 4.0°C | 4.7°C | 4.2°C | 4.3°C | 7.7°C | 8.5°C | 3.3°C | 3.1°C

(4) Forthermocouple ranges, the data includes internal or external cold junction compensation after
a stabilization of 30 min. and is given for the middle of the standard range.
"IC" signifies that internal compensation is used; in this case care must be taken with the
installation (see section 4.5-4).
"EC" signifies that external compensationis used, across channel 0 for Pt100, with a class A probe.

4.4-2 Detailed input characteristics

The TSX AEY 414 module has 23 ranges on each of its inputs, which can be configured
channel by channel.

Precision
The precision of each input is given by the following formula :

Measurement=C +K x M

where C = constant for the range examined,
K = proportionality coefficient,
M= absolute value of the measurement.

The measurement error is therefore composed of a constant value (C) and a value
proportional to the measurement (K), which can be different depending on the polarity
of the measurement.

For thermocouple ranges, the measurement error also takes into account the cold
junction compensation error and the linearization error, and for current ranges it takes
into account the external resistance error (shunt).

Crosstalk
Crosstalk is expressed in dB and is given by the following formula :

Crosstalk =20 x Log,, (V,,/ V,)

where V,,
Vv

m

full scale voltage in the least sensitive range,
error voltage on the following channel, configured in the least sensitive
range (due to the presence of V).

In this case, V,, equals +10 V and V_ is the error due to the presence of +10 V on the
following channel configured for +20 mV.
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Rejection in common mode
Rejectionin common mode between channel and ground is expressed indB and is given
by the following formula :

CM rejection =20 x Log,, (V,,./ V..)
where V, = voltage in common mode, expressed in VDC or VAC (50 / 60 Hz),

V,,,= error voltage on the measurement (reduced by the conversion resolution),
expressed in VDC.

For a current range, rejection in common mode is naturally deduced from this formula.
For temperature probe or thermocouple ranges, rejection in common mode has no
significance.
Rejection in 50/60 Hz serial mode
Rejection in 50/60 Hz serial mode, superimposed on the measured value, is expressed
in dB and is given by the following formula :

SM rejection =20 x Log,, (V,,s/ V,,)
where V, .= serial mode voltage, expressed in peak to peak V,
V,,,= voltage error on the measurement (reduced by the conversion resolution),

expressed in VDC.

For a current range, rejection in common mode is naturally deduced from this formula.
For temperature probe or thermocouple ranges, rejection in common mode has no
significance.

Characteristics of the +10 V range

Range +10 V
Full scale (FS) 0V
Conversion resolution 570 pv
Display resolution 1mVv (0.01%)
Max. error at 25 °C +2mV +0.0014 x M

-2mV +0.0025 x M (0.27% FS)
Max error over 0to 60 °C 0.50% FS
Full scale range 10V (£10000)
Range overshoot +105V (x10500)
CM rejection channel / ground 95dB
(VDC)
CM rejection channel / ground 105 dB
(VAC - 50/ 60 Hz)
SM rejection- 50 / 60 Hz 35dB

Errors at temperatures other than 25 °C and 60 °C can be deduced by linear extrapolation of the
errors defined at 25 and 60 °C. The formula is :

E(T) = E(25°C) + | T - 25°C | x [E(60°C) - E(25°C)}/35

4/13




Characteristics of the 0..10 V range

Range 0..10V

Full scale (FS) v

Conversion resolution 570 pv

Display resolution 1mVv (0.01% FS)
Max. error at 25 °C +2mV +0.0014 x M (0.10% FS)
Max. error from 0 to 60 °C 0.39% FS

Full scale range 0..10V (0..10000)
Range overshoot -0.5.10.5V (-500..10500)
CM rejection channel / ground 95 dB

(vDC)

CM rejection channel / ground 105 dB

(VAC - 50/ 60 Hz)

SM rejection - 50/ 60 Hz 35dB

Characteristics of the +5 V range

Range 5V

Full scale (FS) 5V

Conversion resolution 570 pv

Display resolution 0.5mVv (0.01% FS)

Max. error at 25 °C

+1.5mV +0.0019 x M
-1.5mV + 0.0024 x M

(0.27% FS)

Max. error from 0 to 60 °C 0.50% FS

Full scale range 5V (x10000)
Range overshoot +5.25V (x10500)
CM rejection channel / ground 100 dB

(VDC)

CM rejection channel / ground 110 dB

(VAC -50/60 Hz)

SM rejection - 50/ 60 Hz 35dB

Errors at temperatures other than 25 °C and 60 °C can be deduced by linear extrapolation of the
errors defined at 25 and 60 °C. The formula is :

E(T) = E(25°C) + | T - 25°C | x [E(60°C) - E(25°C)}/35
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Characteristics of the 0..5 V range

Range 0.5V

Full scale (FS) 5V

Conversion resolution 570 pv

Display resolution 500 pv (0.01% FS)
Max. error at 25 °C +1.5mV +0.0019 x M (0.22% FS)
Max. error from 0 to 60 °C 0.45% FS

Full scale range 0.5V (0..10000)
Range overshoot -0.25.5.25V (-500..10500)
CM rejection channel / ground 100 dB

(vDC)

CM rejection channel / ground 110dB

(VAC - 50/ 60 Hz)

SM rejection - 50 / 60 Hz 35dB

Characteristics of the 1..5 V range

Range 1.5V

Full scale (FS) 4V

Conversion resolution 570 pv

Display resolution 400 pv (0.01% FS)
Max. error at 25 °C +3.2mV +0.0019 x M (0.27% FS)
Max. error from O to 60 °C 0.56% FS

Full scale range 1.5V (0..10000)
Range overshoot 0.8.5.2V (-500..10500)
CM rejection channel / ground 100 dB

(VDC)

CM rejection channel / ground 110dB

(VAC - 50/ 60 Hz)

SM rejection - 50 / 60 Hz 35dB

Errors at temperatures other than 25 °C and 60 °C can be deduced by linear extrapolation of the
errors defined at 25 and 60 °C. The formula is :

E(T) = E(25°C) + | T - 25°C | x [E(60°C) - E(25°C)}/35
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Characteristics of the 0..20 mA range

Range 0..20 mA

Full scale (FS) 20 mA

Conversion resolution 2.28 pA

Display resolution 2 pA (0.01% FS)

Max. error at 25 °C

+6 HA +0.0033 x M

(0.36% FS)

Max. error from 0 to 60 °C

0.69% FS

Full scale range 0..20 mA (0..10000)
Range overshoot -1..21 mA (-500..10500)
CM rejection channel / ground 100 dB

(VDC)

CM rejection channel / ground 110 dB

(VAC - 50/ 60 Hz)

SM rejection - 50/ 60 Hz 35dB

Characteristics of the 4..20 mA range

Range 4..20 mA

Full scale (FS) 16 mA

Conversion resolution 2.28 pA

Display resolution 1.6 pA (0.01% FS)

Max. error at 25 °C

+19.2 pA + 0.0033 x M

(0.45% FS)

Max. error from 0 to 60 °C

0.86% FS

Full scale range 4..20 mA (0..10000)
Range overshoot 3.2..20.8 mA (-500..10500)
CM rejection channel / ground 100 dB

(VDC)

CM rejection channel / ground 110 dB

(VAC - 50/ 60 Hz)

SM rejection - 50/ 60 Hz 35dB

Errors at temperatures other than 25 °C and 60 °C can be deduced by linear extrapolation of the
errors defined at 25 and 60 °C. The formula is :

E(T) = E(25°C) + | T - 25°C | x [E(60°C) - E(25°C)}/35

Precisionincludes the shunt (250 Q - 0.1% - 25 ppm/°C). The influence of the shunt on the precision
can be reduced by using a more precise resistance (0.01% - 10 ppm/°C).
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Characteristics of the -13..63 mV range

Range -13..63 mV

Full scale (FS) 63 mV

Conversion resolution 2.02 pv

Display resolution 6.3 Vv (1) (0.01% FS)

Max. error at 25 °C +18 pVv + 0.001581 x M (0.19% FS)
-18 pV + 0.004581 x M

Max. error from O to 60 °C 0.44% FS

Full scale range -13..63 mV (-2064..10000)

Range overshoot -13..63 mV (-2064..10000)

CM rejection channel / ground  >140 dB

(VDC)

CM rejection channel / ground  >150 dB

(VAC -50/60 Hz)

SM rejection - 50 / 60 Hz >35 dB

Characteristics of the 0..400 Q range

Range 0..400 Q

Full scale (FS) 400 Q

Conversion resolution 31 mQ

Display resolution 40 mQ (1) (0.01% FS)
Max. error at 25 °C 63 mQ + 0.001180 x M (0.13% FS)
Max. error from 0 to 60 °C 0.27% FS

Full scale range 0..400 Q (0..10000)
Range overshoot 0..400 Q (0..10000)
CM rejection channel / ground  >110 dB

(vDC)

CM rejection channel / ground  >120 dB

(VAC - 50/ 60 Hz)

SM rejection - 50 / 60 Hz >35 dB

Errors at temperatures other than 25 °C and 60 °C can be deduced by linear extrapolation of the
errors defined at 25 and 60 °C. The formula is :

E(T) = E(25°C) + | T - 25°C | x [E(60°C) - E(25°C)}/35

(1) Converter resolution can be achieved by redefining the limits in the User scale.
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Characteristics of the 0..3850 Q range

C Range 0..3850 Q
Full scale (FS) 3850 Q
Conversion resolution 139 mQ
Display resolution 385 mQ (1) (0.01% FS)
Max. error at 25 °C 2.114 Q + 0.001647 x M (0.22% FS)
Max. error from 0 to 60 °C 0.48% FS
Full scale range 0..3850 Q (0..10000)
Range overshoot 0..3850 Q (0..10000)
CM rejection channel / ground >110dB
(VDC)
CM rejection channel / ground >120 dB
(VAC - 50/ 60 Hz)
SM rejection - 50/ 60 Hz >35 dB

Errors at temperatures other than 25 °C and 60 °C can be deduced by linear extrapolation of the
errors defined at 25 and 60 °C. The formula is :

E(T) = E(25°C) + | T - 25°C | x [E(60°C) - E(25°C)}/35

(1) Converter resolution can be achieved by redefining the limits in the User scale.
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Characteristics of the temperature probe ranges

Range Pt100 Pt1000 Ni1000
Conversion resolution (1) 0.09 °C 0.04°C 0.02°C
Display resolution 0.1°C 0.1°C 0.1°C
Max. error at 25 °C (2)

-200 °C 0.3°C 0.4°C
. | -100°C 0.5°C 0.8°C
-g 0°C 0.6 °C 1.2°C 0.9°C
2 | 100 °C 0.8°C 1.6 °C 1.1°C
2| 200°C 1.0°C 2.1°C 1.2°C
& | 300°C 1.2°C 25°C
’g 400 °C 1.4°C 3.0°C
O | 500 °C 1.7°C 3.4°C

600 °C 1.8°C 4.0°C

700 °C 2.1°C 45°C

800 °C 23°C 5.1°C
Max. error from 0 to 60 °C

-200 °C 0.5°C 0.5°C

-100 °C 0.8°C 1.4°C
‘§ 0°C 1.2°C 22°C 1.6°C
g| 100°C 1.6°C 3.1°C 2.0°C
> 200 °C 2.0°C 4.0°C 2.3°C
= 300 °C 24°C 49°C
%o | 400 °C 29°C 59°C
8— 500 °C 3.3°C 7.0°C

600 °C 3.8°C 8.0°C

700 °C 4.4°C 9.1°C

800 °C 5.0°C 10.3°C
Full scale range in °C -200..850 °C -200..800 °C -60..250 °C

in °F -328..1562 °F -328..1472 °F -76..482 °F

Errors at temperatures other than 25 °C and 60 °C can be deduced by linear extrapolation of the
errors defined at 25 and 60 °C. The formula is :
E(T) = E(25°C) + | T - 25°C | x [E(60°C) - E(25°C)]/35

The data is given for 4-wire connections and include errors and drifts from the current source
2500 pA (Pt100) or 559.03 pA (Pt1000 or Ni1000).

The effect of self-heating does not cause a significant error on the measurement, whether the probe
is in air or water.

(1) these values are given for an operating point in the middle of the temperature probe range.
(2) ambient temperature of TSX AEY 414.

Reference standard : NF C 42-330 June 1983 and IEC 751, 2nd edition 1986 for Pt100 / 1000,
DIN 43760 September 1987 for Ni1000.
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Characteristics of thermocouple ranges

Thermocouple range B E J K
Conversion resolution (1) 0.24°C 0.026 °C 0.037 °C 0.048 °C
Display resolution 0.1°C 0.1°C 0.1°C 0.1°C
Max. error at 25 °C (2) IC/EC(°C) (3) |IC(°C) |EC (°C)|IC (°C) | EC (°C)|IC (°C) | EC (°C)
-200 °C 16.8 |2.7 18.7 |33
-100 °C 9.5 17 9.5 1.8
0°C 7.5 15 7.4 15 7.5 1.6
100 °C 6.7 14 7.1 15 7.4 17
200 °C 6.2 15 7.1 1.7 7.8 1.9
300 °C 6.1 15 7.3 18 7.6 2.0
400 °C 6.1 17 7.4 2.0 7.6 21
500 °C 6.2 1.8 7.5 21 7.8 2.3
~ | 600°C 4.7 6.4 2.0 7.3 2.2 7.9 24
g 700 °C 4.0 6.6 2.1 7.0 2.2 8.2 2.6
2| 800 °C 4.0 6.8 2.3 8.6 2.8
2| 900°C 3.8 89 |31
® | 1000 °C 3.6 9.3 3.3
2| 1100 °C 35 9.8 3.6
O | 1200 °C 3.6 10.3 |38
1300 °C 3.6
1400 °C 35
1500 °C 35
1600 °C 3.7
1700 °C 3.9
Full scale range (4) 0..1802 °C -270..812°C |-210..1065°C |-270..1372°C

Errors at temperatures other than 25 °C and 60 °C can be deduced by linear extrapolation of the

errors defined at 25 and 60 °C. The formula is :

E(T) = E(25°C) + | T - 25°C | x [E(60°C) - E(25°C)]/35

(1) These values are given for an operating point in the middle of the thermocouple range.

(2)"IC" signifies that internal compensation is used; in this case care must be taken with the
installation (see section 4.5-4).
EC =ambienttemperature of the TSX AEY 414 (4) and automatic external compensation, with

Pt100 class A.

(3) With thermocouple B, the type of cold junction compensation (internal or external) is not taken
into account, since it has no effect on precision.

(4) Internal compensation : ambient temperature = 20 °C,
External compensation : ambient temperature = 30 °C.

Reference standards : IEC 584-1, 1st edition 1977 and IEC 584-2, 2nd edition 1989.
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Characteristics of thermocouple ranges (continued)

Thermocouple range B E J K
Max. error at 25 °C (1) Cl/CE (°F) (2) | CI (°F) | CE (°F)| CI (°F) | CE (°F)| CI (°F) | CE (°F)
-300 °F 26.4 4.3 28.5 51
-100 °F 158 |29 157 |3.1
0°F 13.6 2.7
100 °F 128 |2.6 132 |29
200 °F 12.7 |28
300 °F 11.6 2.6 13.7 3.2
400 °F 128 |3.0
500 °F 11.0 2.7 13.8 35
600 °F 131 |33
€ | 700 °F 10.9 29 13.8 3.7
8 | 800 °F 13.4 3.6
o 900 °F 111 |3.2 139 |4.0
= 1000 °F 13.4 3.9
& | 1100 °F 8.5 114 |35 143 |43
& | 1200 °F 129 |4.0
1300 °F 7.3 11.8 |39 147 |47
1400 °F 125 |4.0
1500 °F 7.0 12.4 4.3 15.5 51
1700 °F 6.8 16.3 |5.6
1900 °F 6.6 17.1 6.1
2100 °F 6.2 180 |6.6
2300 °F 6.2 19.1 7.2
2500 °F 6.3
2700 °F 6.4
2900 °F 6.6
3100 °F 7.0
Full scale range (3) 32..3276 °F -454..1493 °F | -346..1949 °F |-454..2502 °F

(1) "IC" signifies that internal compensation is used; in this case care must be taken with the
installation (see section 4.5-4).
EC =ambienttemperature of the TSX AEY 414 (3) and automatic external compensation, with

Pt100 class A.

(2) With thermocouple B, the type of cold junction compensation (internal or external) is not taken
into account, since it has no effect on precision.

(3) Internal compensation : ambient temperature = 20 °C,
External compensation : ambient temperature = 30 °C.
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Characteristics of thermocouple ranges (continued)

Thermocouple range L N R S
Conversion resolution (1) 0.036 °C 0.05°C 0.16 °C 0.19°C
Display resolution 0.1°C 0.1°C 0.1°C 0.1°C
Max. error at 25 °C (2) IC (°C) | EC (°C)|IC (°C) |EC (°C)|IC (°C) |EC (°C)|IC (°C) |EC (°C)
-200 °C 19.6 |4.0
-100 °C 9.5 2.1
0°C 7.5 15 7.8 1.8 114 |48 112 |47
100 °C 7.1 15 7.0 1.8 8.1 35 8.3 35
200 °C 7.2 1.7 6.5 17 7.1 3.2 7.4 3.3
300 °C 7.3 1.9 6.2 1.8 6.5 29 6.9 3.1
400 °C 7.5 2.0 6.0 19 6.3 3.0 6.8 3.2
500 °C 7.4 2.1 6.0 2.0 6.2 3.0 6.8 3.3
£ 600°C 7.4 2.2 6.1 2.1 6.1 3.1 6.8 34
8] 700°C 7.1 2.2 6.2 2.2 6.1 3.1 6.6 3.3
2| 800°C 6.8 2.3 6.3 2.4 6.0 3.2 6.6 34
£ | 900°C 6.7 2.3 6.5 2.6 6.0 3.2 6.6 35
o | 1000 °C 6.8 2.7 5.9 3.3 6.6 3.6
& | 1100°C 7.0 2.9 5.9 33 6.6 3.7
1200 °C 7.4 3.2 5.9 34 6.7 3.8
1300 °C 6.0 35 6.8 3.9
1400 °C 6.1 3.7 6.9 4.1
1500 °C 6.3 3.8 7.2 4.3
1600 °C 6.5 4.0 7.4 45
Full scale range (3) -200..900 °C | -270..1300 °C |-50..1769 °C |-50..1769 °C

Errors at temperatures other than 25 °C and 60 °C can be deduced by linear extrapolation of the
errors defined at 25 and 60 °C. The formula is :
E(T) = E(25°C) + |1 T - 25°C | x [E(60°C) - E(25°C)]/35

(1) These values are given for an operating point in the middle of the thermocouple range.

(2) "IC" signifies that internal compensation is used; in this case care must be taken with the
installation (see section 4.5-4).
EC =ambienttemperature of the TSX AEY 414 (4) and automatic external compensation, with
Pt100 class A.

(3) Internal compensation : ambient temperature = 20 °C,
External compensation : ambient temperature = 30 °C.

Reference standards :

« thermocouple L : DIN 43710, edition December 1985,

« thermocouple N : IEC 584-1, 2nd edition 1989 and IEC 584-2, 2nd edition 1989,
« thermocouple R : IEC 584-1, 1st edition 1977 and IEC 584-2, 2nd edition 1989,
« thermocouple S : IEC 584-1, 1st edition 1977 and IEC 584-2, 2nd edition 1989.

4/22



TSXAEY 414 module 4

Characteristics of thermocouple ranges (continued)

Thermocouple range L N R S
Max. error at 25 °C (1) CI(°F) | CE (°F)| CI (°F) | CE (°F)| CI (°F) | CE (°F)| CI (°F) | CE (°F)
-300 °F 294 |6.0
-100 °F 15.7 34
0°F 149 |28 219 |88 212 |86
100 °F 135 3.3
200 °F 131 |27 148 |6.4 151 |65
300 °F 12.0 3.1
400 °F 12.7 2.9 12.8 5.7 13.3 6.0
500 °F 11.2 |32
600 °F 13.0 3.2 11.9 5.6 12.3 55
700 °F 109 |33
800 °F 13.3 35 11.2 5.3 12.1 5.7
. | 900 °F 109 |35
g 1000 °F 134 |38 11.0 |53 12.1 |59
2 | 1100 °F 10.9 3.8
2| 1200 °F 13.3 |4.0 108 |54 12.1 | 6.0
| 1300 °F 111 |4.0
Q| 1400 °F 128 |4.0 10.7 |55 120 |6.2
O | 1500 °F 12.2 4.0 115 4.3
1600 °F 10.5 5.6 11.9 6.3
1700 °F 119 |47
1800 °F 10.7 5.7 11.9 6.4
1900 °F 123 |51
2000 °F 10.6 6.0 3.9 2.3
2100 °F 13.0 |55
2200 °F 105 |6.1 3.9 2.3
2300 °F 13.7 6.0
2400 °F 105 |6.2 4.0 2.4
2600 °F 10.4 6.3 4.1 25
2800 °F 104 |6.4 4.2 2.6
3000 °F 10.7 6.7 4.4 2.8
Full scale range (2) -328..1652 °F | -454..2372 °F | -58..3216 °F -58..3216 °F

(1) "IC" signifies that internal compensation is used; in this case care must be taken with the
installation (see section 4.5-4).
EC =ambienttemperature of the TSX AEY 414 (2) and automatic external compensation, with

Pt100 class A.

(2) Internal compensation : ambient temperature = 20 °C,
External compensation : ambient temperature = 30 °C.
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Characteristics of thermocouple ranges (continued)

Thermocouple range T U
Conversion resolution (1) 0.046 °C 0.038 °C
Display resolution 0.1°C 0.1°C
Max. error at 25 °C (2) IC (°C) EC (°C) IC (°C) EC (°C)
-200 °C 18,3 3,2
-150 °C 13,0 2,4
-100 °C 10,3 2,0
. | -50°C 8,7 1,7
£]10°C 7,7 1,6 7,7 1,6
o | 50°C 7,1 15
£ |100°C 6,6 15 6,7 15
g 150 °C 6,2 15
& 200 °C 5,9 15 5,8 15
250 °C 5,7 15
300 °C 5,6 15 54 15
350 °C 55 1,6
400 °C 54 1,6
500 °C 52 1,6
600 °C 5,0 1,7
Full scale range (3) -270..400 °C -200..600 °C

Errors at temperatures other than 25 °C and 60 °C can be deduced by linear extrapolation of the
errors defined at 25 and 60 °C. The formula is :
E(T) = E(25°C) + | T - 25°C | x [E(60°C) - E(25°C)]/35

(1) These values are given for an operating point in the middle of the thermocouple range.

(2) "IC" signifies that internal compensation is used; in this case care must be taken with the
installation (see section 4.5-4).
EC =ambienttemperature of the TSX AEY 414 (4) and automatic external compensation, with
Pt100 class A.

(3) Internal compensation : ambient temperature = 20 °C,
External compensation : ambient temperature = 30 °C.

Reference standards :
« thermocouple T : IEC 584-1, 1st edition 1977 and IEC 584-2, 2nd edition 1989,
« thermocouple U : DIN 43710, edition December 1985.
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Characteristics of thermocouple ranges (continued)

Thermocouple range T U
Max. error at 25 °C (1) Cl (°F) CE (°F) CI(°F) CE (°F)
-300 °F 29,2 5,3
-200 °F 21,1 4,0
-100 °F 16,9 3,3
- | O°F 14,4 3,0 14,3 2,9
£ | 100 °F 13,0 2,8
g 200 °F 11,9 2,7 12,3 2,8
£ | 300 °F 11,2 2,7
I | 400 °F 10,6 2,7 10,5 2,6
§ 500 °F 10,3 2,7
600 °F 10,0 2,7 9,8 2,7
700 °F 9,8 2,8
800 °F 9,7 2,9
1000 °F 9,2 3,0
Full scale range (2) -454..752 °F -328..1112 °F

(1) "IC" signifies that internal compensation is used; in this case care must be taken with the
installation (see section 4.5-4).
EC =ambienttemperature of the TSX AEY 414 (2) and automatic external compensation, with

Pt100 class A.

(2) Internal compensation : ambient temperature = 20 °C,
External compensation : ambient temperature = 30 °C.
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4.5 Connections

C 4.5-1 Terminal block pinout
The TSX AEY 414 module uses a TSX BLY 01 terminal block.

(D | Shielding connection
como | @)
G) | N0
Lco | @
®) | 1s0
Shielding connection @
@ | come
INL
@ | Lc1
IS1
@ Shielding connection
com2 | (1@
@ | N2
LC2
® | 1s2
Shielding connection
@ | coms
IN3
LC3
1S3
INX : +ve input channel x
COMXx : -ve input channel x
1Sx : +ve probe supply
LCx : Line compensation
Note

The terminal block is fitted with an internal shunt, which cannot be accessed at the terminals.
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4.5-2 External shunts (0..20 mA and 4..20 mA range)

When the 0..20 mA or 4..20 mA range is used, an external shunt of 250 Q - 0.1% -
1/2 W - 25ppm/°C is required, connected in parallel on the input terminals. This shunt
is supplied with the module in lots of 4, which can also be supplied separately, under
reference TSX AAK2.

4.5-3 Sensor connection

Itis advisable to use shielded cables and to link the shielding to the terminals designed
for this purpose (Shielding connection).

For high level and thermocouple inputs, the "source + wiring" resistance should be less
than 100 Q so as not to adversely affect the module performance.

For temperature probe inputs, the resistance of each of the wires in 4-wire configuration
should be less than 50 Q, which corresponds to a copper wire with a cross-section of
0.6 mm? and maximum overall length of 3000 m.

For the 2-wire Pt100 temperature probes, the resistance of each of the wires should be
less than 50 mQ (so as not to introduce a measurement error caused by resistive losses
in the cables).

Examples of wiring sensors on channel 0

High level voltage High level current
.
Shielding connection }”C;)” Shielding connection }7””‘
COMO |
°®
|
|
|
|
® |
INO |
@
I (1) External shunt 250 Q —
2-wire temperature probe Thermocouple
[ [
Shielding connection }JC;)” Shielding connection }767
COMO | COMO |
@) i @ ?@
LCO\CD |
IS0 | |
|
(2)|N01O No
°® °®

,,,,, (2) Probe supply straps




C

4.5-4 Recommendations for installing thermocouples

e Use of internal cold junction compensation

In the case of measurements by ET thermocouple with internal compensation (and
only in this case) it is advisable to follow the rules below :

- the PLC must not be directly fan-cooled, convection must be natural,

- variations in ambient temperature must be less than 5 °C per hour,

- modulesin close proximity must be able to dissipate between 2.2 W and 3.3 W, which
corresponds to the most commonly used modules (TSX P5710, TSX P5720, TSX
DEY 16D2, TSX DEY 32DK, TSXDEY 16FK, TSX DSY 16R5, TSX AEY 414, etc),

- the TSX AEY 414 module must be mounted in a PLC which has a minimum
clearance height of 150 mm (D) and width (d) of 100 mm.

If these recommendations are followed,

installation can be made in a wall or

floor-mounted enclosure, or without an ID
enclosure.

If the installation rules described above 5 é
are not observed, module operation is d I @ @ @ d
not impaired. However, measurement @t‘ H
precision on inputs set for thermocouple o @ @ [@)
ranges will be affected. In stable — —
ventilation conditions and for a fixed D

configuration, the measurement will

simply be shifted by a stable value,
which can be compensated by carrying
out sensor alignment.

Since thermocouple B is not sensitive to cold junction compensation from 0 to 70 °C,
these installation restrictions do not apply.

Use of external cold junction compensation

If thermocouples with external compensation are used, the acquisition of the cold
junction temperature must be made using a Pt100 class A probe on channel 0 (probe
not supplied). Channels 1, 2 and 3 of the module can therefore be used for the
thermocouple measurement.

In this case, there are no particular restrictions on TSX AEY 414 module installation.
However, the Pt100 probe must be placed near to the cold junctionterminal block, thus
enabling the use of standard shielded copper cables instead of compensated cables.
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5 TSXASY 410 module

5.1 Presentation

General

The TSX ASY 410 module has 4 analog outputs which are
isolated from each other and have ranges of + 10 V,
0..20 mA and 4..20 mA, without the need for an external
supply.

It is possible to connect loads of 1 kQ minimum on the
voltage outputs and 600 Q maximum on the current
outputs (IEC 1131 standard values).

Note

\“HIEIETIEE S\

4

\

Functions
This output module performs the following functions :

TSX ASY 410
coupler
I3
i
R
i
converter

Function 5 4 ‘ ‘ 3 ‘ 2 1

Bus X

interface Processing

20-pin screw terminal block

Connector to bus X

|m




Connection to the process
« physical connection to the process, via a 20-pin screw terminal block,
« protection of the module against overvoltages.

Adaptation to different actuators (voltage or current output).
Conversion of digital data into analog signals

Converting application datainto datawhich can be used by the digital/ analog
converter.

Interface and communication with the application

* management of exchanges via bus X,

« geographical addressing,

« reception, from the application, of module and channel configuration parameters,
as well as digital channel settings,

« transmission of module status to the application.

Module power supply

Monitoring the module and indicating possible faults to the application
e converter test,

« test for range overshoot on the channels,

« test for the presence of the terminal block,

« watchdog test.
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5.2 Output processing

5.2-1 Writing to the outputs
The application must provide the outputs with standard format values -10000 to +10000.

5.2-2 Behavior of outputs when the program is in STOP or absent

When the task which controls the outputs is in STOP or when the program is absent, the
outputs take the following position :

e programmable fallback, if the "Fallback" option was selected during module
configuration,

¢ maintain last value transmitted, if the "Maintain" option was selected during module
configuration.

The fallback value can be modified from the PL7 Junior debug screen or viathe program.

5.2-3 Forcing outputs
Fromthe PL7 Junior debug screen, each output can be forced to a value between -10000
and +10000, defined by the user. This function is mainly used for the wiring test.

Forcing cannot be accessed if the program task which controls the outputisin RUN (the
output is in Fallback or Maintain position when the program task is in STOP).

5.2-4 Overshoot monitoring

If the values supplied by the application are less than -10000 or greater than +10000,
analog outputs will become saturated at the following value :

e -10 V or +10 V in the range +10 V,

¢ 4 mA or 20 mA in the range 4..20 mA,

¢ 0 mA or 20 mA in the range 0..20 mA.

An overshoot fault is signalled by a bit which can be used by the program (error bit

%Ixy.i.ERR = 1 signals a fault on the channel and status word bit %MWHxy.i.2: X1 =1
indicates a range overshoot on the channel).




5.2-5 Digital/analog conversion

Digital/analog conversion is executed on 11 bits + sign (-2048 to +2047). The data
supplied by the program is converted automatically within the dynamic limits of the
converter.

5.2-6 Updating the outputs
The maximum time between transmission of the output value to the PLC bus and its
actual positioning on the terminal block is 2.5 ms.

Outputs can be individually assigned to the MAST task or to the FAST task of the
application program.

5.3 Fault processing

5.3-1 External faults

Range overshoot
When the value transmitted by the program exceeds permissible limits (-10000 to
+10000), the following bits are setto 1 :

« fault bit %Ixy.i.ERR, associated with the channel (for example, %I2.0.ERR for
channel 0 of the module located in slot 2),

« bit 1 (range overshoot) of the status word associated with the channel (for example,
%MW?2.0.2:X1 channel 0 of the module located in slot 2).

The I/O indicator lamp is permanently on during the fault.
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5.3-2

Each module carries out a series of self-tests (watchdog, memory, analog/digital
conversion circuit). When an error occurs during these tests, aninternal faultis signalled.
The ERR indicator lamp is permanently on. If the module is able to do so, it signals a fault
to the processor.

Internal faults

Self-test performed Status of ERR indicator | Feedback of fault
lamp during a fault to the processor

Watchdog test Permanently on no

Checksum of REPROM memory Permanently on no

Test of bus X interface Permanently on no

Test of external RAM Permanently on no

Test of EEPROM memory Permanently on no

5.3-3 Fallback / Maintain outputs or set outputs to 0

When afault occurs, according to the seriousness of the fault, outputs take the Fallback/
Maintain value individually or together or are they forced to 0 (0 V or 0 mA).

Fault

Behavior of
voltage outputs

Behavior of
current outputs

Task in STOP or
program absent

Fallback/Maintain
(channel by channel)

Fallback/Maintain
(channel by channel)

Communication fault

Fallback/Maintain
(all channels)

Fallback/Maintain
(all channels)

Configuration fault

0V (channel by channel)

0 mA (channel by channel)

Internal module fault

0V (all channels)

0 mA (all channels)

Value of outputs outside limits
(range overshoot)

Value transmitted with
saturation at +10/-10 V
(channel by channel)

Value transmitted with
saturation to 4 / 20 mA or
0/20 mA (channel by channel)

Terminal block fault

Maintain value
(all channels)

Maintain value
(all channels)

Installation under power Outputs to 0 0mA
Processor stopped (all channels) (all channels)
Program reloading ov 0mA

(all channels)

(all channels)

Fallback state or maintain current value is chosen during module configuration.
The fallback value can be modified from the PL7 Junior debug screen or viathe program.
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5.3-4 Other faults

Communication fault
When a communication fault occurs, the channels go to fallback or maintained mode,
according to the choice made during configuration. The ERR indicator lamp flashes.

Terminal block fault (user definable)
When a terminal block fault occurs, the following bits are setto 1 :

« fault bit %Ixy.i.ERR, associated with the channel (for example, %I2.0.ERR for
channel 0 of the module located in slot 2),

« bit 2 (terminal block fault) of the status word associated with the channel (for example,
%MW?2.0.2:X2 for channel 0 of the module located in slot 2).

The I/O indicator lamp flashes during the fault.

5.3-5 Fault display

The module TSX ASY 410 is fitted with a display block comprising 3 indicator lamps
which display the module operating modes and possible faults : RUN, ERR and 1/O
indicator lamps.

Module status Status indicator lamps
RUN ERR 110

Normal operation

External fault (range overshoot)

Internal fault (module failure)
« communication with CPU possible

« communication with CPU not possible

Other fault (communication fault)

[ B JEOX Bt B
O ee® OO
@000 @O0

Other fault (terminal block fault)

O indicator lamp off
@ indicator lamp flashing

’ indicator lamp on
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5.4 Characteristics

5.4-1 Output characteristics

Voltage or current outputs

Number of channels 4
Conversion time 2.5ms
Output power supply by the PLC

Type of protection

short-circuits and overloads

Crosstalk between channels

<-80dB

Monotonicity yes

Non linearity <1LSB

RC ground network R=50MQ, C=4.7nF
Isolation between channel and ground 500 VDC

Isolation between channels 1500 V rms

Isolation between bus and channels 1500 V rms

Voltage outputs

Voltage output range +10 V

Maximum voltage without damage for voltage output 30V

Load impedance

1 kQ minimum

Capacitive load

<0.1pF

Maximum resolution

4.88mVin 10V

Measurement error as a % of Full Scale :
FS=10V

25°C  0.45%
01t0 60 °C 0.75% (35 ppm / °C)

Current outputs

Current output range

20 mA

Maximum voltage without damage for current output

30V

Load impedance

600 Q maximum

Inductive load

<300 pH

Maximum resolution

9.77 pA

Measurement error as a % of Full Scale :
FS =20 mA

25°C  0.52%
01t0 60 °C 0.98% (70 ppm /°C)

Max. leakage current

50 pA
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Connections

5.5-1 Terminal block pinout

The TSX ASY 410 module uses a TSX BLY 01 terminal block.

Note

It is advisable to use shielded cables and to link the shielding to the terminals designed for this

Channel 0 common
Shielding connection
Channel 1 voltage output
Channel 1 current output
Shielding connection
Channel 2 common
Shielding connection
Channel 3 voltage output
Channel 3 current output

Shielding connection

purpose (Shielding connection).

® ® 6 66 6 @ E

® 0 ® 6 6 @O

Channel 0 voltage output
Channel 0 current output
Shielding connection
Channel 1 common
Shielding connection
Channel 2 voltage output
Channel 2 current output

Shielding connection

Channel 3 common

Shielding connection
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1 Presentation

1.1  Structure of network documentation

This manualis aimed at users wishing to install a device with one or more communication
networks.

Manuals :

TSXDM57 E: (this document) part D, provides general information regarding hardware
aspects of network installation.

TSX DRNET E : reference manual provides an outline of the world of X-WAY
communication, an overview of the various networks, and the X-WAY protocols.
Information on the individual networks is given in the following manuals :

TSX DG FPW E : FIPWAY network
TSXDG UTW E . UNI-TELWAY network
TSX DG MDB E : Modbus network

TSXDMCOMPL7 13 E: PL7 communication manual, providing general information on
software installation of the various networks.

1.2 General communication architecture

FIPWAY
TSX SCP 111
TSX FPP 20 TSX SCY CM 6030 TSX SCY CU 6030
ic
| [@
0 Ok
o — |
© s ©
Q] o d
TSX SCP TSX SCP 114 —
CD 1030 _E_
TSX ACC4 [ 7 TSX SCP CU 4030 TSX ACC4
I |
UNI-TELWAY
(e e AR S
TSX SCA50 TSX SCA 50
MODBUS

TSX SCA 50
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1.3 Operating standards

The TSX SCY 21600 module and the PCMCIA communication cards comply with the
following international standards :

* US standards 1 UL508, IEC 1131-2
* CANADA standards :CSA C22.2/142

« Conforming to regulations : FCC-B

e CE marking

* PCMCIA mechanical type Ill E standard
* PCMCIA 2.01.

The integrated link of the TSX SCY 21 600 module complies with the following
communication standards :

e UNI-TELWAY,

« MODBUS,

o XWAY.

The TSX FPP 20 FIPWAY and TSX FPP10 FIPIO agent PCMCIA cards comply with the
following communication standards :

« FIP protocol (link, network management),

* PCMCIA,

« XWAY.

The TSX SCP 111, 112, 114 PCMCIA cards comply with the following communication
standards :

* UNI-TELWAY, Modbus protocols

* PCMCIA,

o XWAY.




2 Installation of the TSX SCY 21600 module

2.1 Presentation

The TSX SCY 21600 communication module will take PCMCIA cards.
It has two communication channels :

< One multiprotocol integrated channel (channel 0), isolated RS485 asynchronous
serial link, for UNI-TELWAY, Jbus/Modbus, or Character Mode protocols,

« One PCMCIA host channel (channel 1) which supports the following protocols :
- UNI-TELWAY, Jbus/Modbus, and Character Mode on an RS232-D, current loop or
RS485 link corresponding to the TSX SCP 111, 112 and 114 cards.
- FIPWAY cell network corresponding to the TSX FPP 20 card.

Important : the TSX SCY21600 module integrated channel is only compatible with
a 2-wire RS485 link.

2.2 Description

The TSX SCY21600 module is a single format module for insertion in one of the TSX
Premium PLC slots.

This module comprises the following components :

1-Three indicator lamps on the front panel

of the module :

*RUNand ERR indicate the module status,

* CHO displays the communication status
of the integrated serial link channel
(channel 0),

2 - Integrated channel with a 25-pin female
SUB-D connector, standard RS 485 linkin
half duplex mode (channel 0) :

* UNI-TELWAY
* Jbus/Modbus
¢ Character mode

3 - Host channel for PCMCIAtype Ill cards
(channel 1) :

» Serial link cards : TSX SCP 111, TSX
SCP 112, or TSX SCP 114

* FIPWAY cell network :
TSX FPP 20

(channel 0 :
integrated
channel)

(channel 1 :
host channel)
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2.3 Characteristics of the integrated channel

The integrated channel of the TSX SCY 21 600 module comprises :
« an RS485 physical interface,

¢ a baseband asynchronous mode,

¢ a double twisted pair medium,

* UNITELWAY, Modbus and Character Mode protocols.

Protocol UNITELWAY Modbus Character Mode

Type Master-slave Master-slave Half duplex

Speed 9,600 bits/sec. 9,600 bits/sec. 9,600 bits/sec.
Can be configured Can be configured Can be configured
from 1,200 to from 1,200 to from 1,200 to
19,200 bits/sec 19,200 bits/sec 19,200 bits/sec

Number of 28 28 -

devices

Number of 98 98 -

slave addresses

Length of bus 1000 m. 1000 m. 1000 m.

excluding tap-links

Size 240 bytes 256 bytes 4 Kb

of messages

Function Message handling  Read Words/bits Transmission of character strings
Master-slave Write Words/bits Reception of character strings
Slave-slave Diagnostics

UNI-TE requests

2.4  Compatibility of the host channel

The cards accepted by the host channel are :

¢ TSX SCP 111,112,114 PCMCIA cards which are used for communication with TSX
7 PLCs, series 1000, Modicon and other products compatible with UNITELWAY,
Jbus/Modbus and Character mode. PCMCIA cards are also Jbus/Modbus compatible
with series 1000 PLCs.

e The TSX FPP 20 card is compatible with FIPWAY devices :
- model 40 PLCs (TSX 47-455, TSX 67-455 etc) later than version 5.0,
- TSX 17 PLCs,
- connected PC compatibles with TSX FPC10 and TSX FPC 20 cards.

Note : the host channel does not accept the TSX FPP 10 card.
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2.5 Installation

The TSX SCY 21600 module can be installed in a TSX Premium rack equipped with a
TSX57-10 or TSX 57-20 processor, with a PLC application generated using PL7 Junior
software.

The TSX SCY 21600 module is included in an X-WAY network architecture based on
TSX series 7, TSX Micro and TSX Premium.

This communication module provides the standard TSX Premium application with :
 an isolated multiprotocol RS485 communication channel,

* aslot for a PCMCIA standard communication card.

The TSX SCY 21600 module can be connected to any rack on the TSX Premium PLC
station. Depending on whether the power supply is single or double width, the processor
isatslot 0 or 1. The TSX SCY 21600 module occupies one of the other available slots.
The TSX SCY 21600 module can be located remotely in a Bus X remote rack of a TSX
Premium PLC station.

Maximum number of TSX SCY 21600 modules

TSX P57-10 processor Slot 1 to 710 2 modules maximum

TSX P57-20 processor Slot 1 to 710 6 modules maximum

Insertion / removal :

The TSX SCY 21600 module can be inserted or removed with the power on. This
device does not have memory protection. When the module is disconnected from the
rack, its internal memory is erased. The module goes through an initialization phase
when it is reinserted.

A TSX SCY 21600 module with a PCMCIA card can be removed with the power on.

/\ PCMCIA cards cannot be removed with the power on.
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2.6 Operation

The TSX SCY 21600 module is a two-channel communication module from the
Premium range for use with TSX P57-10 and TSX P57-20 processors.

Itis used for communication between the PLC and devices with an X-WAY architecture
via UNI-TELWAY or Jbus/Modbus fieldbuses or the FIPWAY network.

The TSX SCY 21600 module manages two independent communication channels with
their own functions :

e Channel 0 handles UNI-TELWAY, Jbus/Modbus, and Character mode protocols on
a half duplex isolated standard RS485 physical link, with a speed restricted to 19200
bits per second,

e Channel 1 can take one of the following PCMCIA communication cards :

- Fieldbus : TSX SCP111 (RS232), TSX SCP112 (current loop), TSX SCP114
(RS 422/RS485) cards, UNI-TELWAY, Jbus/Modbus and Character Mode,
- Cell network : TSX FPP 20 FIPWAY card.

The PCMCIA card and protocol can be selected during configuration of the TSX SCY
21600 communication channels using PL7 Junior software.

2.7 Module visual diagnostics

There are three indicator lamps on the front panel of TSX SCY 21600 modules. These
provide information on the operating status of the module and the communication
status of the integrated serial link channel :

RUN (Green)
ERR (Red)
CHO (Yellow)

The communication status of the host channel is indicated by the ERR and COM
indicator lamps on the PCMCIA serial link or FIPWAY cards, see section 5.3.
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[nstallation of the TSX SCY 21600 moaule 2

The indicator lamps on the TSX SCY 21600 module indicate the operating mode of the
integrated channel. These indicator lamps can be : on, off or flashing.

State of indicator lamps

RUN ERR CHO Comments

1) Module powered down, or not operating

—

O No communication on the integrated channel

@(2) Communication on the integrated channel

Oe o|@® e e o
O|0] O|@|O|0|8

(2) Serious fault on the integrated channel
O Fault on the integrated channel, configuration fault,
no device OK on the channel
O Faulty device on the integrated channel
O Self-tests
Key :
-@O0n
-O off
- O Flashing

- (1) = Indeterminate state
- (2) = line activity display.
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2.8 Connection of the integrated channel

2.8-1 Presentation

The wiring accessories for connecting the standard RS485 link of the TSX SCY 21600
module enable the following connections :

« connection to the UNI-TELWAY network via a TSX SCA 50 junction box with the
TSX SCY CU 6030 cable, or via a TSX SCA62 junction box with the
TSX SCY CU 6530 cable,

¢ connection to the Jbus/Modbus network via a TSX SCA 50 junction box with the TSX
SCY 6030 cable,

¢ connection to RS485 standard devices using a connector suitable for the link with the
TSX SCY CU 6030 or TSX SCY CM 6030 cable.

TSX SCY 21600

TSX SCY CU 6030 cable for UNI-TELWAY
TSX SCY CM 6030 cable for Jbus/Modbus

RS 485 integrated channel rﬂ]ﬁ

TSX SCA 50

O

TSX SCY CU 6530 cable | ‘ U o—

for UNI-TELWAY TSX SCA 62
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2.8-2 Connection to the UNI-TELWAY fieldbus

The communication channel integrated in the module is connected to the UNI-TELWAY
fieldbus with the TSX SCY CU 6030 connection cable, via the TSX SCA50 junction box.

1| 25-pin SUB - D connector
UNI-TELWAY cable : TSX SCY CU 6030 il

—_— B

TSX SCA 50

15-pin SUB - D connector
UNI-TELWAY cable : TSX SCY CU 6530

F
—s ¥ D
TSX SCA 62

I

Description of the TSX SCY CU 6030 cable

Ji TSX SCA 50 box connection
47kQ o
5V .
13 | ov White )
ov__| 25 | ov Red —
3
PN ]
;’”””’7( 1 | D (A) White 4
1{ 1 90 | | D (B) Blue —
| R 5
| Lozl 1] |
: : J =1
oo ‘ 8
| o8 L |
ov_—J 2]
47kQ

,,,,, J1 TSX SCA 62 box connection
4.7kQ pons
5V o -
13 | oV 7 15) 0VL
ov ‘ o025 | ov 8 0VL
6 ‘
D o 1 2 1 D (A) 7 D (A)
1{ | 1 19 | | D (B) 14 D (B)
3 ‘ L 24 | S~
3 ‘ J 15-pin SUB - D connector
[ S ! 8
0 Vﬂj ,,,,,,,
47kQ

217



2.8-3 Principle of distributed adaptation for an RS485 line
This is the type of adaptation used for UNI-TELWAY networks

Ve

5V 5V 5V 5V
Rx— Tx+

Rp Rp Rp Rp

L—
Ich chj
L+
Rp Rp Rp Rp
ov ov ov ov

fa\

fa\

fa\

fa\

The above diagram shows the general architecture of a UNI-TELWAY network.

The network consists of a single shielded twisted pair. The various network stations are
connected simply by linking :

« all the outputs marked + (Tx+, Rx+) on the + wire of the network marked (L+),

« all the outputs marked - (Tx-, Rx-) on the - wire of the network marked (L-).

The network impedance is matched by means of two line termination resistors (Zc)
located on the stations at both ends of the network.

Distributed polarization of the network is achieved by connecting the L+ wire tothe 0 V
and the L- wire to the 5V by means of two polarization resistors (R = 4.7KQ). This
polarization keeps the network stable when it is de-energized. This adaptation must be
performed for each network station.
The essential features are :

 up to 32 stations,

* maximum length : approximately 1,300 m,

* bus topology,
e tap link <15 m,

* half duplex on 2 wires,
* line termination on the end stations.
« distributed adaptation Rp = 4.7KQ
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2.8-4 Example of a UNI-TELWAY architecture

TSX SCY CU 6530 TSX SCY CU 6030

@ UNI-TELWAY f

TSX SCA 62 TSX SCA 50

2.8-5 Connection to the Jbus/Modbus fieldbus

The integrated channel is connected to the bus via the TSC SCA 50 junction box with
the TSX SCY 6030 connection cable.

Integrated channel equipped with a
5-pin SUB-D connector

N

Jbus/Modbus cable : TSX SCY CM 6030 I

—] [ P—

TSX SCA 50

Description of the TSX SCY CM 6030 cable

SCY 21600 module integrated channel connector

J1

400 e TSX SCY CM 6030 cable

ov_470 21 Green / White
— O "

v 9 White / Green

470 Q
:'””””‘: - 6 EMI — Orange / White D(A)
# ‘ ! 24 EMI + >< >< White / Orange D(B)
| T
| |
<P
i |
********* 11 White / Blue

O
150 Q 23 < Blue / White
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2.8-6 Principle of single adaptation for an RS485 line
This is the type of adaptation used for ModBus networks

Vi

Rx— Tx+

Rp

L+

The above diagram shows the general architecture of an RS 485 network.

Tx+ A
The transmitters are shown as ~[/> Tx— ®)
B
Rx+ (A)

The receivers are shown as R
)

The network consists of a single shielded twisted pair. The various network stations are
connected by linking :

« all the outputs marked + (Tx+, Rx+) on the + wire of the network marked (L+),
« all the outputs marked - (Tx-, Rx-) on the - wire of the network marked (L-).

The network impedance is matched by means of two line termination resistors (Rc)
located on the stations at both ends of the network.

Polarization of the network is achieved by connecting the L+ wire to the 0 V and the L-
wire to the 5V by means of two polarization resistors (R = 4.7KQ). This polarization
ensures there is always a current flowing through the network, and can be located at any
point along the network (in practice it is generally at the level of the master).

It must be the only one on the network, whatever the network length.
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The essential characteristics are :

e up to 32 stations,

e maximum length : approximately 1,300 m,
 bus topology,

e tap link <15 m,

« half duplex on 2 wires,

« line termination on the end stations.
« single adaptation Rp = 47KQ

2.8-7 Example of a Modbus architecture
TSX SCY CM 6030

MODBUS
TSX SCA 50
2.8-8 Connection of the TSX SCA50 junction box
« Modbus connection without line matching
,,,,,, J1 TSX SCY CM 6030 cable TSX SCA50
470 Q
ov_"— o2l nc
5V__— o2 nc J_ 1
470 Q ==
6 EMI—  D(A) Orange / White D) | 4
! ‘ . ~ 24 EMI+ D(B) White / Orange D(B)
l<ﬂl 5
I ‘ 11 nc
150 Q - 23 ne
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* Modbus connection with line matching

J1 TSX SCY CM 6030 cable TSX SCA50
0 ng o 21 White / Green
5V__— ~9 >C>< Green / White J_ 1
470Q =

1””””3 6 EMI— D(A) White / Orange | —— 4 |D(®
3{ ‘ | ; 24 EMI + D(B) Orange / White | |
<ﬂ L 15 |D@
~ 11 White / Blue

L}%Q ; 23 >C>< Blue / White

2.8-9 Connection in Character mode

The cable for connecting the TSX SCY 21600 module to an RS 485 standard device is
the TSX SCY CM 6030 cable.

When connecting the TSX SCY 21600 integrated channel to a Half duplex standard
RS 485 device in Character mode, the user makes the connection using the
TSX SCY CM 6030 connection cable, adding a connector suitable for the device to be
connected to the free end of the cable, and linking the required signals.

Two-wire RS 485

TSX SCY CM 6030 cable device
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2.8-10 TSX SCY 21600 module consumption

This table shows the consumption of a TSX SCY 21600 communication module
without a PCMCIA card or connection to the integrated channel :

Voltage Typical current Max current
5 Volts 350 mA 420 mA
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3 Installation of PCMCIA cards

3.1 Presentation

TSX Premium PLCs connect to networks, buses and communication links via PCMCIA
communication cards.

The card comprises a metal case whose size conforms to the extended type Il PCMCIA
format.

These cards are inserted in the appropriate slotin the processor and/or TSX SCY 21600
module of TSX Premium PLCs.

Note:

/N\ PCMCIA cards must not be connected while the module is powered up.

ol <= o @

==

ol <= U@

)]

Each TSX SCP 11« PCMCIA card supports a different physical layer. This card family
comprises three products.

* The RS 232-D link, reference TSX SCP 111,

* The current loop link (20 mA), reference TSX SCP 112,

* The RS 485 link (compatible with the RS 422), reference TSX SCP 114.

Each cardinthe TSX SCP 111, 112, 114 family offers all the communication protocols.

The protocols which can be used for each PCMCIA card are as follows :
* Modbus/Jbus protocol,

* UNI-TELWAY protocol,

e Character mode (asynchronous link).
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The TSX FPP 20 PCMCIA card supports the FIP physical layer. The card is used to
connect a TSX Premium PLC to a FIPWAY network, and is also suitable for devices
made by manufacturers who wish to connect their products to the FIPWAY network.

The card has four selection switches
labelled "1" used to set the code for the
network and station number.

PCMCIA cards may also be used on
devices with a type Il slot, such as the
CCX 17, FTX 417-40 terminals or
third-party equipment, for example PC
compatibles.

The PCMCIA TSX FPP 10 card is used to connect a TSX Premium PLC to a FIPIO bus
by acting as a FIPIO agent and provides the link with TSX 47-107 and April 5000 PLCs.

Setup, use and maintenance of PCMCIA cards is performed using PL7 Junior program-
ming and run-time software for TSX Premium PLCs.
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3.2 Description

Type lll E (extended) PCMCIA communication cards are incorporated in a metal case
with the following dimensions :

 length 85.6 mm,
e width 51 mm,
 height 10 mm.

The front of the card displays the communication operating status and is the point of
physical connection to the network.

The mechanical configuration of the card
can be adapted according to the type of
installation required. The PCMCIA card is
fitted with either a removable cover with
two lugs, or a plain removable cover.

The plain removable cover (1) is used for
connecting PC compatible devices.

The removable cover with lugs (2) has
fixing screws for physically connecting the
card in the host module (for example,
PCMCIA card installed in the processor of
the TSX Premium).

Note : Both covers are supplied with the card.

Connection to the network is obtained by connecting the cable to the front of the card.
A module locating device prevents incorrect mounting. The product reference label
informs the user of the type of physical layer supported by the card.

Note
The use of covers with lugs, mounted on the PCMCIA cards, prevents unintentional removal while
the module is powered up and ensures correct card operation.
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3.3 Connection of the PCMCIA card host channel

3.3-1 Precautions relating to PCMCIA connections
/\ The PCMCIA card must only be handled when the power is off. When removing or

inserting it, the unit may not operate. There are no warm restart procedures between the
PCMCIA card and the TSX SCY 21600 host device.

If the operating environment makes it impossible to stop the application by switching the
PLC off, it is advisable to remove both the TSX SCY 21600 module and the PCMCIA
card.

The PCMCIA card must be fitted with its PLC version cover and must be screwed into
the TSX SCY 21600 host module, before the unit is powered up (see section 4).

3.3-2 Connecting PCMCIA cards

The connection of PCMCIA cards on a UNI-TELWAY or Modbus/Jbus fieldbus or in
Character mode to a standard device is described in section 4 of this document.

List of connection equipment required to use a specific protocol from a PCMCIA card :

PCMCIA cards UNI-TELWAY JBUS/MODBUS Character mode
TSX SCP 111 (RS232) (1) (1) TXS SCP CD 1030/1130
TSX SCP 112 (BC) TSX SCP CX 2030 TSX SCP CX 2030 TSX SCP CX 2030

TSX SCP 114 (RS422/RS485) TSX SCP CU 4030 TSX SCP CM 4030 TSX SCP CU 4030
and TSX SCA 50 and TSX SCA 50 TSX SCP CM 4030

(1) : with point-to-point : TSX SCP CD 1030/1130 cables, with multidrop via a modem : TSX SCP CC 1030
cable.

Connection of the TSX FPP 20 FIPWAY card via the host channel is performed using
the TSX FPCG 10 or TSX FPCG 30 cable.

3.3-3 PCMCIA card references

PCMCIA card references are as follows :

e TSX SCP 111 : multiprotocol card RS 232 D, 9 signals, not isolated,

e TSX SCP 112 : multiprotocol card, 20 mA current loop,

e TSX SCP 114 : multiprotocol RS 485 card, compatible with RS 422, isolated,
 TSXFPP 20 : FIPWAY card

« TSXFPP 10 :FIPIO Agent card
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3.3-4 Mounting cards and cables for TSX PREMIUM

PCMCIA cards consist of the following components :
Assembled card.
Body, made of Zamak.
PCMCIA connector.
Upper cover.

Removable cover.
Connection cable with ferrule.

o g W DN

The removable cover (5) displays the operating status of the card inits environment. The
function of the two indicator lamps is printed on the front of the removable cover.

The productreference label indicates the type of PCMCIA card. Itis located on the upper
cover (4).

The metal ferrule (6), located at the PCMCIA card end of the cable, prevents the cable
being trapped by the removable cover. The ferrule eliminates the risk of the cable being
subjected to a bending radius, which could have a detrimental effect on the quality of the
connection.

PCMCIA cards are fitted by assembling the connection accessory (a cable which varies
according to the type of transmission support chosen), and then screwing the removable
cover with fixing lugs onto the base. This cover can be used to fixthe PCMCIA card inside
the processor or the TSX SCY 21600 module.

A 20-pin connectorisused onthe PCMCIA Processor

or
card end. TSX SCY 21600

To fit the transmission support to the card, slot

first unscrew the cover from the case, then
assemble as described below :

1 Connect the cable. '
2 Place the cover with lugs on the case. Iz

/|

3 Screw on the cover.

4 Next, insert the card in the appropriate
slot in the host device.

Al
/2!
=

>

5 Screw in the card to prevent it being
removed while powered up andto ensure
correct operation.
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3.3-5 Displaying the operating status of PCMCIA cards

There are two diagnostic indicator lamps on the front of the card. They provide the user
with information on the operating status of exchanges between the device supporting
the PCMCIA card and the connected device.

"ERR" error indicator lamp (1) (normally off) displays
faults.

The "ERR" indicator lamp is red.

"COM" communication indicator lamp (2) displays line
activity.
The "COM" indicator lamp is yellow.

3.3-6 PCMCIA card visual diagnostics

The PCMCIA card indicator lamps show the communication operating mode and
provide card diagnostics.

Indicator lamp state

ERR COM Meaning Corrective action
O @) Device not powered up Check power supply and connection
No dialogue to the card
O O Normal operation
[ ) Q) Serious fault Change card
O O Operational fault Check configuration and connection
to communication bus
@) O Operational fault Check configuration
@ |Indicator on O Indicator off © Indicator flashing.

(1) : state of the indicator lamp indeterminate.

When the "ERR" indicator lamp on the TSX FPP 20 card flashes, this indicates that an
external fault has occurred. External faults include :

« line fault,
- station already present on the network,
* incorrect coding of the network-station address (selector switch coding).
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3.4 Connection of the TSX SCP 111 card

3.4-1 Point-to-point connection in character mode (DTE <==> DTE)

The TSX SCP 111 card, with RS 232 D as the physical support, is inserted either in the
processor or inthe SCY 21600 module. Itis connected viathe TSX SCP CD 1030/1100

cable to the connected device.

DTE to DTE type devices such as terminals or printers can be connected (DTE means :

Data Terminal Equipment).

The cable required for this connection is reference TSX SCP CD 1030/1100.

Type of connection

The TSX SCP 111 PCMCIA card is connected directly to the device via the

TSX SCP CD 1030 cable.

The two connected devices are DTEs (Data Terminal Equipment).

TSX SCP 111

TSX SCP CD 1030 (3 m. long)

Printer

=

or TSX SCP CD 1100 (10 m. long)

Description of the TSX SCP CD 1030 cable

The 20-pin miniature PCMCIA connector SUB-D 25 M
supports the following signals : connector
D
» T™XD &2 [ [\ 3 rxp 72
< RXD &2 [ > > [ \\ 26 XD
> RTS &2 25 CTS
<« cTs o2 > > 45 RTS
2045 DTR
<4 DCD o2
SG o2 \ \ / 5 sG
,,,,,,,,,, L

317




3.4-2 UNI-TELWAY, Modbus or Character mode connection via Modem
Connection of the PCMCIA card to the UNI-TELWAY, Modbus or Character mode bus
via a Modem and a telephone link (DTE / DCE type) can be achieved using the
TSX SCP CC 1030 cable. The card is either inserted into the processor or into the
SCY 21600 module (DCE means : data communication device).

Type of connection

The TSX SCP 111 PCMCIA card is linked to the connected device via the
TSX SCP CC 1030 cable.

The connected devices are DCE (Data Conversion Equipment) type; for example a
MODEM or converters.

TSX SCP 111
Modem
TSX SCP CC 1030 (3 m. long)
Description of the TSX SCP CC 1030 cable
The 20-pin miniature PCMCIA connector SUB-D 25 M
supports the following signals : connector
" xp b2 [ [ 26 xp 92
<« RXD &70 II | \\ 3<:> RXD
> RTS o | Lo RTS
< CTS ?9 25 CTS
<« DTR o2 26 DTR
> DSR o2 5 DSR
< DCD ?1‘; | 2‘2*? DCD
Rl o RI
L 19 \ \ l 23:R
CHI/CI ? \ \ / :? CHI/CI
15 7
SG T \ 17 T SG
|
| L il
,,,,,,,,,, w L]
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3.5 Connection of the TSX SCP 112 card

The TSX SCP 112 PCMCIA card is used to connect a TSX 57 PLC to a 20mA current
loop link in point-to-point or multidrop connection.

An external power supply must always be used to provide the necessary current to
power the current loop.

The TSX SCP CX 2030 cable is used to perform this type of connection (3m long).

Description of the TSX SCP CX 2030 cable

The 20-pin miniature PCMCIA connector
supports the following signals:

,,,,,, J1
9 |+ Supply White / Blue
< o3 TX mdp >< >< Orange / White
@ o9 *RX White / Green
oL RX >< >< Green / White
{@ 2 | TXp-p White / Orange
.20 | - Supply >< >< Blue / White

Notes
To connect the TSX SCP 112 card in multidrop mode, a screw terminal block must be used.
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3.5-1 Point-to-point connection

Wiring principle for TSX SCP112 current loop PCMCIA cards in point-to-point.
Point-to-point connection is only possible in 20mA inactive mode.

Station 1 Station 2
SCP112 SCP112
o2 o2
17 g s 17 .
2|l 3| g g 8 g
21 Z[92 2 z % @
o 3Ll e « g 2 &
o|E|Z o| E| §
20 o3[ 20 ol 2|
[0}
o
[5) Q)
ITTTE E
2 3 ; P
E 3 5 E
[ [\ &
. o o
N N >< N
\I \l/
I z
Terminal block 1 Terminal block 2

Important : the cable shielding must be connected as closely as possible to the terminal
blocks.
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3.5-2 Multidrop connection
Multidrop connectionis only possible in OmA inactive mode. Transmissions and receptions

are wired in parallel. The Master is defined by the program.
Example of connection of n TSX SCP 112 cards :

Station 1 Station 2 Station n
SCP112 SCP112 SCP112
9 o2 9
%g@ 19 19 19
17 o |c|2 ﬁg 17 ® c 12 # 17, o |c|2
O =2EE < O = e $E O = g9 | 0|
£13|52 HEES HEEE
o2 clsls(e o2 cl3|zl® o2l slz|z|®
OIE[E|S OIE[E (S olE|E|s
ffffff ©[Z1510] RIHESS RISEI
o =]
2 3 E
(=} o
BB T DS =l N W AW N
L — L —
Ji L T L
— 24V | | o= o= o=
[, 2 L)
B T 1
Terminal block 1 Terminal block 2 Terminal block n

RC = optional load resistor

Important : the cable shielding must be connected as closely as possible to the terminal
blocks.
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3.5-3 Dynamic performance

The flow rate of a current loop link is limited by the cross-section and length of the cable
used.

The user should refer to the two diagrams below to get an idea of the performance that
can be achieved for his application.

Point-to-point

These curves are for a shielded two-pair cable (transmission in one pair, reception in the
other). All precautions for use are adhered to.

speed in Kbps

20
1 mm? cable, 4500m max

0.64 mm?cable, 2500m max

0 \l\ﬁ\\ﬁ

200 500 1000 2000 3000 4000 5000
line length in meters

/

Multidrop

The graph below is for a shielded cable where the conductor cross-section is 0.34 mm?,
connected in accordance with the parallel multidrop diagram above. The use of
conductors with a larger cross-section willimprove the quality of the transmitted signals.

Number of connected stations
16

19200
bps
9600
bps

4800 bps

2400 bps

1200 bps
600 bps
2

100 500 1000 1500
line length in meters
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The performance of a multidrop link is much improved when a large number of stations
are connected. The load on the line is greater, which improves the quality of the
transmitted signal.

When connection is performed according to the preceding diagram, the number of
stations can be artificially increased (up to a maximum of 16 stations) by loading the line
atone end. This can be performed by incorporating aload resistor. This load resistor can
be connected on any terminal block as long as it is between pins 17 and 19 of the
SCP112 cards.

The value of resistor R, which simulates the load of "N" stations is determined by the
formula :

U R in KQ
R = - U = external power supply voltage
N x 20 N = Number of stations to be simulated

Example :
An installation has 6 physically connected stations in multidrop in accordance with the
preceding diagram, with a 24V external power supply.
The line performance will be the same as for 10 stations, with the load of 4 additional
stations simulated by a resistor :
24
R = ---momemeee- =0.3KQ
4 %20

Note : The load resistor should not produce any inductive effect, otherwise operation may be
affected.
Use thick film type resistors.
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3.5-4 TSX SCP 112 connection to April 5000/7000 PLCs

The 20 mA current loop TSX SCP 112 PCMCIA card is used to connect April
communication modules, type JBU0220 and JBU0250. Multidrop connection of the
TSX SCP 112 PCMCIA card to JBU0220 and JBU0250 modules is performed in serial
mode. For connection of April modules refer to the TEM60000E reference manual.

Important : The TSX SCP 112 must be configured in point-to-point mode in the PL7
configuration screen, regardless of whether a point-to-point or a serial multidrop link is
used.

Notes :

The current loop permits a current of 20 mA when the PLC is inactive in both point-to-point and
multidrop mode.

If a slave is powered down, the transmitter of this slave becomes conducting, the line is available.
If the loop power supply is located remotely, on one of the slaves, the powering down of this slave
interrupts communication.

Point-to-point type link : JBU0220 or JBU0250 module active
TSX SCP 112

| ¥SUPP__ White /Blue = JBU0220/0250

) 24V
. RX+ White / Green 19 @I

RX— Green / White 18
17 o—%

15
_ TX p-p  White / Orange 14 éf
K 10 %7
sy . _SUPP Blue / White 16
o o @j
Master or slave passive Master or slave active
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Point-to-point type link :

TSX SCP 112 card active

TSX SCP 112
& +SUPP White / Blue = JBU0220/0250
I ,,,,,,,,
24V
RX+ White / Green 19 @I
%@ O o—!
RX— Green / White 18
17 %%
15
TX P-P White / Orange 14 #
K 10, 3
= Blue / White
D supp oL @D
Master or slave active Master or slave passive
Mixed stations link
TSX SCP 112
o |+SUPP White / Blue e JBU0220/0250
24v | T
RX+ White / Green 19 @I
% RX— Green / White ‘ 18
17 o—%
15
TX P-P White / Orange 14\} %
K 10
_SUPP Blue / White 16
S o

Master or slave :
passive on reception
active in transmission

Master or slave :
passive on reception
active in transmission

3/15




Multidrop type link
The following examples describe the various wiring possibilities for the TSX SCP 112
card with JBU0220/0250 modules.

Important : always connect the 24 V supply of each TSX SCP 112 in the loop, whether
active or passive, otherwise the link may not operate.

These supplies must not have any common point (voltage).

Do not connect the -24 V of the supplies to ground.

Example 1 : Multidrop TSX SCP 112 master active

TSX SCP 112

+SUPP White / Blue H[,— JBU0220/0250

24V

o RX+ White / Green 19 ; @I
RX— Green / White 18

TX P-P White / Orange 14

_SUPP Blue / White 16

S
|
I

Master active | | | | @

Slave 2 passive
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Example 2 : Multidrop master JBU0220/0250 active on transmission / reception

JBU0220/0250 JBU0220/0250
ol Yo 4
18 18

17 17, j
15 15
% 14 - 14 #
€7 10 10 :
Sy olf — o @

Slave 1 passive

Master active ~ White / Blue
on transmission/ — = +SUPP|
reception 2av

|| _White / Green RX+
Green / White RX—

White / Orange 1y p.p

P
Blue / White _SUPP N
Q&
TSX SCP 112

Slave 2 passive
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Example 3 : Multidrop master JBU0220/0250 active on transmission/reception

TSX SCP 112 slaves.

TSX SCP 112
—, |+ White / Blue  +SUPP.
802200025 o °
24V
I% 19 White / Green RX+
18 Green / White RX—
L 17
15
% 14 White / Orange TX P-P
€7 10 N
I% 16 Blue / White  —SUPP @
Slave 1 passive
Master active
on transmission/ — o+ White / Blue  +SUPP
reception ! °©
24V
White / Green RX+
Green / White RX—
White / Orange TX P-P
p
Blue / White —SUPP 0.
&
TSX SCP 112

Slave 2 passive
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Example 4 : Multidrop master active TSX SCP 112.

TSX SCP 112
® +SUPP White / Blue +I';
RX+ White / Green
RX— Green / White
TX P-P White / Orange
K
SR _SUPP Blue / White
oY 1

Master active
on transmission/
reception

TSX SCP 112
;‘I+ White / Blue +SUPP ®
24V .
White / Green RX+
Green / White RX—
White / Orange TX P-P
A
Blue / White —-SUPP V7R
&

Slave 1 passive

19:

18

17

15

14

10

16:

JBU0220/0250
Slave 2 passive

8- LI.LJ8
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3.6 Connection of the TSX SCP 114 card

3.6-1 Connection to the UNI-TELWAY network

The TSX SCP 114 card, with RS 485 as the physical support, is connected to the
UNI-TELWAY network using cable TSX SCP CU 4030, via the TSX SCA 50 junction
box, or using cable TSX SCP CU 4530 (fitted with a 15-pin SUB-D connector) via the
TSX SCA62 junction box.

The card is inserted into the processor or into the SCY 21600 module.

The TSX SCA5O is passive, comprising a printed circuit with 3 sets of screw clamp
terminals. It is used for connecting a station, via tap link, to the trunk cable segment of
a UNI-TELWAY bus.

Electrical continuity of the signals, shielding and end of line termination are thus
provided.

Type of connection

The cable of the PCMCIA card has flying leads for connection to the terminal block
located inside the junction box.

TSX SCP 114

TSX SCA 50

TSX SCP CU 4030

Note
Using the tap junction box configures the wiring system for the card as a tap-link type connection
system.

Description of the TSX SCP CU 4030 cable

The 20-pin miniature PCMCIA connector
supports the following signals :

TSX SCA 50 junction box

J1

oy ATka | J_- i
16 oV White 2

ov | L e | _ov Red _—
8 | 3

10 ‘ —
1 D (A) White 4

{ ol | 1 D(B) Blue —
| 5

47kQ 19
oV 1 +o

1
o
<} 2
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Connection via a TSX SCA 62 junction box
TSX SCP 114

TSX SCA 62

TSX SCP CU 4530 I ‘ ‘

Description of the TSX SCP CU 4530 cable

The 20-pin miniature PCMCIA connector
supports the following signals :

TSX SCA 62 junction box

J1
47kQ
17
5V {—}+t1—o— o~
~ 16 oV Red 15 0 VL
ov \ 6 | ov ><C —><white 8 OVL
8 |
10
12 | ‘ D®) White 7 D (A)
% 11 | | | D(B) >< ><3Iue 14 D (B)
o9 ¢ | | )
7 |
47kQ 9! | | )
oV 1+ 1L o | 15-pin SUB-D
1
< o2 |
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3.6-2 Connection to the Modbus/Jbus bus

The TSX SCP 114 PCMCIA card is connected to the Modbus bus via the
TSX SCP CM 4030 serial link cable. This cable is connected to the TSX SCA 50
junction box.

Type of connection

The cable of the PCMCIA card has flying leads for connection to the terminal block
located inside the connection box.

TSX SCP 114

TSX SCP CM 4030

Comment :

The user cable (3 m) allows a device to be connected to a TSX SCA 50 junction box
located at up to 3 meters from the card. This length ensures that connection is
possible within a standard floor-standing enclosure.

Description of the TSX SCP CM 4030 cable

The 20-pin miniature PCMCIA connector
supports the following signals :

J1
10
‘ : 2 | TX Green / White
{ 1l | TX+ White / Green
\ 9 | |
sy 470 Q | 520 | | Pup 470 0 Orange / White
ov _40Q | 18 : | Pdw 470 0 White / Orange
1
o |
_ 13 ADP 150 0
150 Q Brown / White

Important : on a Modbus / Jbus bus it is necessary to :

 Polarize the line, usually in one place only, (generally on the master device) using
Pull-down and pull-up resistors of 470Q available on the PCMCIA card. Connect pull-
up R to TX+ (D(A)) and pull-down R to TX- (D(B)).

» Match the line on the two end devices by a 150Q resistor between TX+ and TX-
(connection on TX- is already internally performed by the card).

Important : toconnecta TSX SCP114 card to a Series 1000 (S1000) PLC, itis essential
to connect TX+ to L-.
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Modbus connection to TSX SCA 50 box

Connection without line terminator

TSX SCA 50
111

4]D(

J1
X - Q—|
—|: 12 Green / White
TX . ¢ 11 : White / Green
|: TX + Q—,l

5V 1 Pup 470r é 20 T nc
18
ov Pdw 470r ¢ nc
470Q RX — - 1
RX + b—l 2
L—} ADP 150r 022 nc
150Q 1

Connection of SCA 50 with line terminator

5|D(

TSX SCA 50

1]t

D (A)

J1
™™ - Q—|
— TX - o622 Green / White
‘ -
_|: TX + &AL : White / Green
TX +
| Orange / White

5V 4700 fy Pup 470r é " | White / Orange
oV o Pdw 470r o

RX —

RX + Brown / White

-I:I— ADP 150r ¢

5| D (B)
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3.6-3 Multi-protocol asynchronous link connection, RS 422

No special accessories are required for connecting the TSX SCP 114 card in Character
mode.

The reference number of the connection cable for the RS 485/RS 422 PCMCIA card is
TSX SCP CX 4030. The cable is 3 meters long.

Type of connection

The TSX SCP 114 PCMCIA card is connected in point-to-point mode to a standard
RS 422A VAX station type device.

TSX SCP 114 Industrial calculator

TSX SCP CX 4030

Description of the TSX SCP CX 4030 cable

The 20-pin miniature 20 PCMCIA connector
supports the following signals :

4700 18
GND %

‘ S Green / White
D X+ b1 >< ><White/Green

<t RX - o1 White / Orange
‘ RX + &2 >< ><Orange/White
§ L ADP Rx ¢

i
|
|

0Viso ¢
i

o
7

Brown / White

100Q

,,,,,,,,,,,,

Also see section 2 for connection of the TSX SCY 21600 integrated link in character
mode.
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3.7 Connection of TSX FPP 20 cards

TSX FPP 20 PCMCIA cards are connected to the FIPWAY network usinga TSX FP ACC4
or a TSX FP ACC12 type connector.

To connect the PCMCIA card to the ACC4/ACC12 connector, the user may select
either :

« almcable, reference TSX FPCG 10,

* a 3 m cable, reference TSX FPCG 30.

The figure below shows the components needed to connect the TSX Premium PLC to
the FIPWAY network :

e TSX 57 processor or SCY 21600 module,
* TSX FPP 20 PCMCIA card,

« TSX FPCG 10/30 cable, \

e TSX FP ACC4 junction box.

2 Processor
slot
or

TSX SCY 21600
>
Bt

\

FIPWAY

TSX FPCG 10/30

Important

The cables (TSX FPCG 10 and 30) may be connected to and disconnected from the
PCMCIA card only when it is powered down.
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3.8 Connection of TSX FPP 10 cards

TSX FPP 10 PCMCIA cards are connected to the FIPIO bus using a TSX FP ACC4 or
TSX FP ACC12 type connector.
Toconnectthe PCMCIA card tothe ACC4/ACC12 connector, the user may select either :

* a lm cable, reference TSX FPCG 10,
* a 3 mcable, reference TSX FPCG 30.

The figure below shows the components needed to connect the TSX Premium PLC to
the FIPIO remote /O bus :

e TSX P5710-20 processor,
¢« TSX FPP 10 PCMCIA card,

« TSX FPCG 10/30 cable,
« TSX FP ACC4 junction box. \

x
E Processor
slot
A
\\\\\\
e

\

ﬁ K

TSX FPCG 10/30

Important

The cables (TSX FPCG 10and 30) may be connected to and disconnected from the
PCMCIA card only when it is powered down.
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3.9 Summary of connection cables
3.9-1 TSX SCP 111 card

Type of cable Reference Description

Modem cable TSX SCP CC 1030 Cable for connection via Modem
DTE/DCE, 9 signals, RS 232D, =3 m

Standard cable TSX SCP CD 1030 Cable for DTE/DTE connection

TSX SCP CD 1100 RS 232D,1=3mor10m

3.9-2 TSX SCP 112 card

Type of cable Reference Description

Current loop cable TSX SCP CX 2030 20 mA CL cable | = 3m.

3.9-3 TSX SCP 114 card

Type of cable Reference Description
Universal cable TSX SCP CX 4030 Universal cable, RS 485 type and
RS 422A,1=3m
UNI-TELWAY cable TSX SCP CU 4030 RS 485 2-wire cable, | =3 m
Modbus cable TSX SCP CM 4030 RS 485 2-wire cable, | =3 m
Connection box TSX SCA 50 Connection box (screw) to bus for
for RS 485 serial link
Connection box TSX SCA 62 Connection box (connector)
to bus for RS 485 serial link
Converter box TSX SCAT72 RS 232D / RS 485 converter box

3.9-4 TSXFPP 10 and TSX FPP 20 cards

Type of cable Reference Description

FIPWAY/FIPIO cable TSX PPCG 10 Connection cable, | =1 m

FIPWAY/FIPIO cable TSX FPPCG 30 Connection cable, | =3 m

Connection box TSX FP ACC4 FIPWAY/FIPIO connection box

Connection box TSX FP ACC12 tow-cost FIPWAY/FIPIO connection
0X
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3.10 Precautions for connecting PCMCIA cards

Important

PCMCIA cards must be connected to and disconnected from the host device
(processor or TSX SCY 21600) with the device powered down.

The ferrule placed in direct contact with the PCMCIA card casing serves to
discharge electrical interference carried by the connection cable braid.

3.11 Current consumption of PCMCIA cards

3.11-1 Current consumption of TSX SCP 111 card

Voltage Typical current Maximum current

5 volts 140 mA 300 mA

3.11-2 Current consumption of TSX SCP 112 card

Voltage Typical current Maximum current

5 volts 120 mA 300 mA

3.11-3 Current consumption of TSX SCP 114 cards

Voltage Typical current Maximum current

5 volts 150 mA 300 mA

3.11-4 Current consumption of TSX FPP 10 and TSX FPP20 cards

Voltage Typical current Maximum current

5 volts 280 mA 330 mA
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1 Presentation

1.1 Description

1.1-1 General

The TSX CTY 2A and 4A counter modules are standard format modules for counting

pulses at a maximum frequency of 40 kHz. They can be installed in all TSX 57-10 or

TSX 57-20 positions. These modules can be installed in the extension rack provided

with the TSX 57-10 or in the 7 extension racks provided with the TSX 57-20.

The number of TSXCTY 2A/4A counter modules which can be usedina TSX57-20 PLC

is limited to 6 modules, and for a TSX 57-10 PLC to 2 modules.

These two modules differ only in the number of channels they have : 2 channels for the

TSXCTY 2Amodule, 4 channels forthe TSX CTY 4A module. Both perform upcounting,

downcounting or up/down counting functions.

Sensors used on each channel can be :

« either 5 VDC or 10...30 VDC transistor outputs (RS 422 or Totem Pole standard line
driver encoders), in this case the maximum counting frequency is up to 40 kHz,

« or volt-free contact outputs, in which case the input filtering for receiving the counting
pulsesisincreased in order to prevent contact bounce being taken into account when
the contact closes.

Proximity Incremental encoder
sensor

Photoelectric

sensor

-
TSX57-10 PLC

==

]
O i=2 O]

@

r
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1.1-2 Physical description

1 Standard 15-pin SUB-D connector for connecting :

« the counting sensor(s) corresponding to channel 0
and 1 for module TSX CTY 2A and to channel 0, 1,
2 and 3 for module TSX CTY 4A.

« the encoder power supply if this type of sensor is
used,

« the encoder power supply return which confirms
that this is correctly supplied.

2 20-pinHE10connector for connecting (each channel) :
¢ auxiliary inputs :
- resetting or setting preset value, TSX CTY 2A
- enable counter,
- read,
« auxiliary outputs,
« external supply :
- auxiliary input and output supply,
- supply for other sensors.
3 Screw for fixing the module in its position.
Rigid casing providing :
< support for the electronic card,
¢ guidance of module into its slot.

5 Module diagnostics indicator lamps :
* module level diagnostics :
- RUN (green indicator lamp) : indicates module )
operating mode (module operative),
- ERR (redindicator lamp) : indicates internal status
of the module (internal fault, module failure),
- 1/0 (red indicator lamp) : indicates external module
fault.
¢ channel level diagnostics :
- CHx (green indicator lamp) : indicates channel
diagnostics.

TSX CTY 4A
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2 Functions

2.1 Presentation of different counting functions

2.1-1 Downcounting function

The downcounting function is used to downcount pulses (on 24 bits + sign) from a preset
value of between 0 and + 16777215 and to signal when the current value is equal to or
less than 0.

The downcounting range is from - 16777216 to + 16777215.

valid downcounting range

current value measurement = or < than 0

-16777216 0 preset ] +16777215
with automatic preset T

Note :
Operation of the downcounting function, associated language objects and software installation are
explained in the programming manual - Part H (PL7 Junior)

2.1-2 Upcounting function

The upcounting function is used to upcount pulses (on 24 bits + sign) from the value 0
to a predefined value known as the setpoint value.

The upcounting range is from 0 to + 16777215.

The function indicates when the setpoint value is reached.

The current value of the counter is continuously compared with two adjustable
thresholds (threshold 0 and threshold 1).

valid upcounting range

current measurement value = setpoint value

current measurement value = threshold 1 value

current measurement value 2 threshold 0 value

|

[0 threshold 0 threshold 1 setpoint +16777215
T with automatic reset

Note :
Operation of the upcounting function, associated language objects and software installation are
explained in the programming manual - Part H (PL7 Junior)
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2.1-3 Up/down counting function

The up/down counting function performs on the same counter the upcounting of pulses
and the downcounting of pulses (on 24 bits + sign) from a preset value which is within
the up/down counting range. The up/down counting range is from - 16777216 to
+16777215 and two setpoints (an upper and a lower setpoint) can be defined.

The current value of the counter is continuously compared with two adjustable
thresholds (threshold 0 and threshold 1).

valid up/down counting range

current value = upper setpoint

current value 2 threshold 1

current value = threshold 0

current value = lower setpoint

-16777216 lower preset threshold 0 threshold 1 upper +16777215
setpoint setpoint

Note :
Operation of the up/down counting function, associated language objects and software installation
are explained in the programming manual - Part H (PL7 Junior).
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Functions 2

2.2 Upcounting or downcounting on TSX CTY 2A and TSX CTY 4A
modules

The TSX CTY 2A/4A counter modules provide :

« 2 independent upcounter or downcounter channels for the TSX CTY 2A module.
¢ 4 independent upcounter or downcounter channels for the TSX CTY 4A module.
The maximum counting frequency on each channel is 40 kHz.

Upcounting or downcounting signals

Upcounting or downcounting signals relating to one channel, and the encoder supply which
can generate these signals, are grouped together on a standard 15-pin SUB-D connector.
Each upcounter ordowncounter channel canreceive 5VDC or 24 VDC signals. Pulses are
received oninput IA

Auxiliary inputs

24 VDC auxiliary inputs (reset to 0 : upcounting, set to the preset value : downcounting
and enable up/down counting) and the external supplies, are grouped together on an
HE10 connector, common to channels 0/1 in the case of TSX CTY 2A/4A modules and
to channels 2/3 in the case of the TSX CTY 4A module.

« Reset (upcounting) or Preset (downcounting)

The reset (upcounting) or set to the preset value (downcounting) can be performed in

one of the ways described below :

« changing the state of the input IPrese (rising or falling edge, selected during
configuration),

« automatically as soon as the setpoint value is reached in upcounting or the value 0 is
reached in downcounting (choice selected during configuration),

« directly by the program.

Note :
In upcounting, the input IPres is called IReset in PL7 Junior screens.

« Enable counting

Upcounting or downcounting is enabled in one of the ways described below :
« signal at state 1 (24 VDC) at input IEnae,
« directly by the program.

Note :
The various functions of these auxiliary inputs are explained in the programming manual - Part H.
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Line monitoring input : EPSR

This input, which is usually connected to the power supply return output of an encoder,
checks that the power supply of the encoder is normal.

If there is aline break on the cable carrying the power supply voltage to the encoder, the
fault which is generated is signalled and can be used by the application program.

The various connection principles of this input are explained in section 2.4.

Counter outputs
Upcounting and downcounting functions have counter outputs which can be associated
by the program to reflex physical outputs QO0, Q1 on the counter module.
« downcounting function : one counter output with predefined activation and deactivation
conditions :
- activation when the current value is reset,
- deactivation upon preset.
< upcounting function : two counter outputs
one counter output with predefined activation and deactivation conditions :
- activation when the setpoint value is reached,
- deactivation upon counter reset,
one counter output with activation and deactivation conditions defined by the user in
a coding matrix, which can be accessed via the adjustment function.

Physical outputs

The physical output state can be controlled in 2 modes :
* automatic mode :
- if the physical output is validated, the counter output state is copied to the physical
output, otherwise the output state is 0.
¢ manual mode :
- the physical output state is controlled.

Setting up these counter outputs and physical outputs is explained in the programming manual -
Part H.
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Functions 2

Simplified schematic

The simplified schematic below shows only one 15-pin SUB-D connector. In the case
of TSXCTY 2A/4A modules, the 15-pin SUB-D connectors relating to the other channels
perform exactly the same functions.

Standard 15-pin SUB-D connector for
connection of counting sensor

)

Power supply reserved exclusively for
the encoder (from the external power
supply connected to the HE10
connector)

Encoder supply return signal

(must be wired)

+10...30 VDC (7)
+5 VDC N~
(®

—0VvDC

—
Y A A A
m
o
)]
Pyl

leJpcountin?_or _IA +5 VDC o _ @ @
owncounting » —
i WUV S sziee Lo 2 STRE ] (o
@, — ®
o BY & @ @
11
@ — @
@—:nJ z¥ & |G
® ®)
= ®

§

A A4
+5 VDC
5 VDC or 10...30 VDC +—: —0VDC @ @
encoder supply —F
+10...30 VDC O
= v @
Mol
Preset input channel 0 i L [Pres0 @ A 110} -
Counter enable input [ . IEna0 Q — B
channel 0 > @ {12} Auxiliary
inputs
Mol
Preset input ch 1 10}
put ¢ a‘nne I plPresi @ @ -
Counter enable input L |[Enal =
channel 1 g @ @ 127
Reflex outputs channel 0 < IQ_Q‘ @ 9
Reflex outputs channel 1 <+ |9_9| ‘@ 9
Y 2avoc ol D @
Sensor power supply for l
24 VDC auxiliary inputs/ + 19 (@0
outputs -
T -0VvDC

HE10 connector for connecting power
supplies (encoders and sensors), auxiliary
inputs (preset, enable, etc) and reflex outputs.
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2.3 Up/down counting on TSX CTY 2A and CTY 4A modules

TSX CTY 2A/4A counter modules provide :

¢ 2 independent up/down counter channels for the TSX CTY 2A module,
¢ 4 independent up/down counter channels for the TSX CTY 4A module.
The maximum up/down counting frequency on each channel is 40 kHz.

Up/down counting signals
There are several possibilities for each channel :

« First possibility : (see simplified schematic 1, page 2/10)
Use asingle physical up/down counter input, the direction (upcounting or downcounting)
is defined by the application by setting a bit object to state O or 1.
Each up/down counter channel can receive 5 VDC or 24 VVDC signals. The up/down
counting pulses are received on input IA.

« Second possibility : (see simplified schematic 2, page 2/11)
Use asingle physical up/down counterinput, the direction (upcounting or downcounting)
is defined by setting the second input to state O or 1.
The up/down counting pulses are received on input IA.
The direction (upcounting or downcounting) is defined by setting input IB to state O or 1
(state 1 : upcounting, state 0 : downcounting).

Note :
Pulses on input 1A will be taken as upcounting if input IB is at 1 for more than 3 ps.
Pulses on input IA will be taken as downcounting if input IB is at O for more than 3 ps.

« Third possibility : (see simplified schematic 3, page 2/11)
Use two physical inputs, an upcounter input and a downcounter input :
Upcounting pulses are received on input IA.
Downcounting pulses are received on input IB.

Note :
All pulses on IA and IB are taken as upcounting whatever the synchronism of the
signals.

« Fourth possibility : (see simplified schematic 4, page 2/12)
Use of two physical inputs with signals phase shifted by 172 (incremental encoder
signals).
In this case, it is possible to choose operation with multiplication by 1 or 4 during
configuration :
Counting signals are received on input IA for A signals and on input IB for B signals.
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Functions 2

Auxiliary inputs/outputs

24 VDC auxiliary inputs/outputs as well as external power supplies are grouped together on
an HE10 connector. Each connector groups the 2 channels directly above.

The connector contains : setto presetvalue inputs (IPres0,1: channel 0,1/1Pres2,3: channel
2,3), upcounting or downcounting enable inputs (IEna0,1: channel 0,1 / IEna2,3: channel
2,3), current value read inputs (IRead0,2: channel 0,2/ IRead1,3: channel 1,3), outputs (QO0
and Q1 : channel 0,1/Q0 and Q1 channel 2,3).

* Preset
Preset can be executed in one of the following ways, (selected during configuration) :
- changing state of input IPrese (rising or falling edge) and enable by the program,
- on rising edge of input IPrese, if the direction is upcounting (positive) or on falling
edge of input IPrese, if the direction is downcounting (negative) and enable by the

program.
Upcounting direction Downcounting direction

Physical input IPrese I I

onrising edge ofinput IPrese, if the direction is downcounting (negative) or on falling
edge of input IPrese, if the direction is upcounting (positive) and enable by the
program.

Upcounting direction Downcounting direction

Physical input IPrese 1 1

on state 1 of input IPrese and enable by the program, the current value will not
change as long as the input is at 1.

on short cam reference point :

preset is executed :

- if the direction is upcounting (positive): input IPrese at 1 and rising edge of Zero
marker input 1Z, and enable by the program,

- ifthe direction is downcounting (negative): input IPrese at 1 and falling edge of Zero
marker input 1Z, and enable by the program,

Upcounting direction Downcounting direction
Physical input IPrese _| 4|—|_
Zero marker input 1Z [ [

Preset Preset

217




=

- on long cam reference point :
preset is taken into account on the first rising edge of the Zero marker input I1Z after
input IPrese has passed to state 0 in both upward and downward directions, and
enable by program.

Upcounting direction __ Downcounting direction
Physical input IPrese
Zero marker input 1Z [ |_|_ [ |_|_
Preset Preset

- directly by program.

Enable up/down counting

Upcounting or downcounting can be enabled in one of the ways described below :
« either on state 1 of the signal sent to input IEna and enable by the program,

« or directly by the program.

Capture

The capture instruction for the current value is executed in one of the ways described

below :

« on change of state (rising or falling edge) of the input IRead. and enable by the
program,

« or directly by the program.

Note :
The various functions of these auxiliary inputs are explained in the programming manual
- Part H.
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Functions 2

Line monitoring input : EPSR

This input, which is usually connected to the power supply return output of an encoder,
checks that the power supply of the encoder is normal.

Ifthere is aline break on the cable carrying the power supply voltage to the encoder, the
fault which is generated is signalled and can be used by the application program.

The various connection principles of this input are explained in section 2.4.

Counter outputs

The up/down counting function has two counter outputs which can be assigned to
high-speed physical outputs located on the counter module.

These two counter outputs have activation and deactivation conditions defined by the
user in a coding matrix which can be accessed via the adjustment function.

The physical output state can be controlled in manual or automatic mode.

The setting up of these counter outputs is explained in the programming manual -
Part H.

Note :

The simplified schematics on the following pages are not shown in their entirety :

* in the case of TSX CTY 2A/4A modules, the standard 15-pin SUB-D connectors are used to
connect the counting sensors relating to the various channels, their representations are exactly
the same,

» on simplified schematics 2, 3 and 4 the HE10 connector is not depicted, see simplified
schematic 1.
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Simplified schematic 1

Use of asingle physical up/down counter input, the direction (upcounting or downcounting)

is defined by the application.

Standard 15-pin SUB-D 15 connector for
connecting counting sensor

ggﬁ?\g‘é"; _IA +5 VDC D) _ @ ®
> (1) -
pulse input JULFLALALALPLIL | 1A +24VDC | gy :IJ AY Xi|Q®
——
' \&/
© = ®
BY & ® (@)
@
' :IZ +5 VDC @ — @
Zero marker input [ {Z£+24VDC | 5 :lJ zVY A @
- < ——© ®
Supply reserved exclusively for ,+10..30 VDC! ~ >~ - @
powering the encoder (from the < ) | >
<5 VDC ) ~
external power supply connected to < {15) >
—0VDC ~ [
the HE10 connector) < () @
Encoder supply return signal [» EPSR @ Ll :JS; @
(must be wired)
A A A
5VDC or 10...30 VDC + +5VDC
encoder power supply __-',-' —0VDC @ @
according to encoder type _f_ +10...30 VDC O
+ 3 @
Preset input channel 0 Iud IPres0 _@ {10}
Enable input channel 0 _IEna0 @ —
Read input channel 0 %! " |IRead0 _@ 112} Auxiliary
’ inputs
Preset input channel 1 Wi |Pres1 _@ @ @
Enable input channel 1 JIEnal ! =
Read input channel 1 It ) IReadl _@ @ L2
Reflex outputs channel 0 |9_Q| @ _® ’
Reflex outputs channel 1 < IQ_Q‘ @ : !
+24 VDC % @
Encoder power supply for
24 VDC auxiliary inputs/ + 19 (o
outputs _
T —-0VDC

HE10 connector for connecting power
supplies (encoders and sensors), auxiliary
inputs (preset, enable, etc) and reflex outputs.
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Functions 2

Simplified schematic 2

Use of a single physical up/down counter input, the direction (upcount or downcount) is
defined by setting the second input to state 0 or 1.

Up/down counting

pulse input (A5 VDe @ o
> ® —
FUAFLAUALFLRALR | plA +24 VDC ) :,J AY &
pA= (2)
Counting !B +5 VDC (10) = —
direction input  [upcount] downcount| _IB +24 VDC = 3 BY &K
(upcount or 1B — —~
downcount) =" 1Z +5 VDC L —~
< & T
Zero marker input F1| {£#28VvDC @ :IJ z¥ A
4= (5)
Supply reserved exclusively for =:+10...30 VDC ) ~ I
powering the encoder (from the +5 VDC ~ [ ¢
external power supply connected ““ovDpe P B | >
to the HE10 connector) L 4c5sR T As
Encoder supply return signal L> 13
(must be wired)
AAA
HE10 @ @
connector @

Simplified schematic 3

Use of two physical inputs, an upcounter and a downcounter input :

Upcounting

pulse input 1 PURLAALALALAL
Downcounting
pulse input

Zero marker input I
Supply reserved exclusively for
powering the encoder (from the
external power supply connected to
the HE10 connector)

Encoder supply return signal

(must be wired)

Standard 15-pin SUB-D connector for
connecting counting sensor

)

®6® 66 6 @

ONONONONONORONC)

§

Standard 15-pin SUB-D connector for
connecting counting sensor

)

® ® 6 6 6 6 ©

~IA +5 VDC o —
> o —
pA2AVDC | (5 — Y &
JIA — )

> (2)

—. 1B +5 VDC m\ —
¥ B +2avDCc | Y
> 3 BY A
B - i

> 5

= 1Z +5 VDC @) _
< (2) —
#Z124VDC | — zv &
<= (5)

= 10..30 VDC|_— e _
N Ll
_+5 VDC N~ ® [ ¢
- 0VDC @) = I g

= EPSR =~ T
> (13} Els;

A A A
HE10 ® @
connector @

ONONONORONONONOC]

S
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Simplified schematic 4

Use of two physical inputs with signals phase shifted by 172 (incremental encoder
signals) with the possibility of multiplication by 1 or 4 :
« with multiplication by 1 : up/down counting is performed on the rising edge of input IB,
< with multiplication by 4 : up/down counting is performed on all the rising and falling

edges of inputs |IA and IB.

Input

signal A FLRLFL
n/2

Input

signal B LR

Zero marker input ul

Supply reserved exclusively for
powering the encoder (from the
external power supply connected to
the HE10 connector)

Encoder supply return signal

(must be wired)

— 1A +5 VDC o —
> @ —
pA24VDC | 5 = Y &
pA= )
E_IB+5VDC | o~ —
> B +2avDC | '_'
;IB 3 BY A
> @),
—w1Z +5 VDC (@) —
> ) —
pZ+24VDC | 5 — zy &
W1z - )
L» 8)
~¢10..30 VDC|_ ~ R
_+5VDC N~ @ [ ¢
_—0VDC (3) = ] |
L« &)
K EPSR ® T D};
A A A
HE10 0
connector

Standard 15-pin SUB-D 15 connector for
connecting counting sensor

)

® 6® 6 6 6 6 ©

@h O

® 0 ®060 o0

S
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Functions 2

2.4  Connection principle of EPSR input "power supply return”

Several instances can occur :

« counting with an encoder which has a power supply return output

- the EPSR input is connected to the encoder power supply return output

® ® ® ©

ONONONONO)

TSX CTY
—— @ 2A14A
A > @)
B > ®)
z > @ >
z : +5 VDC ® | >
_ < —0VDC ® ! I :
EPSR > EPSR ®) =
— L]
Encoder * * *

¢

Standard
15-pin SUB-D

» counting with an encoder which does not have a power supply return output

- the EPSR inputis connected to the positive of the encoder power supply, encoder side.

® ® ® ®

ONONONONO

TSX CTY
A > @ 2A4A
B > @
z > ®)
+ < +24 VDC @ i >
_ < —0VDC @ : | |
N EPSR | |
= >
Encoder * * *

« counting with inductive proximity sensors

N

Standard
15-pin SUB-D

- the EPSR input is connected to the positive of the counting sensor power supply,
- the - 0 VDC output is connected to the negative of the power supply for the counting

Sensors.
Power supply for

+24VDC -0VDC

- -

counting sensors TSX CTY
) 2A4A
@)
®
@ I >
> - 0VDC @ : i |
. EPSR ~ | |
' S
a4

® ® ® ©

ONONONONO)

&

Standard

15-pin SUB-D

2/13




2/14



3 Setting up 40 kHz counting on TSX CTY 2A/4A modules

3.1 Number of counter modules controlled by a TSX 57 PLC

The maximum number of counter modules which can be installed ona TSX 57 PLC
will depend on the reference :

* 2 modules for a TSX 57-10 PLC,
* 6 modules for a TSX 57-20 PLC.
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3.2 Positioning and inserting TSX CTY 2A/4A modules

Ina TSX 57-10 PLC

A TSX57-10 PLC can accept a maximum
of 2 TSXCTY 2A or TSX CTY 4A counter
modules.

These modules can be installed in all the
positions of the main rack and in all the
positions of the extension rack (3 types of
extension rack are available: 6, 8 and 12
positions).

[e)

ooﬂﬁ e

@E@

= >

S E— < — )
{

o U o

Ina TSX 57-20 PLC
A TSX57-20 PLC can accept a maximum
of 6 counter modules.

These modules can be installed in all the
positions of the main rack and in all the
positions of the 7 extension racks (3 types
of extensionrack are available: 6,8 and 12 =
positions).

[@en \\?\\ ©
T
Q @ @)@
>
—
[
U H?H U @)

===
—

=< >

BEen Héﬁ@ou o
=
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Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

3.3 Types of sensor which can be used on counter inputs

Counterinputson TSXCTY 2A/4Amodules
can receive pulses generated by :

« inductive, photoelectric or other types of
sensor :
- 24 VDC supply voltage,
- 2-wire or 3-wire PNP or NPN type.

* incremental encoders, the main
characteristics of which are defined
below.

Types of incremental encoder most commonly used

Supply voltage Output voltage Type of output stage
5V 5V differential RS 422/485 line driver
10..30 V 10..30V Totem Pole

10..30V (1) 5V differential RS 422/485 line driver

(1) encoders not widely used.
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3.4 TSXCTY 2A/4A module electrical characteristics

3.4-1 General module characteristics

Module TSXCTY 2A TSX CTY 4A
Maximum frequency of counter inputs 40 kHz 40 kHz
Current drawn on internal 5V Typical: 280 mA 330 mA
by the module Max: 330 mA 470 mA
excluding
preactuator/  on 24V sensor Typical: 30 mA 36 mA
sensor current Max: 60 mA 72 mA
Power dissipated in the module Typical: 4.5W 8w

Max: 6 W 11.5W
Sensor supply monitor circuit Yes Yes
Operating temperature 0to 60 °C 0to 60 °C
Dielectric strength inputs/ground or 1000 V rms - 50/60 Hz - 1 min
inputs and internal logic
Insulation resistance >10 MQ at 500 VDC
Humidity 5% to 95% without condensation
Storage temperature -25°to+70°C
Operating altitude 0 to 2000 meters
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Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

3.4-2 Counter input characteristics
Characteristics for use in RS 422 C
Example schematic for each counter input IA, IB, 1Z.

------ 1JA +5VDC 220 Q
AQ —

T

1nF
PS2701-1-L N
opto-coupler SZ A %* Opto-coupler
line monitoring
190 Q
1A —

Inputs IA, IB and IZ used in RSS 422 are totally compatible with incremental encoder
line drivers with RS 422 outputs and also with encoders with pushpull complementary
outputs with a 5 V power supply. Line monitoring is performed on each output.
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Characteristics for use at 5 VDC/24 VDC

Inputs 5 VDC counter 24 VDC counter
(IA/1B/1Z) (IA/1B/1Z)

Logic Positive Positive

Nominal Voltage 5V 24V

values Current 18 mA 18 mA

Sensor supply -
(ripple included)

19...30 V (possible up to
34V, limited to 1hr per 24hrs)

Limit Voltage <55V -

values Atstate 1 Voltage =24V >11V
Current >3.7mA (1) >6 mA (2)

At state 0 Voltage <12V <5V

Current <1mA (3) <2mA (4)

Input impedance for U nominal 400 Q 1.4 kQ

Input impedance for U =2.4V >270Q -

(RS 422 compatibility)

Response time Maximum permissible frequency 40 kHz

Input type Resistive Resistive

IEC 1131 conformity - Type 2

2-wire prox. sensor compatibility (5) — Yes

3-wire prox. sensor compatibility (5) — Yes

Q)foru=24V, ((2foru=11V, (3)foru=1.2YV, 4)foru=5V

(5) see part B - section 3.3 : compatibility of sensors with type 1 and type 2 inputs.

Characteristics of power supply control circuit for counting sensors (encoder

or proximity sensor)

Counting sensf)?n_—é Q
supply return T _/
]
| 7 PS2701-1-L
i A opto-coupler
0V counting !
sensor _____9
Voltage with no encoder or proximity sensor supply fault 25V
Current with detection of a supply fault 0.5 mA

Limit values Voltage

30 V (possible up to 34 V,
limited to 1 hour per 24 hours)

Currentfor25V<U<30V

3mA

3/6



Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

3.4-3 Auxiliary input characteristics

Inputs 24 VDC auxiliary
(preset, enable, read)

Logic Positive
Nominal Voltage 24V
values Current 7 mA

Sensor supply 19...30V (possible upto 34V,

(ripple included) limited to 1hr per 24hrs)
Limit Atstate 1 Voltage =211V
values Current >6 mA (1)

At state 0 Voltage <5V

Current <2mA
Voltage control OK >18V
thresholds Fault <14V
Response time Disappearance of 24 V supply < 2.5 ms (4)
for sensor voltage
monitoring Appearance of 24 V supply < 10 ms (4)
Input impedance 3.4 kQ
Response time State0to 1 < 250 s (3)
State 1to 0 < 250 s (3)

Input type Current sink
IEC 1131 conformity Type 2
2-wire proximity sensor compatibility (2) Yes (all 24 VDC 2-wire proximity sensors)
3-wire proximity sensor compatibility (2) Yes (all 24 VDC 3-wire proximity sensors)

Q) foru=11V

(2) see part B - section 3.3 "compatibility of sensors with type 1 and type 2 inputs".

(3) the auxiliary inputs are fast inputs (response time < 250 ps) in accordance with the 40 KHz
maximum permissible frequency of the counter inputs.

(4) when the sensor supply voltage disappears, the fast auxiliary inputs can be taken into account.
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The auxiliary inputs receive a 24 V supply from a power supply on the connector.

Equivalent schematic :

4644

24V e
IPres G @
le
IEna O @
le
IRead ¢ N\
VYV
NN NN [N
L
N
0V ¢
L
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Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

3.4-4 Auxiliary output characteristics

Equivalent schematic :
Preactuator/
4— sensor I
supply control +
Short-circuit
< fault control
24V
Command -
> i\
QO0orQ1
1 7
€

Outputs

24 VDC auxiliary

Nominal voltage

24V

Voltage limits

19...30V (possible upto 34V,
limited to 1hr per 24hrs)

Nominal current 500 mA
Max. voltage drop "On" <05V
Leakage current <0.1mA
Max. current at 30 V and at 34 V 375 mA
Switching time < 250 ps
Electronic discharge time <L/Rs

Switching frequency
on inductive load

F<0.6/(LP) Hz

Compatibility with
DC inputs

All positive logic inputs whose input
resistance is < 15 KQ

IEC 1131-2 conformity

yes

Protections against overloads
and short-circuits

By current limiter and
thermal trip

Short-circuit monitoring on each channel

One signal bit per channel

Reset :
* by application program
* automatic

One bit per channel in program write
mode

Protection against overvoltage on channels

zener diode between outputs and + 24 V

Protection against reverse polarity

by diode inverted on supply

Power of one filament lamp

8 W (max)
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3.5 15-pin SUB-D and HE10 connector pinout

3.5-1 Standard 15-pin SUB-D connector

Connector for connecting counting sensors and encoder supply :

¢« TSX CTY 2A module : two 15-pin SUB-D connectors (channels 0 and 1),

¢ TSX CTY 4A module : four 15-pin SUB-D connectors (channels 0,1,2 and 3).

Note :
the pinouts of the various connectors are strictly identical.

Standard 15-pin SUB-D connector for connecting the
counting sensor to channel 0 or 1

)

_Signal A — IA +5 VDC @ @ @
input CIA +24 VDC
=IA — @ @
Signal B o IB +5VDC @
input pB +24 VDC @ @
1B — @
Signal Z FplZ+5 VDC @ @ @
input plZ +24 VDC _@ @
=IZ — @ @
— +10...30 VDC
Encoder 5 VDG —@ @
supply ““ovne ® ©)
<—
Encoder = _EPSR ®) O @ @
supply return = 3
signal
5VDC signals Pins 10...30 VDC signals Pins
Input 1A + 1 Input 1A + 9
Input 1A - 2 Input 1A - 2
Input IB + 10 Input IB + 3
Input IB - 11 Input IB - 11
Input 1Z + 4 Input 1Z + 12
Input 1Z - 5 Input 1Z - 5
Encoder supply : Encoder supply :
+5VDC 15 +10...30V 7
-0VDC 8 -0VDC 8
Encoder power supply return 13 Encoder power supply return 13
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Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

3.5-2 20-pin HE10 connector

Connector designed for connecting auxiliary inputs, encoder supplies and other
Sensors.

The TSX CTY 2A module has a single HE10 connector for channels 0 and 1. The
TSX CTY 4A module has two HE10 connectors for channels 0,1 and 2,3 respectively.

— For remote connection
5VDC or 10"'30 vDC +50\\//DD% ‘(Tg)—' of supply to 15-pin
encoder supply input - ) SUB-D connectors

+10...30 VDC @ @
—
Preset input channel 0 (channel 2) L IPres0 (2) @ 5 LY E‘
Enable counter input channel 0 (channel 2) _IEna0 (2 ; Bl
Read input channel 0 (channel 2) IReado (2 -@ = ﬁ\;ﬂtl?ry
—
Preset input channel 1 (channel 3) IPres1 (3 _@ @ oy
Enable counterinputchannel1(channe|3),|Enal(3! ! =
Read input channel 1 (channel 3) pIReadl (3) 45) C) L2t
Reflex outputs channel 0 (channel 2) 4_@__@ 9
Reflex outputs channel 1 (channel 3) 4_@_@_@ 9
+24 VDC @
) O
Sensor power supply for
24 VDC auxiliary inputs @ 0
-0VDC
»—
24 VDC signals Pins Supplies Pins
Auxiliary inputs channel 0 (channel 2) : Encoder supply :
Preset IPres 0/2 5 +5VvVDC 1
Enable IEna 0/2 6 -0VDC 2
Read IRead 0/2 7 -10...30 VDC 3
Auxiliary inputs channel 1 (channel 3) : Sensor supply :
Preset IPres 1/3 9 + 24 VDC 17 or 19
Enable IEna 1/3 10 -0VDC 18 or 20
Read IRead 1/3 11
Reflex output channel 0 (channel 2) :
Output QO 13
Output Q1 14
Reflex output channel 1 (channel 3) :
Output QO 15
Output Q1 16
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3.6 Connection of encoder type counting sensors

3.6-1 Connection principle

In the case of a TSX CTY 2A module, only the elements relating to channels 0 and 1
should be connected.

Incremental encoders Incremental encoders

TSXCTY 4A
channel 2 @@ channel 0
| |
1 1
| 1l |

channel 3 I channel 1
TSX CDPee2 pre-formed cable (1) or I

TSX CDPee3 cable (2)
3 24 VDC sensor —3 24 VDC sensor
supply supply

[[]1 [ 11

TELFAST 2 TELEFAST 2
— ABE-7H16R20 — ABE-7H16R20
2— LA 2= LT
Connectionls: I Conn(lections: I
« encoder supply (5 VDC or 10...30 VDC) « encoder supply (5 VDC or 10...30 VDC)

* preset sensor channels 2 and 3

« counter enable sensor channels 2 and 3
* read sensor channels 2 and 3

« reflex outputs channels 2 and 3

« preset sensor channels 0 and 1

« counter enable sensor channels 0 and 1
« read sensor channels 0 and 1

« reflex outputs channels 0 and 1

Notes :

« itis not obligatory but it is advisable to use a discrete TELEFAST connection sub-base in order
to facilitate connection of power supplies and sensors to the auxiliary inputs and outputs,

¢ in the case of the TSX CTY 1A module, it is possible to use an ABE-7HO8R10 sub-base,

« TELEFAST 2 connection sub-bases are described in part B1 - section 6 of this manual.

(1) TSXCDP 102 : 1 mlong, TSX CDP 202 : 2 m long, TSX CDP 302 : 3 m long,
(2) TSXCDP 053: 0.5 mlong, TSX CDP 103 : 1 m long, TSX CDP 203 : 2 m long,
TSX CDP 303 : 3 mlong, TSX CDP 503 : 5 m long
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Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

Description of the various connection elements

1 Equipment for connecting the encoder to the standard 15-pin SUB-D connector,
located on the TSX CTY 2A/4A module. In view of the different types of encoder,
the connection equipment is the user's responsibility and consists of :

« a connector for the encoder (depends on the encoder used, generally a 12-pin
female DIN connector),

» a standard 15-pin male SUB-D connector for connection to the 15-pin female
SUB-D connector on the TSX CTY @A module. Element provided as a separate
part under the reference TSX CAP S15,

e acable:
- with twisted pairs (26 gauge) and shielding for an encoder with standard RS 422
line driver outputs,
- multicore (24 gauge) with shielding for an encoder with Totem Pole outputs.

The cable shielding is of the "braid + strip" type. Contact between the "braid +
strip”, and the ground for each connector, must be secured by clamping around
the whole circumference of the cable.

The connection of this cable to the two connectors varies depending on the type
of power supply used by the encoder (5 VDC or 10...30 VDC) and the type of
outputs (RS 422, Totem Pole). Different types of connection are used as examples
in this section.

2 TELEFAST 2 : connection sub-base ABE-7H16R20.
This enables rapid connection of :

 the 24 VDC power supply for sensors other than the encoder,
« the encoder power supply,

» sensors to the auxiliary inputs (preset, enable, read).
* outputs

fora TSX CTY 2A or TSX CTY 4A counter module.

3 Connection cable TSX CDPee3 or pre-formed cable TSX CDPee 2
(see part B for characteristics)
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3.6-2 Connection of the TSX CTY 2A/4A module to the encoder TSX CTY 2A

Cable 1 I Channel 0

Incremental encoder

—
|@@@ |

Example of module/encoder connection with RS 422 line driver outputs
Encoder characteristics

« supply voltage : 5 VDC,

< output voltage : 5 VDC differential,

« output stage : RS 422/485 standard line driver.

Simplified schematic

+5 VDC @ CTY module
EPSR

13

IA +24 VDC

IA +5 VDC

Encoder l:> = 2|S 3|Z§

= 0 VDC

>

1A —

@@@ij@o

Standard 15-pin SUB-D

connector
Standard 15-pin SUB-D
Simplified schematic for channel connection TexX CTY connector
DIN connector
Encoder Cable 1 2AJaA 6\
— (encoder/TSX CTY.. connection) E@ @
A ©
A —0
5 ®
. ®
2 @ e Y
Z —
EPSR* —{—T— @ © ®
i | - @ : ® ®
- ®
L] @
= 5 2| ®
@
* EPSR = encoder power supply return J—‘

(1) This link should be made directly if the encoder is isolated from ground
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Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

Example of PLC/encoder connection with Totem Pole outputs

Encoder characteristics

» supply voltage : 10...30 VDC,
 output voltage : 10...30 VDC,
« output stage : Totem Pole.

Simplified schematic

+10...30 VDC@ CTY module
I
EPSR @
|
®
IA +24 VDC /-
S B
IA +5 VDC —
Encoder @ A @ -
T X ¥ <
n-_ 5
b
= Standard 15-pin
0VDC ‘
| ® SUB-D connector

Schematic for channel connection

Standard 15-pin SUB-D
connector

DIN connector

Encoder Cable 1 (encoder/TSX CTY.. connection) @ m
A / 7 -——@
o [ [ | r—@)

[

|

_
=

|||—

(€

® ® ® ® ©® 6 ©

I
®6 6 ©|6
ONONONONON®,
ONONONONONONONC,

¢

1

* EPSR = encoder power supply return
When the encoder does not have a supply return, the EPSR input should be linked on the
encoder side to the positive of the power supply

(1) This link should be made directly if the encoder is isolated from ground
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Example of PLC/encoder connections with NPN open collector outputs

Encoder characteristics

« supply voltage : 24 VDC

* output voltage : 24 VDC,

« output stage : NPN open collector.

Simplified schematic

. +10...30 VDC 7 CTY module
|
E EPSR

IA +24 VDC

-®-©

|
IA +5 VDC —
Encoder @ =
-@ ) AL é\ A ¥
hd
= ! Standard 15-pin

0VDC

@ SUB-D connector

Schematic for channel connection

Standard 15-pin
SUB-D connector

DIN connector TSXCTY 2 A/4 A

Encoder Cable 1 (encoder/TSX CTY.. connection)

- 0 (05
= i i @ 5 |@
] i = ©
2] ® |9 5

EPSR*—| @ @ @
. ®)
@ 5|
] , ® ®)
\ ® ®
L ©
1@ @ 2 g
| =o © N
L

* EPSR : encoder power supply return.
When the encoder does not have a supply return, the EPSR input should be linked on the
encoder side to the positive of the power supply.

(1) This link should be made directly if the encoder is isolated from ground
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Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

Example of PLC/encoder connections with PNP open collector outputs

Encoder characteristics

« supply voltage : 24 VDC

* output voltage : 24 VDC,

« output stage : PNP open collector.

Simplified schematic

+24 VDC@ CTY module

EPSR

]
|
13

+

@ 1A +24 VDC

I
|
9
IA +5 VDC<> ﬂ]

®@-®

|
Encoder 1 T
A— Y r ¥

&)

| N
Standard 15-pin
- 0VDC ‘
@ SUB-D connector

Schematic for channel connection

Standard 15-pin
SUB-D connector

DIN connector TSXCTY 2A/4A
Encoder Cable 1 (encoder/TSX CTY.. connection)
 —1 / - '__@ @ @
1] [ —0 @
EPSR*m— @ @ @ o
4 @)
© 5 e
_ ® ®
\ ® ®
L ©
@
T(1) @ ®
25 @
L

* EPSR : encoder power supply return.
When the encoder does not have a supply return, the EPSR input should be linked on the
encoder side to the positive of the power supply.

(1) This link should be made directly if the encoder is isolated from ground
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3.6-3 Connection of the power supply and sensors to auxiliary inputs and
outputs

These are connected using a TELEFAST 2 prewired sub-base ABE-7H16R20 :

TSX CTY 4A
Q = 24 VDC sensor
[ ] supply .
Channels 0 connection
and 1
Han
I—J ABE-7H16R20
TSX CDPee2 pre- (
formed cable or
TSX CDPee3 cable SHE S EEEEEEE R
alalol<|S]S(S[218]218|5 12|82 |H|= 2|22
I 1 O Y R 1
RIRIR|KIR|IR|RIR|RIRIR|F|R|S|][R
O O
ABE-7BV20
ol ol o || o|x|w|alo|ala ol |v .
ololo]o|8|3|8|8|8|8|8|8|8|8|8|8|8|8| 0| (negative common)
Encoder supply
connection Connection of sensor to auxiliary 1/0

I I: channel 0 channel 1 :

IPres0  |IEna0 IRead0 QO Ql"IPresl IEnal [Readl QO Q1
[ r 1 I 1 1 1

Encoder with ,1{0£ 1102 || 204 1047 305 105 26 106 E%E %zos 1037 gog 7109 20 11 §§§§)
10...30 VDC Mechanical
supply contact
voltage
10...30 VDC
2-wire
PNP
proximity
sensor
100 101 102 ;
] B voul 3-wire
Encoder with © PNP
5 VDC suppl .
oltane pply proximity
g sensor
5VDC
Note :

The connection of channels 2and 3ofa TSX CTY 4A module is identical to that of channels O and 1.
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Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

3.7 Connections with proximity sensor type counting sensors

3.7-1 Connection principle TSX CTY 2A

!

channel 1 @

1
47
. Auxiliary 1/0
,J; ?ﬁ&ﬂ"&ii@iﬁéﬁ Ve |J:| ngéysurarislsgsection
[TT] [[1]
TELEFAST 2 = TELEFAST 2
ABE-7CPAO01 D — ABE-7H16R20
I NN
2— LTI | s —¢ INRERRNRENRERENRIN
l ] l ]
Counting sensor connections Connections :

* preset sensor

« counter enable sensor
« read sensor

« outputs

1 TSX CCP S15 cable, 2.5 m long with high density 15-pin SUB-D connectors +
standard 15-pin SUB-D connector for connecting the counter channel to the
TELEFAST 2 connection sub-base (ABE-7CPAO01).

This cable carries the various counter channel signals.

2 TELEFAST 2 connection sub-bases : ABE-7CPAO1 :

This is used to connect the counting sensors and their power supply to the relevant
channel.

3 TELEFAST 2 connection sub-base : ABE-7TH16R20.

This is used to connect sensors relating to auxiliary inputs and their power supply.

4 TSX CDP ee 3 connection cable or TSX CDPee 2 cable (see part B1 - section 5.1-2 for
characteristics).

They connect the auxiliary inputs on the module to the TELEFAST 2 connection sub-
base ABE-7H16R20.

Note :
The connection of channels 2and 3ofa TSX CTY 4A moduleisidentical to that of channels O and 1.
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3.7-2 Connection

of counting sensors and their power supply

TSX CCP H15 ’;@
TSX CTY 2A
= | Counting sensor
[ 24VDC supply
connection
an) M
[+
O
TELEFAST 2
ABE-7CPA0O1
O [a)fa)
R EIEI M E S B E R G E SN R EEE
IR A e e
Counting sensor connections (proximity sensor)
I 1
- —
>
3 G5 82
< g3 2§
G(N}D 4 1}; $ %% 26 28
G B85S
J:‘ Connections to
3-wire proximity
sensor with PNP
output
79(N}Dﬂ 25 2712628
L 2 .
= Connections to
3-wire proximity
sensor with NPN
output
G(N}D 25 272628
[ - S U . |
i T
Connections to
2-wire proximity
sensor

(1) When the counting sensors are proximity sensors, the EPSR input (enc_oder power supply
return) must respect polarity :
« EPSR (terminal 18) to the 24VDC positive of the sensor supply (terminal 26 or 28),
¢ - OVDC of the sensor supply (terminal 27) to - 0VDC encoder supply (terminal 25).
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Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

3.7-3 Connection of sensors to auxiliary inputs and outputs and their power
supply
These are connected via a TELEFAST 2 connection sub-base ABE-7HO8R20 :

TSXCTY 2A

,,Q,E 24 VDC auxiliary input

channels 0 T == sensor supply connection
and 1

A
L
\—JTELEFASTZ
ABE-7H16R20
TSX CDPee2 pre-formed
cable or TSX CDPee3
cable alalalelslolels|slalalalalal< e
EINI S EIEIEIEIEIEIEIEIE =] ]l paipai s
I—, Od| NIV OINR DO [N M| WD
QIR|R|KR|QIR|R|RIKIR| SRR K[J|&
O O
ABE-7BV20 oldlalo|t|vlo|~|ololo|d|alonl<t|n
(negative olo|o|o|8|8|8|8|8| 8| 8| 8| 8| 8| & & &| & &| &

common . .
) Connection of sensors to auxiliary 1/0

channel 0 channel 1 '

IPresO IEna0 [Readd Q0 Q1 !Presl IEmal IReadl Q0 Q1 '
[ 1T ] 1T 1T 1T 1T 1T 1T ] 1

204 104 205 105 206 106 112 312 113 313 208 108 209 109 210 110 114 314 115 315

= T

204 104 205 105 206 106 112 312 113 313 208 108 209 109 210 110 114 314 115 315

_ HH ha

proximity 204 104 205 105 206 106 112 312 113 313208 108 209 109 210 110 114 314 115 315

sensor Yao | % ‘
l
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3.7-4 Wiring precautions

Inputs IPres, IEna, IRead are fast inputs which should be connected to the sensor by
twisted pair if it is a volt-free contact, or by shielded cables if itis a 2 or 3-wire proximity
sensor.

The module incorporates protections against short-circuits or voltage inversion. However,
the module cannot withstand a fault for a long time. The fuses should therefore be in
series with the power supply to ensure protection. These fuses should be fast-blow and
rated no higher than 1A. The energy provided by the power supply should be sufficient
to ensure correct fuse protection.

Important note : wiring solid state outputs QO or Q1

The actuator connected to outputs QO or Q1 has its common point at the OV of the power
supply. If for any reason (poor contact or accidental damage) there is a break in the 0V
of the output amplifier power supply while the OV of the actuators is still connected to the
0V of the power supply, there should be an output current of several mA from the
amplifier sufficient to keep low power actuators energized.

i channel 0 channel 1
“lPres0 IEnad IReadd Q0 QL !IPresl IEmal Readl Q0 QL |
[ 1T 1T 1T 1T ] 1 i1

29[(;205105 Zil; 112 312 ﬁ ZTit;ZOQ 109 210 110 ﬁé& 1@31)5
TELEFAST connection :
This type of connection is the most reliable provided that the actuator common is

connected to the common points strip 2+« (jumper in position 1-2). In this case the module
common cannot be disconnected without disconnecting the actuator common.
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Setting up 40 kHz counting on TSX CTY 2A/4A modules 3

3.8 General installation rules

3.8-1 Installation

It is not advisable to connect or disconnect the standard 15-pin SUB-D connectors of
TSX CTY 2A/4A modules with the encoder and sensor supplies present, as this could
damage the encoder. Certain encoders cannot withstand a sudden power-up or
simultaneous disconnection of the signals and power supplies.

3.8-2 General wiring instructions

Cross section of wires
Wires of a sufficient cross sectional area must be used in order to avoid voltage drops
(mainly at 5 V) and temperature rises.

Example of voltage drops for encoders with a 5 V power supply and a 100 meter length
of cable.

Wire cross section Encoder consumption

50 mA 100 mA 150 mA 200 mA
0.08 mm? (28 gauge) 11V 22V 3.3V 4.4V
0.12 mm? (26 gauge) - 1.4V - -
0.22 mm? (24 gauge) - 0.8V - -
0.34 mm? (22 gauge) | 0.25V 05V 0.75V 1V
0.5 mm? 0.17V 0.34V 051V 0.68 V
1 mm? 0.09V 0.17V 0.24V 0.34V

Connection cables
All cables carrying power supplies to the sensors (encoders, proximity sensors, etc) and
the counting signals must :

» be kept apart from power cables,

« be shielded with the shielding connected to the mechanical ground on both the PLC
and the encoder,

* never carry signals other than counting signals and power supplies relating to the
counting sensors.

The PLC/encoder connecting cable should be as short as possible in order to avoid
loops causing coupling capacitances which can interfere with operation.

Note :
Ensure that the outward and return lines for a signal are in the same cable as the supply lines if
necessary. In order to do this, it is preferable to use twisted pair cables.
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3.8-3 Encoder and auxiliary sensor supplies

Encoder supply
This must be :

reserved exclusively for supplying the encoder, so as to avoid interference pulses
which could disrupt encoders with sensitive electronics,

as neartothe TELEFAST 2 sub-base as possible in order to reduce voltage drops and
coupling with other cables,

protected against short-circuits and overloads by fast blow fuses,
have sufficient endurance to micro-cuts.

Auxiliary sensor supply
See part B1 - section 3-1 "choice of DC power supplies for sensors and preactuators".

Important :

The - OVDC polarity of the encoder and auxiliary sensor power supplies must be
connected to ground (1) as close as possible to the power supplies.
Cables carrying supply voltages should have their shielding connected to ground

).

3.8-4 Software setup

The software setup and language objects associated with the various counter functions
are explained in more detailinmanual TLX DS PL7 J12E "Application-specific functions"”,
part H.
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4 Appendices

4.1 TELEFAST 2 connections : ABE-7CPAO1

4.1-1 Presentation

The TELEFAST 2 connection sub-base (ABE-7CPAO01) transforms a 15-pin standard
female SUB-D connector to a screw terminal block connector with :

« 32 terminals on two rows for connecting the various sensors and supplies,

* 4 terminals for onward connection (2 GND terminals + 2 terminals N1 for special
connections),

* 4 terminals for connecting the sensor supply.

This enables rapid connection of the proximity detector type sensors to a counter
channel on the TSX CTY 2A and TSX CTY 4A modules.

TSXCTY 2A

TSXCTY 4A

ABE-7CPAQO1
TSX CCP S15

A 9-pin SUB-D connector is used to transfer information to an Altivar drive when using
this sub-base with analog I/O.
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4.1-2 Wiring diagram

=0 Oj
>[>[>
o

I

24V
4
0

|
oOHdNM< W0 XL X2 |
ANMOITODON~NOOD A Ao ANMOSTOH O~ |

—
—

27

1
21
GND
GND

©|o oo |w o|< ||| ' HLOI\(D oldla|o ==
NN N joo [ NN NSO | A [ NI NI I~ [0 | A | (90 K52l () (53 v 4
= OO0 000000 0000000000000 O0O0O0O0O0O0O0000

4.1-3 Dimensions and mounting

¢ Dimensions

67
58 142,4

oJeJe]e

¢ Mounting
The ABE-7CPAO01 connection sub-base is mounted on 35 mm DIN rails.

472



Appendices 4

4.1-4 Availability of counting signals on the TELEFAST screw terminal block
Counter channel used with proximity detector sensors

5]

g | s

2 S 3
[sRw - -

o [}

0 0 S} 3 058383
[a] [a] a [N ago5os
> > > 5 Y > EaoAao
< < < S = Q2> 2> =
ol o Q ] QE & alg oy o
Z|Z2 gl ! NERREE S g™ 8 g
0ol |z|=z < 0| o NN @ = o+ 0|+

o | oo —e

O N | ¥ |© (00| O |N T | © | 0| O N
N[ |© [0 || |l NN N NN ™M ™M™
otlo'.ole'e' o' o' o o
*——0—0—0—0——0—0—0——0
A M IO~ A MW~ 0|
A M LN~ OO |dA|dA[d|d AN NN N N ™
5 |

B |8s

25l5 g

w%mg

8324

| |

Notes :

» Each TELEFAST 2 ABE-7CPAO01 connection sub-base is supplied with 6 labels which enable
each sub-base to be identified individually according to its intended use.

* Itis possible to add an optional ABE-7BV20 strip to provide, for example, a ground common.
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415 Correspondencebetw. TELEFASTterm.blocksand 15-pin SUB-Dconnectors

TELEFAST
screw terminal
block (term. N°)

Standard 15-pin
SUB-D connector

(pin N°)

Type of signal

1

IA -

1A -

IA+24VDC

IB +24 VDC

Olo|N|lo|O|~lwW|N

=
o

11

B -

=
[N

[y
N

=
w

[N
N

12

1Z +24VDC

=
[63]

=
[e2]

1Z -

[N
~

=
[ee]

13

Encoder power supply return (EPSR)

=
©

N
o

N
=

N
N

N
w

N
~

+ 10...30 VDC encoder supply input

N
[63]

- 0 VDC encoder supply input

N
[<)]

+ 24 V sensor supply output

N
~

- 0 V sensor supply output

[N
©

+ 24 V sensor supply output

N
©

w
o

w
-

w
N
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Appendices 4

4.2 TELEFAST 2 connection sub-base : ABE-7HO8R20

4.2-1 Presentation

The TELEFAST 2 connection sub-base ( ABE-7H16R20) transforms a 20-pin HE10
connector to a screw terminal block connector for the rapid connection of the sensors
and supplies to the auxiliary inputs of TSX CTY 2A/4A counter modules.

TSX CDPass (1)

|
(il

Iﬁ@ﬂ TELEFAST 2
TSX CTY 4A ABE-7H16R20

TSX CDPese (1)

TSXCTY 2A Auxiliary input sensors

(1) TSX CDP ee2 pre-formed cable or TSX CDP ee3 cable (see part B - section 5.1-2 for
characteristics).

Note :
The connection sub-bases for TELEFAST 2 discrete I/O are described in part B - section 6.
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4.2-2 Availability of signals on the TELEFAST screw terminal block

The terminal block below represents the terminal block of the sub-base ABE-7H16R20.
On sub-base ABE-7HO8R10, the terminal block is limited to terminals 1 to 4 and 100

to 107.
s P
- - g 8l 5 3 g a3
o = (5] o] > Ol ® © oo ® |
@ o 5= = == Q == & Q)|
53 253 .89 8 afgg) < cleg «
» 2 mg::g:ﬂj Z|IES| o Z|E
03 "’g‘l’%wg>f o|to| o —A|D A 80808,_.8‘_.
S > 02930388 /\|l2lee_T|/\ |28 _g/\|=gzo=T<T
38 >8>8S8:8/ \255585/ \255585/ \[E555553¢
o T2 8 <4 o &la 59853535 3
¢ 3 P 3L 39 3T & T GoGes x50 6|led 3506585065
e
o Ol |w|(o|~|o|o|o|d|N
S|lo|lo|©|o|o|o|lo|(O|O|d|d|d|d|d|d
dlN|[®o [t |dA|d|d|ld|d|A A |A|[A|A|[A|[A|A | A || A
| | olalal ol ol ol ol ool ol gl ol olgliglg
*——0—0—0—0—0——0—0—0—0—0—0—0—0—0—0
1) Old|lN|m| LW O~ | ® | D|O|d|N|m™|< |0
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(1) Onthe ABE-7H16R20 sub-base, the position of the jumper defines the polarity of all the 2ee
terminals :
¢ jumper in position 1 and 2 : terminals 2ee have positive polarity,
¢ jumper in position 3 and 4 : terminals 2ee have negative polarity.

(2) Onthe ABE-7H16R20 sub-base, it is possible to add an optional ABE-7BV20 strip to provide

a second sensor common (positive or negative according to user choice).

Note :
« See part B - section 6.4-3 : connection of sensors and supply for the sub-base ABE-7H16R20.
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Appendices 4

4.2-3 Correspondence betw. TELEFAST term. blocks and HE10 connectors

TELEFAST 20-pin HE10 Type of signal
screw terminal| connector
block (term. N°) (pin N°)
100 1 +5VDC Encoder
101 2 -0VDC supply
102 3 +10...30 VDC
103 4
104 5 IPres 0/2 (preset channel 0/2) Auxiliary
105 6 |IEna 0/2 (counter enable channel 0/2) | inputs
106 7 IRead 0/2 (read channel 0/2) channel 0/2
107 8
108 9 IPres 1/3 (preset channel 1/3) Auxiliary
109 10 |IEna 1/3 (counter enable channel 1/3) | inputs
110 11 IRead 1/3 (read channel 1/3) channel 1/3
111 12
112 13 Output QO channel 0/2 Aux. outputs
113 14 Output Q1 channel 0/2 channel 0/2
114 15 Output QO channel 1/3 Aux. outputs
115 16 Output Q1 channel 1/3 channel 1/3
+24VDC 17
-0VvVDC 18 Auxiliary input sensor supply
+24 VDC 19
-0VvDC 20
1 r All 2ee terminals at + 24 VDC
2 L
3 r All 2ee terminals at - 0 VDC
4 L
200...215 Connecting sensor commons to :
+ 24 VDC if terminals 1 & 2 are linked
-0 VDC if terminals 3 & 4 are linked
300...315 On optional ABE-7BV20 strip,
terminals may be used as sensor common.
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4.3 Wiring accessory for 24 V incremental encoder with Totem pole
outputs : TSX TAP S15 24

4.3-1 Presentation

TSX TAP 15 is a connection module for 24 V incremental encoders (TSX TAP S15 24)
with Totem pole (or push-pull) outputs.
TSX TAP 15 has 2 connectors :

« al2-pinfemale round connector for screwing the encoder cable clockwise (the fixing
ring is on the encoder cable),

¢ a standard 15-pin Sub-D connector for connecting to the SubD connector for the
counter inputs on the module via a standard cable TSX CCP S15.

TSX TAP 15 can be mounted on a rail, using the bracket supplied with the product, or
fitted through an enclosure, using the seal supplied.

Informationregarding 12-pinround type FRB (astandard intheworld ofincremental
encoders) connectors

The pins on these connectors are numbered in the following ways. Most encoders have
a 12-pin integrated base and the pins are numbered anti-clockwise. The TSX TAP S15
has a female 12-pin sub-base which is numbered anti-clockwise. All user power leads
should be fitted with connection sockets numbered clockwise, which will therefore
ensure that the pin numbers correspond with the socket numbers on the wiring.

Encoder with anti-

clockwise socket / \
j:ﬂ m User power lead 4[H]IN:| ]

sub-base

connection sockets TSX TAP S15 24

sub-base ‘ M

clockwise

anti-clockwise
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4.3-2 Mounting of TSX TAP S15 ee

Mounting on a Telequick plate
The bracket supplied enables the TSX TAP S15 05/24 to be mounted on a pre-slotted
plate type AM1-PA ... or on any other support.

Mounting into an enclosure wall

By means of a fixing screw, the TSX TAP S15 05/24 can be mounted into an enclosure
wall. Asealis provided to ensure dust and damp-proof protection between the inside and
outside.

max thickness = 5mm

drill hole = @ 37mm
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4.3-3 Connection of an encoder using the TSX TAP S15 24 accessory

The connection of an encoder via a TSX TAP S15 24 auxiliary requires the user to
provide a specific cable between the accessory and the encoder. The TSX TAP S15 24

pinout is as follows :

)

TSX CCP S15
]

L

i
i

® ® ® ® ©® 6 ©

CRCHCNONONONONC)

€

TSX TAP S15 24

B+ 24V

A+ 24V

O Z+ 24V @

Encoder power
supply return

24V C]@

TITYYY

Cable to be made up

This type of connection is compatible with encoders with a 24V supply :

- Heidenheim
- Hengstler

- Codéchamp
- lvo

- Ideacod, etc
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4.4 Connection to modules with HE10 connectors

4.4-1 20-wire preformed cable, 22 gauge (0.34 mm?)

Itis used for a simple and direct wire-to-wire connection of HE10 module I/O to sensors,
pre-actuators or terminals.
This preformed cable consists of :

« aninsulated HE10 connector at one end, with 20 0.34 mm?wires and sheath,
« flying leads at the other end, color-coded according to DIN 47100 standard.

Note : A nylon core in the cable enables the wire to be stripped easily.

Two kinds are available : TSX CDP 301 : 3 mlong,
TSX CDP 501 : 5 m long.
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4.4-2 Preformed connection cable with flying leads and sheath, 28 gauge
(0.08 mm?)

This is used to connect I/O of modules with HE10 connectors to connection and
adaptation interfaces using TELEFAST 2 rapid wiring. This cable has 2 HE10 connectors
and a ribbon cable with 0.08 mm?flying leads and sheath.

Given the small wire section, it is recommended to use it only on inputs or outputs with
low current (<100 mA per input or output).

Three kinds are available : TSX CDP 102 : 1 m long,
TSX CDP 202 : 2 m long,
TSX CDP 302 : 3 m long.

4.4-3 Connection cable, 22 gauge (0.34 mm?)

This is used to connect I/0O of modules with HE10 connectors to connection and
adaptation interfaces using TELEFAST 2 rapid wiring. This cable has 2 insulated HE10
connectors and a cable with 0.34 mm?2wires for higher currents (<500 mA).

Five kinds are available : TSX CDP 053 : 0.5 m long,
TSX CDP 103 : 1 m long,
TSX CDP 203 : 2 m long,
TSX CDP 303 : 3 mlong,
TSX CDP 503 : 5 m long.
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4.5 Module display :

TSX CTY 2A/4A modules have indicator lamps which display the status of the module
and the channels.

« Module status indicator lamps (RUN, ERR, I/O)

The state of the three indicator lamps on the front panel RUN
signal the module operating mode (indicator lamp off, CH3 J§ CH1 1/0

flashing or on) :

- RUN indicator lamp : signals the module operating
status,

- ERR indicator lamp : signals an internal fault on the
module,

- 1/O indicator lamp : signals an external fault.

¢ Channel status indicator lamps (CH.)
TSX CTY 2A/4A modules have 2 or 4 indicator lamps
which display and diagnose the status of each channel.
These indicator lamps are green.

State | On ‘ Flashing @ Off O

Indic. lamps

RUN Module running — Module faulty
or switched off

ERR Internal fault Communication fault No fault
module failure

1/0 External fault — No fault

* wiring fault

* encoder power supply
fault

* measurement overrun

Application fault

CH. The channel is operating | The channel is not The channel is not
perfectly operating correctly operating,

dueto: No configuration or
«an internal fault, incorrect configuration.

TSXCTY 2A «an external fault,

CHO and CH1 ~a communication

TSXCTY 4A: fault,

CHO, CH1, CH2, «an application fault.

CH3
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1 Presentation

1.1 Introduction

1.1-1 Axis control range

speed drive

=

T I Ol[ motor
encoder

TITH(T] I\ j%é
ey meek)
(o s T W

The servo-loop positioning axis control range for TSX model 57 PLCs is designed to
meet the requirements of machine manufacturers.

Itis designed for machines which require high-performance motion control together with
simultaneous sequential control via a PLC.

The range is used to control movements on a restricted independent axis or on an infinite
linear axis.

1.1-2 Set of two components
Multi-axis control module
There are two modules :

« asingle format, 2-axis module with input
for incremental encoder or SSI serial
interface absolute encoder.

TSX CAY 21
» adouble format, 4-axis module with input

for incremental encoder or SSI serial
interface absolute encoder.

TSX CAY 41
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1.1-3 Setup software

The SMOVE function integrated in the PL7 Junior software is used to execute
movements. A detailed screen can be called upin SMOVE. The function library provides
user-friendly assistance for entering SMOVE function parameters.
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Screens for adjusting the axis parameters and setting up movements can be accessed
via the PL7 Junior software.
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Presentation 1

1.2 Physical description

TSX CAY 21 and TSX CAY 41 axis control modules comprise :

TSX CAY 21

Encoder axis 0

Analog : speed reference axes 0, 1
Encoder axis 1

Encoders :
axis 0

axis 2

= % Analog : speed reference axes 0, 1, 2, 3
L axis 1

axis 3

/[{

Discrete 1/0O, speed drive control axes 0,1, 2, 3
I/0 axes 0, 1, 2, 3, I/O supply, encoder supply
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2 Functions

2.1  Functions

Block diagram of an axis control system

CPU TSX CAY module Application
Encoder input
Configuration
Configuration parameters Servo loop
+ adjustment ™
0 0,
% Y Adjustment
Speed drive output
Setpoint
RP cam input
Event input
Recalibration input
SMOVE function Processing of .
%QI%QW auxiliary 1/0 Emergency stop input
Speed drive fault input
Processing Speed drive enable re-
lay output
Auxiliary output
L | %I1/%IW

Axis control modules provide the following functions for each axis :
* Inputs

- input for reading position measurements :

incremental encoder, type RS 485 or 5V totem pole

absolute encoder, type SSI serial interface, 16 to 25 data bits
- machine reference point input

- event input

- speed drive fault input

- recalibration input

- emergency stop input
¢ Outputs

- isolated * 10V analog output, resolution 13 bits + sign, to control the speed drives.
- speed drive enable relay output
- auxiliary solid state output
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Processing commands :

Each movement, controlled by the PLC sequential program, is described by an SMOVE
movement command function in PL7 language. The TSX CAY 21/41 module uses this
SMOVE command to calculate a position / speed reference.

PL7 screens make it easy to configure, adjust and debug the axes.

2.1-1 Configuring the axes

This screen is used to enter the parameters required to adapt the module operation to
the machine characteristics. These parameters are : type of encoder, position limits,
maximum speed, etc. They cannot be modified by the program. There is no default
configuration.
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Functions 2

2.1-2 Adjusting the axes

These parameters are linked to operation of the axes. The parameters are adjusted
online or offline.

The operating parameters are :

« corrected resolution

* movement control : deviation, recalibration, overspeed, etc.
« stop control : time, speed, target window

* position loop : position gain, feedforward ccefficient, offset

« command : soft limits, acceleration, acceleration profile

« manual mode parameter : speed, reference point value, etc.

These parameters can be modified by the program.
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2.1-3 Debugging

Debug mode can be accessed online. It is used to control and observe axis behavior.
The data and commands differ depending on the operating mode selected :

¢ automatic mode

¢ manual mode

« direct drive mode

¢ measurement mode (Off)

The upper area of the screen gives information about the module operating status and
its diagnostics. The lower area of the screen gives access to the commands and
information about the operation of movements, 1/O, faults, etc.
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3 Setup

3.1 Setup

3.1-1 Basic configuration required

The servomotor axis control modules can be installed in any slot of a TSX 57 rack. The
power supply to the rack must be chosen according to the number of modules installed.
ATSX57-10 processor can control a maximum of 2 intelligent modules (CTY, CAY, etc);
a TSX 57-20 processor can control up to 6 intelligent modules.

3.1-2 Installation procedure

Itis possible to install or remove a module without switching off the supply voltage to the
rack. The module design enables this operation to be executed while powered up to
ensure a device remains available for use.

Connection or disconnection of connectors with sensor supplies is however not
recommended, as this is not possible with certain encoders. The auxiliary 1/O
connectors can be disconnected while powered up without damaging the module.
Nevertheless, for the safety of personnel it is recommended that auxiliary supplies
are switched off before any disconnection.

The module and connector fixing screws must be tightened correctly in order to obtain
good electrical contacts, thus ensuring good protection against electrostatic and
electromagnetic interference.

3.1-3 General wiring instructions

The sensor and actuator supplies must be protected against overloads or overvoltages
by fast-blow fuses.

Use wires with an adequate cross-section to avoid line voltage drops or overheating.
Keep sensor and actuator cables away from any source of radiation caused by high-
power electrical circuit switching.

All cables connecting absolute or incremental encoders must be shielded. Shielding
must be of high quality and connected to the machine ground at both the module and
encoder ends. There must be continuity along the entire length of the connections. Only
encoder signals should be carried on the cable.

For performance reasons, module auxiliary inputs have short response times and it is
thus important that these inputs have an adequate independent supply to ensure that
the module continues to operate correctly in the event of brief power outage. It is
recommended that regulated supplies are used as they ensure the consistency of
actuator and sensor response times. The supply OV must be connected to the machine
ground as near as possible to the supply output.
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3.2 Choice of encoder

3.2-1 Output interface
The output interfaces of incremental encoders or pulse generators are :

* RS 422/485 standard output, two push-pull outputs complemented by signal
« 5V Totem Pole output, two complemented push-pull outputs.

The SSl-type serial absolute encoders have a standard RS485 interface for clock and
data signals.
We recommend using an encoder with an opto type "CLOCK" signal input stage.

3.2-2 Encoder power supply

The module is designed to supply either 5V or 24V encoders. Itis possible to mix supply
voltages on all module channels.

Incremental encoders generally have a 5V supply.

SSI-type absolute encoders often have a 24V supply (10/30V).

5V encoder supply : maximum voltage drop

Itis necessary in this case to take into account the line voltage drop, which depends on
the cable length and the encoder consumption for a given wire gauge.

Example for a 100m cable :

Wire cross-section Voltage drop for a 100m cable
Encoder consumption 50mA 100mA 150mA 200mA
28-gauge = 0.08 mm? 1.1v 2.2V 3.3V 4.4v
22-gauge = 0.34 mm? 0.25V 0.5V 0.75V v
0.5 mm? 0.17v 0.34V 0.51Vv 0.68V
1 mm? 0.09Vv 0.17v 0.24v 0.34V

24V encoder supply

Thistype of encoderis recommended as there is no need for a precise supply (10V/30V).
With a 24V power supply these encoders can use a very long cable, and the voltage drop
along the cable is very small. This is the case with SSI-type serial link encoders.

If an SSI-type 24V serial absolute encoder is used it is not necessary to connect it
to the 5V supply.

The 24V supply must be reserved for the encoders. The supplies must be able to operate
independently for a sufficient length of time to power the encoder during microbreaks
(=10ms).

3.2-3 Shielding

To ensure correct operation when the environment is subject to interference, it is
necessary to choose an encoder with a metal coating referenced to machine ground of
the connected equipment. The encoder must provide ground connection to the connec-
tion cable shielding.
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Setup 3

3.3 Connecting the speed reference signals

3.3-1 Signal referencing

I CAY 41 CAY 21
@ Vrefo+ .
Axis 0
@ Vrefo- Axis 0
™ (M
@ VrefL+ Axis1 Axisl
@ Vrefl-
R\ @ Vref2+ Axis 2
@ Vref2- nc
—) (M @ Vref2+ p i o
@ Vref2- nc
U @ GND-ANA GND-ANA
UV (common) (common)
FJ FJ ﬂ] Male connector seen from wiring side

Connection of speed references :

There are four types of connection

 wiring with TSX CAP S9 connector and cover

e using a TSX CDP 611 cable

 wiring with output on terminal with Telefast ABE-7CPAQO1
 wiring with output to TAP MAS (distribution box)

3.3-2 Connecting using a TSX CAP S9

The user makes the connection by soldering directly onto the 9-pin Sub-D connector as
shown in 3.3-1. Ensure that the cable shielding is correctly tightened onto the connector
cap.
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3.3-3 Connecting using a TSX CDP 611 cable

This pre-wired cable consists of a 9-pin Sub-D connector for connection to the
TSX CAY 21/41 module end with flying leads at the other end. 6m long, it consists of
24-gauge wires which correspond to the pins on the Sub-D connector. It is used to
connect devices directly to the module. The various signals are identified using a color
code. The shielding must be connected to the machine ground of the connected device.

I pin signal
/[ [ black @ Vrefo+
™ (M / / \ blue axis 0
@ Vrefo-
R\ / / \ white @ Vrefl+
axis 1
NN \ orange ® Vrefi.
@ T G e
) U q 1
| ‘ yellow  ~ Vrefo. axis 2
T TSX CDP 611 ) o © re
r T 9 @ Vref3+
; axis 3
L L \ \ / violet & Vrefs-
LU \\ \\ / brown & GND-ANA
Shielding

The TSX CDP 611 cable is 6m long.
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3.3-4 Connecting to terminals with the Telefast pre-wired system

The Telefast 2 system is a range of products used for rapid connection of modules in the
TSX Micro and TSX Premium ranges. This system replaces screw terminals and
provides a single-wire remote connection.
Itis necessary to connect speed references to terminals when the speed drives are not
close to each other. The Telefast pre-wired system simplifies setup by giving access to
signals via screw terminals. The module is connected to the Telefast (reference
ABE-7CPAO01) via a cable fitted with a 9-pin Sub-D connector at the module end and a
15-pin Sub-D connector at the Telefast end. This cable may either be a TSX CXP213

ora TSX CXP 613.

P
— M fan
o[+
P
i 1oy
‘. /
— : o
TSX CXP 213 -
ﬂ TSX CXP 613 o
% O|N S| O |0 |O N F OO |
[G] N |t |o|o|d|d || [F NNV N[® ™
I lofolo[o sl lelslslslelslels |
GND 6 8 10 12 11 14 16 15 182019 2123
—T—— 00 oo 0-0-0 0-0-0-——— -—
TSX CXP 213 cable : | = 2m - -|- -~ Gonnection to
. = ] = | =1 | T[] (terminals 5, 11,
TSX CXP 213 cable : | = 6m 15 and 19)
+ - + — + - + -
Vref0 vrefl | Vref2 vref3 |
TSX CAY 41 extension
Spged_drive with Speed drive with
2-wire inputs differential inputs
‘ common (0V)
ref ref-
\ 1 ref+
GND —! L GND
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Correspondence between Sub-D connector pins and Telefast terminals

TELEFAST 15-pin Sub-D 9-pin Sub-D Type of signal
screw terminal connector connector for the

(Terminal no.) (Pin no.) TSX CAY 21/41 module

2 1

4 2

5

6 10 1 VrefO+

8 3 6 Vref0-

10 11 2 Vrefl+

11

12 4 7 Vrefl-

14 12 3 Vref2+

15

16 5 8 Vref2-

18 13 Vref3+

19

20 6 9 Vref3-

21 [ connect to terminal 23
22 nc

23 14 5 — GND-ANA
24 nc

26 nc

28 nc

30 nc

32 nc

note : nc = not connected

Terminal 23 of the lower Telefast terminal block (GND-ANA) must be connected to
terminal 21 in order to distribute the GND-ANA to terminals 5, 11, 15 and 19.
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3.3-5 TAP MAS connection box

The connection box is used to assign the
speed references from each speed drive
to a particular port, enabling simple
connection of several speed drives while
ensuring good ground continuity.

Dimensions and fixing : =

The TSX TAP MAS box is installed on an AM1 PA-type perforated plate or on a DIN rail
with an LA9 D09976 fixing plate using two M3x 8 or M3%x10 screws.

AM1-PA...

AM1-DE/EP
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3.3-6 Connecting speed drives using the TAP MAS connection box

NUM MDLA modular speed drives can be connected to the TSX CAY21/41 module
using a TSX TAP MAS connection box. Setup is simplified by the use of predefined
cables and the connection box which directs the voltage references of the different axes
in a simple manner.

Modular speed drive
NUM MDLA

0000 0000
TSX CAY 21/41 u

= =

= =

.]3/

TSX CXP 223

(
]

) o i )
|

) I )

——= | =m>
©
©

TSX TAP MAS

TSX CXP 213/613

Cables :

TSX CXP 223 : length = 2.5m
TSX CXP 213 : length = 2.5m
TSX CXP 613 : length = 6m

male
male
. TSX CXP 223 - -pi
Sub - D 9-pin Ex , Sgt\’/re?f5 pins
1 Vref + [T y [
7 18 Vref -
6 Vref - L
5 GND-ANA 6 GND-ANA
male
. TSX CDP 611
Sub - D 9-pin [_¥ : % lta)llﬁgkré?f-Jr
1 Vref + 1 iy brown GND-ANA
6 Vref - L L~ shielding
5 GND-ANA
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3.4 Connecting counter signals

To ensure position measurement on a TSX CAY 21/ 41 module, each channel has a
connector which is compatible with either incremental encoders or absolute encoders
with SSlI-type serial link. Each channel may be fitted with an encoder of a different type.

3.4-1 Signal referencing

CAY 21/41 modules can be connected either to incremental encoders or to absolute
encoders with SSl-type serial link. In configuration mode the following functions are
available.

« Two types of interface are possible for incremental encoders :

- RS 422/RS485 outputs with two outputs complemented by signal,
- 5V Totem Pole outputs,
» SSI absolute encoder with RS 485 standard interface.

A 15-pin Sub-D connector is assigned to each channel. It is also used to supply power
tothe encoder. These supplies are generated viathe HE10 connector discrete + supply.
The encoder + supply feedback signal from the encoder enables accidental disconnec-
tion of the encoder to be detected.

)

Ssl data+/A+ —1)
o
- Ssi data-/A- —(2)
B @] >
1o
It @
2 —®
. l @1—
Eﬂﬂ 2 —®
(3-—Encoder + supply feedback
cLkssi+ —(6)
(49— CLKSSI-
encoder + supply(10...30v) —7)
(i5-+—5V encoder supply

encoder - supply (0V) —

-5V !
© @fov I

+10...30 V
LoV encoder

supply

¢

.
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Connections :

Incremental encoder input A+ 1 input B+ 10
input A- 2 input B- 11
input Z+ 4 encoder supply 13
input Z- 5 feedback

SSI absolute encoder  SSI data+ 1 Clk data+ 6
SSI data- 2 Clk data- 14

5V encoder supply
+ supply (5V) 15 - supply (OV)8

Encoder supply (10-30V)
+ supply (10-30V) 7 - supply (0V)8

3.4-2 Connecting an incremental encoder
The interface is RS 422 / RS 485 or totem pole type

TSX CAY 21/41 ENCODER (*)
WD—{/DS At
AN o ® A
- SIZ 4& 1 o) ©: B+
O B-
WD—'@ Z+
AN ~ @ 2
3 .
encoder supply = k] + supply fdbk.
feedback ® ®
10 3g¥ —T0— + supply
ov —leg—= - supply

(*) standard pin-out of an encoder with a 12-pin DIN connector.

Each signal (A+,A- for example) must be connected by a twisted pair. To reduce line
voltage drops, itis recommended that each supply pointis connected through a pair. The
cable shielding must be connected to the machine ground at each end.

& The DIN connector encoder + supply input must be connected to the 10-30V supply
wire or to the 5V wire depending on the type of encoder used.
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3.4-3 Connecting an SSI absolute encoder

TSX CAY 21/41 ENCODER

IF

WD_ Data+
™ @ © Data-
encoder supply ® ©
feedback —‘ @
@
(@]
© 5 + supply fdbk.(*)
© " — CLKSSI+
10.30v —1 7 ~ CLKSSI-
"5V —7@' - * supply
ov 8 - supply

o=
H
r

l B

& The encoder supply must be connected to pin number 15 or 7 of the Sub-D
connector depending on the encoder supply voltage.

(*)  +supply feedback : encoder output which sends the supply voltage to the module
enabling the module to detect the presence of the encoder.
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3.4-4 Connecting encoder supplies

——g - Connection of auxiliary input
TS = sensor 24 VDC supply
an)
]
| \_1
[] TELEFAST 2
( ABE-7H16R20
gi218|18|3 1818151882293 |13|9
ANt | A | A [ A A A A A | A || A A A | | [ [
A el el e el
TSX CDP053 /503 cable 100 101
Cable : length :
TSX CDP 053 : 0.5m 24 VDC 5 VDC
TSX CDP 103 : im supply supply
TSXCDP 203: 2m

TSXCDP303: 3m
TSXCDP503: 5m

Important : the maximum length of the wires between the supply outputs and the
Telefast connecting pins must be less than 0.5m.

Only one supply is necessary if the same type of encoder is used on both channels.

Fuses :
This module has as standard several systems to protect against wiring errors and
accidental short-circuits on the cable, such as :

- inversion of supply polarity,

- inversion of 5V <- -> 10/30V supplies,

- 10/30V short-circuit on the CLOCK signal of the serial link.
As the module cannot withstand for any length of time, the fuses must blow very quickly.
The fuses must therefore be "fast blow" type with 1A maximum rating. Supplies must
have a limit current at such a level that the fuse can blow at the correct point.
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3.5

Wiring accessories

3.5-1 Encoder connection accessories

A number of accessories are available to simplify setup and installation. These
accessories are used for prewiring the installation.
TSX CAP S15 cover kits with a 15-pin Sub-D connector enable the user to make a direct
link to the installation. To simplify installation, the TSX TAP S15 05 provides an interface
between the Sub-D connector and the 12-pin DIN connector. This accessory can be
fitted on a DIN rail using clips, or in the wall of a cabinet with a seal and locknut. A 2.5m
TSX CCP S15 cable is used for connection to the module.

Examples :

Incremental or
absolute
encoder

Incremental or
absolute
encoder

5V RS 422
incremental encoder

5V RS 422
incremental encoder

]

=

TSX CAP S15

] =

TSX CAP S15

pum

0 [

mi -

[0 =~

[T~ [0

=l

TSX TAP S1505

TSX CCP S15

e )| ||[E=remcam>

;
ﬂ

These accessories provide good signal and shielding continuity in adverse conditions.
The encoder connection cables are generally offered by the encoder suppliers.
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Precision with regard to 12-pin DIN connectors

The pins on these connectors are numbered in two different ways. Most encoders have
an integrated 12-pin DIN base which is numbered in an anti-clockwise direction. The
TSX TAP S15 has a 12-pin female DIN connector numbered in an anti-clockwise
direction. All user leads must be fitted with plugs numbered in a clockwise direction,
which means that the pin numbers correspond exactly during wiring.

Encoder with anti- .
clockwise port coupling plugs TSXTAP S1505

/ User lead \
1 (= ] |

housing

‘ M housing

Tn

clockwise

anti-clockwise

Pin references of the DIN and 15-pin Sub-D connectors on the TSX TAP S15 05

DIN SUB-D

Pin Signal Pin

1 B- 11

2 Supply feedback | 13

3 Z+ 4

4 Z- 5

5 A+ 1 Lo ) .

6 A 2 Shielding must be contlpuous alqng the entire
length of the connections, which must be

7 nc connected to the machine ground at both

8 B+ 10 ends.

9 nc

10 ov 8

11 nc

12 5V 15
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3.5-2 Mounting the TSX TAP S15 05

Mounting on Telequick plate
The angle bracket supplied is used to fix the TSX TAP S15 05 to an AM1-PA... type
perforated plate or to any other support.

Mounting through the wall of a cabinet
The TSX TAP S15 05 can be fitted through the wall of a cabinet using its fixing nut. The
seal ensures dust and damp protection between the inside and the outside.

max thickness = 5mm

cut-out = @ 37mm
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Dimensions :

a WT
B M_L .
—
™
o—r— T/
70.4
5.5
A TR
%
\
| I~
M <
/'
Pany
% o
27.4 43
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Connecting to a NUM MDLA speed drive

The NUM 400V speed drive integrates all of the elements necessary for its operation.
To indicate position it has an output whose signals simulate the operation of an
incremental encoder. The 2.5m or 6m TSX CXP 233/ 633 cable accessory is used for
direct connection.

NUM MDLA
|_Joood] ]

Im’ TSX CXP 233/ 633 :
. EEEEEEEN ] \]2

ﬂ] signal J2

O ) ) O )

%q-b =

A+ 15

Cable : length : A- 5
TSX CXP 213: 2.5m B+ 14
TSX CXP 633 : 6m B- 4
Z+ 13

Z- 3
encoder OK 12

OVencoder | 8

Note : in this case no encoder supply is necessary.
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3.6 Connecting sensors, preactuators and supplies without a speed
drive

The TSX CAY 21/ 41 module is fitted as standard with dedicated 1/O to ensure full
operation of the motion control system, as well as providing the encoder supply.

3.6-1 Signal referencing
The connector is of the high density HE 10 type

I CAY 21/41, CAY 41
s5v|i@ @|ov B c
Encoder supply
10..30 V @ @ ne input chann. 0.1 | chann. 2.3
ol® ®|n
12 @ 13 Auxiliary inputs chann. 0 chann. 2
@ o [® 11
12 @ @ 13 Auxiliary inputs chann. 1 chann. 3
I Iﬂ Qo0 @ nc Reflex output chann. 0 chann. 2
Qo0 @ nc Reflex output chann. 1 chann. 3
C B
24v |1 @ |ov
Sensor supply input! chann. 0.1 | chann. 2.3
24V [(19 @) |ov

Channels 2 and 3 are assigned to the TSX CAY 41 module
The auxiliary I/Os are assigned to the following functions :

« |0 = reference point cam input,

* |1 = emergency stop input (stop if no current at input),
¢ |2 = event input,

¢ |13 =recalibration input,

¢ QO = reflex output (solid state output).

0 V = auxiliary inputs and reflex outputs common.
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3.6-2 Telefast connection and wiring accessories

To connect this high-density connector, it is recommended to use the Telefast
ABE 7H16R20 discrete prewiring accessory together withthe TSX CDP 053/503 cable,
or the 20-wire, 3m TSX CDP 301 or the 5m TSX CDP 501 cables, consisting of an HE10
connector at one end and flying leads at the other.

Wiring with discrete Telefast

Telefast ABE 7H16R20

TSX CDP 053 /503

Cable : length :
TSX CDP 053: 0.5m
TSXCDP103: 1m
TSXCDP 203: 2m
TSX CDP 303 : 3m
TSX CDP 503 : 5m
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3.6-3 Signal availability on the TELEFAST screw terminal block

The terminal block below represents that of the ABE-7H16R20 sub-base. The signals
are referenced using cable TSX CDP 053/ 503.

= 5 5 =
g o |5 2 g 2 2 g 3 o
3 s |5 |8 > oA ] dEs.880 €8¢ o
= asl8 Jo lodg 50129 YN 85903 Y9 5N = o
| 5Q‘E’30‘50Q Q_vgc._,\_,o\_g_v>\:5.v0\_.9\ 2
Q3 3885523 |£9 8989 E T e8 28 3Y |5
aa 0 20 J0 S| 5 £ 5T ET 5UED TS| EB 5T 2T °od
> g Q20 ZR 20 Y Sc S| clf g8 2|22 ¢gl 59 = g
A S38/>9275 g OCcl5cSlEc®gO S a5 SEE®g =g PR
g > SbS25S 8 aSEgesofafea 80888 6|58 o
+ & T3t A9 BT 5 XSl o6loo 2GgXC|los| oo Lo xg €|2g €
*—e
O |d N |m | W1 ~lo | o|o|d ™ [To)
S o | o O|lo|o|o|O|d|dA|dA |||
AN || |A [ A | A A A | A A A [ A A | A A | A
| | PR P P P P P P P P P P P P P P S
——0—0—0—0—0—0—0—0—0—0—0—0—0 0
(1) oOld|l|@®|g|w|Oo|IN|®||O|d|N ™| |0
O | 0O|0 |0 |0 |0 |00 | O O |d|d | |d ||
N|IN|N|N|IN|N|N|N|N|N|N|N|N|N|N|N
@
Old|lN| M F W O|I~N|O|D|O|d|N|[™M | |WO
O |00 |0 |0 |0 |0 |0 |0 0O |d|d|d|d|d|d
OQOIO|O| O m| OO OO OH O 6O O ®Mm( oMo ™ m|« m

(1) On the ABE-7H16R20 sub-base, the position of the jumper defines the polarity of all
2es terminals :
¢ Jumper in position 1 and 2 : 2+« terminals have + polarity,
¢ Jumper in position 3 and 4 : 2 terminals have - polarity.

(2) Onthe ABE-7H16R20 sub-base it is possible to add an optional ABE-7BV20 bar to create a
second sensor common (+ or - selected by the user).
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Example of connecting sensors on auxiliary inputs and their supplies

This connection is made using a TELEFAST 2 :
ABE-7H16R20 connection sub-base

= | Connection of auxiliary input

i sensor 24 VDC supply
24VDC 0VDC

]
O
|

|||
I—I o|ld|N|o st w|o|~
[=Ik=1k=1R=1R=1R=] k=] k=)
NN QQQ| S

TSX CDP053 / 503 cable —
ABE-7BV20 -
(common.)oou I GIEIGIE GIETEEREIS

Connection of sensors to auxiliary inputs
channel 0 channel 1 !

S
[CARIR AR
S

204 104 205 105 206 106 207 107 112 312 208 108 209 109 210 110 211 111 114 314

204 104 205 105 206 106 207 107 112 312 208 108 209 109 210 110 211 111 114 314
0, O--0O-—-—0—-0-—-—0-——-0.——0 OO0 -—0—-—0—-0-—0—-—0—0-—0—-—0—0-

2-wire
proximity
sensor L

3-wire
PNP
proximity L
sensor
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Correspondence between TELEFAST terminal blocks and HE10 connector

TELEFAST 20-pin HE10 Type of signal
screw term. blk.| connector
(Terminal no.) | (Pin no.)
100 1 +5VDC Encoder
101 2 -0vDC supply
102 3 +10...30 VDC
103 4
104 5 reference point cam input 10 (channel 0)| Auxiliary
105 6 emergency stop input 11 (channel 0) | inputs
F 106 7 event input 12 (channel 0) channel 0
107 8 recalibration input 13 (channel 0)
108 9 reference point cam input 10 (channel 1)| Auxiliary
109 10 emergency stop input 11 (channel 1) | inputs
110 11 event input 12 (channel 1) channel 1
111 12 recalibration input 13 (channel 1)
112 13 reflex output QO (channel 0)
113 14 nc
114 15 reflex output QO (channel 1)
115 16 nc (1)
+24VDC 17
-0VDC 18 Auxiliary input sensor supply
+24VDC 19
-0vDC 20
1 All 2ee terminals at + 24 VDC
> k
s [ All 2ee terminals at - 0 VDC
4, =
200...215 Connection of sensor commons to :
+ 24 VDC if terminals 1 & 2 linked
- 0 VDC if terminals 3 & 4 linked
300...315 Terminals may be used as sensor common on
optional ABE-7BV20 bar connected by wire to the
common voltage.

note (1) nc = not connected
The same wiring is used in the CAY 41 module for channels 2 and 3.
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3.6-4 Connecting via TSX CDP 301 or 501 cable

Connecting via these cables gives a direct connection to the actuators, preactuators or
terminals. The braid consists of twenty 22-gauge (0.34 mm?) wires, and has an HE10
connector at one end and flying leads at the other, referenced via a color code

Cable : length :
TSXCDP301:  3m
TSXCDP501:  5m
HE10 pre-wired cable
\ \ white +5VDC
(ib @ / \ \ brown 0VDC
@ / \\ \\ yeliow green +10...30 VDC
< nc
O l \ \ i gray 10 7]
Cb (&) / | | pink o
blue 12 h 0
<f> (5) ' red 3 chann
10 7
violet black
© 11
i 12
@ @ tedblue  9ray-pink 3 chann.1
o QO -
@ @ l\ brown-green white-green ne
@ ® \ ’ I yellow-browm "t yellow cho
\ ’ ’ ite- +24 VDC
\ l I ray-brown white-gray
© @ 1] I = 0vDC
ite-pi 24 VDC
\ / / pink-brown white-pink  *+
@ / 7/ 0VDC

The wire color corresponds to the pin number of the HE10 connector.
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3.6-5 Wiring precautions

Inputs 10, 11, 12 and I3 are fast inputs and must be connected to the sensor by twisted
wire if the sensor is volt-free contact type, or by shielded cables if it is a 2-wire or 3-wire
proximity sensor.

This module is fitted as standard with devices to protect against short-circuits or voltage
inversions. The module cannot however withstand a fault for any length of time and the
fuses connected in series with the supplies give effective protection. The fuses must
therefore be of the fast blow type with a maximum capacity of 1A. The supplies must
provide sufficient power to blow the fuses.

Important note : wiring of solid state outputs QO

The actuator is connected to output QO at its common point at supply OV. If for any
reason (poor contact or accidental disconnection) there is a break in the supply 0V of
the output amplifier while the OV of the actuators remains connected to the supply 0V,
there may be an output current from the amplifier of a few mA which is sufficient to keep
certain low-power actuators energized.

S
4

=}
=}

o
b=}

a
4

3
b=}

9

HHHHHHHHHHH

glalala|zylels|s|a|aa|x|x|<|w
glgle|8|2|8|&|s|8|gla|a|=a|SS
S|R|Q| ||| S| RIS S| S| S| S

=
&

b=}
&

S
&

a
&

b=
&

=
&

mmmmmmmmmm

channel 0 channel 1
10 11 12 Q0 10 1 12 Qo0 !

204 104 72057 105 206 106 112 312 208 108 209 109 210 110 114 314
Connecting using Telefast :
This is the most reliable type of connection provided the actuator common is connected

to the bar of the 2e common points (jumper in position 1-2). In this case there can be
no break in the module common without breaking the actuator common.
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Connecting using TSX CDP 301/501 cable :

This type of connection requires very careful attention. Great care must be exercised
during wiring, using for example cable ends at the screw terminals. If required it will be
necessary to double up the connections to ensure permanent contacts. When the
actuator supply is some distance from the modules and near to the actuator common,
the connection between the common and 0V terminal of the module(s) may be
accidentally broken.

TSX CAY 21/41
24V Jﬁ
ov

I

24V

Qo

1
-

[ ]

Actuator

oV o ) RL RL supply

| Critical wir H] |
TA B

If there is a break in the supply cable segment between A and B, there is a risk of the

RL actuators remaining energized. If possible, double the OV supply connections for the

module(s).

With the TSX CDP 301/501 cable :

white-pink
+24VDC .
white-gray
24V
oV
RL
TSX CDP 301/501 cable
ovDC
gray-brown
pink - brown
ovDC
connection terminal
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3.7 Connecting speed drive command signals

3.7-1 Signal referencing

The TSX CAY 21/41 module manages as standard the signals necessary for correct
operation of the speed drives. This connector is used only for management of the 2
channels or 4 channels of the CAY 21/41 module.

l como | (1) (@) | VALVARO
.
E@ [ nc @ @ com1
VALVAR1 nc
hg @ @ Relay outputs
E@ ﬁ @ com2 | (@) VALVAR2
nc | (9) coms
U
VALVARS | (1) @) | nc
OK_VARO | (13) OK_VAR1
Speed drive command inputs
OK_VAR2 | (15) OK_VAR3
ne @ @ ov 24V common
ne @ oV Auxiliary 1/0 supply

COMXx - VALVARKX : volt-free contact for speed drive validation
OK_VARX : speed drive command input
24V - 0V sensor supply

Each channel has a volt-free N/O contact.

i
O COMXx
|

|
O VALVARxX
|

To connect the HE10 connector, use the following wiring accessories : Telefast discrete
ABE-7H16R20 with TSX CDP 303 or TSX CDP 503 cable.
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3.7-2 Connecting using the TELEFAST pre-wired system

- = 24VDC supply

=
>

= — o o
I g g g%
P o < o <
=3 =3 el
Q< o< X X
o > o > O O
oldlalals|vle|s|xo|a|o|o||o|s|v
Sic|ola|s|e|sls|gla|ala|d|a|=|=2
e |« |[SS2S(2(S(2S 2SS |S =SS 3=
L o|ld|n|mgtwlol~|o|la|o|d|x|m < n
* Slo|gig|S|e|els|gle|lalalalalalg
*) QIQR|QQIRIQ|QIQ QNN NN NS

3
3
3
3
3
3
3
3
3
31!

pa 100 200 201 101 112 301 103 203 204 104 113 303
-S0--0-—- “0-—0--0--0—

[
I
D 24V
[

REFEN
DROK
GND24

PAl o0

24V
REFEN
DROK
GND24

For direct connection use a TSX CDP 301 or 501 cable.
See section 3.6-3.

(*) Strap between 1 and 2 : all terminals 200 to 215 are at +24 VDC.
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3.7-3 Correspondence between TELEFAST terminal blocks and HE10 connector

TELEFAST 20-pin HE10 Type of signal
screw term. blk.| connector
(Terminal no.) | (Pin no.)
100 1 COoMo
101 2 VALRO
102 3 nc
103 4 COoM1 contact closed =
104 5 VALR1 speed drive enabled
105 6 nc
106 7 Com2
107 8 VALR2
108 9 nc
109 10 COM3
110 11 VALR3
111 12 nc
112 13 OK_VARO ENCoder OK =
113 14 OK_VAR1 encoder supply voltage
114 15 OK_VAR2 present
115 16 OK_VAR3
+24VDC 17
-0VDC 18 Auxiliary input sensor supply
+24VDC 19
-0VvDC 20
1 r All 2ee terminals at + 24 VDC
>
s [ All 2ee terminals at - 0 VDC
4 | ™
200...215 Connection of sensor commons to :
+ 24 VDC if terminals 1 & 2 connected
-0 VDC if terminals 3 & 4 connected
300...315 Terminals may be used as a sensor common on

optional ABE-7BV20 bar

note (1) nc = not connected
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3.8 Module electrical characteristics

3.8-1 General characteristics

Maximum counting frequency :

SSI absolute encoder : CLK transmission frequency 200KHz
incremental encoder : x1 500KHz
x4 1MHz
Current drawn on internal 5V typical max
(fan running) CAY 21 1.1A 1.4A
CAY 41 1.5A 1.8A
Current drawn on sensor/ typical max
preactuator 24V, outputs OFF CAY 21 15mA 18mA
CAY 41 30mA 36mA
Current drawn by module on typical max
encoder 10/30V at 24V (2) CAY 21 11mA 20mA
CAY 41 22mA 40mA
Power dissipated in module typical (3) max (4)
CAY 21 7.2W 11.5W
CAY 41 now 17w
Isolation resistance > 10 MOhms at 500 VDC
Dielectric strength with ground 1000 V rms 50 / 60 Hz for 1 min
or PLC logic 0V
Operating temperature 0to 60°C
Storage temperature -25°C to 70°C
Relative humidity (without condensation) 5% to 95%
Operating altitude <2000 m

Note (1) : 250 kHz on input

Note (2) : Use of an absolute encoder and a single supply in 24V

Note (3) : normal conditions of use : one auxiliary input active per channel (at 24 V).

Note (4) : the "worst possibility" and extreme conditions : all auxiliary inputs active (at
30 V).

The module has a small internal fan to ensure correct operation across the whole
temperature range. The fan is activated as necessary by a temperature sensor inside
the module (triggered at 45 °C external temperature).

It is possible to use TSX FAN external ventilation units if the temperature conditions
around the module exceed the parameters above, see section 8 of part Al of this
document.
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3.8-2 Analog output characteristics

Parameters Value Unit
Range +10.24 \%
Actual range +10.24 \%
Resolution 13 bits + sign
Value of LSB 1.25 mV
Max. current from one output 15 mA
Fallback value max =1 LSB
Monotonicity 100 %
Differential linearity +2 LSB
Precision 0.5 % F.S.

Dielectric strength between channels
and machine ground

1000VAC

Each output is protected against short-circuits and overloads. If a fault occurs a signal
is sent to the CPU via a status word. A short-circuit on these outputs will not damage the

module.

The absence of the connector on the analog output is not monitored.

3.8-3 Counter input characteristics

Equivalent circuit diagram :
example of input A

AN

linecheck |

/
input A
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Characteristics for 5V use

Electrical characteristics Symbol Value Unit
Nominal voltage Un 5 \%
Voltage limits Ul +5.5 \%
Nominal current In +18 mA
Input impedance (at 5 V) Re 270 Ohms
Voltage in "On" state Uon >=+2.4 \%
Current in "On" state lon > +3.7 mA
Voltage in "Off" state Uoff <12 \%
Current in "Off" state loff <1 mA

Encoder / sensor voltage feedback check

Check presence

Compatibility of inputs A, B and Z:

RS 422 /RS 485 line trans-
mitter outputs with 7 mA
currentloop. Differential line
check on each input.

5V supply, totem pole
outputs.

Differential line check on
each input.

A+ 2200
.
A
Line
A- check
O
A+ 220Q
\) |
ANV
Line
A- check
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Encoder + supply feedback input characteristics :

le
encoder + ¢
supply feedback
input N
ov O
F Electrical characteristics Symbol Value Unit
Voltage in "On" state (OK) Uok >25 \%
Voltage limits Umax 30 \%
Input current (2.5 < Uok < 30 Imax 3 mA

The presence of the encoder will be detected as long as the input is active.
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3.8-4 Auxiliary input characteristics

The auxiliary inputs have a 24V supply from a supply to the connector.
Equivalent circuit diagram :

24V ¢ 24V sensors / preactuators

|
130
|
|
12 Q le
|
le Voltage check

YVYRN
ove¢ 0V sensors / preactuators |

1

Electrical characteristics Symbol Value Unit
Nominal voltage Un 24 \%
Voltage limits (1) Ul 19to 30 \%
(including ripple) Utemp (*) 34 \%
Nominal current In 8 mA
Input impedance (at Unom) Re 3 KOhms
Voltage in "On" state Uon >=11 \%
Current at Uon (11V) lon >6 mA
Voltage in "Off" state Uoff <5 \%
Current at "Off" state loff <2 mA
Immunity Off --> On (for 10, 12 and 13) ton 0.1t0 0.2 ms

(for 12) lto4
Immunity On -->Off (for 10, 12 and I3) ton 0.1at0.2 ms

(for 12) lto4 ms
Dielectric strength with ground 1500V rms 50 / 60 Hz for 1min
IEC compatibility with sensors type 2
3-wire / 2-wire proximity sensor compatibility all proximity sensors operating at 24VDC
Input type Current sink
Logic type Positive (sink)

(*) Utemp : maximum permitted voltage for 1 hour in any 24-hour period.
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3.8-5 Reflex output QO characteristics

Each position control channel has an output controlled by the processor which is used
for the integrated control of one function of the axis being controlled. For example,
control of braking between two movements, safety, etc. This is a solid state output with
the load common atthe sensor/ preactuator OV voltage. Itis protected against overloads
and short-circuits, and fault information is provided to the processor if a fault occurs.

Sensor /
4—— preactuator Ty
supply monitor +
Short-circuit
<+— fault monitor
24V]
Command Y T
> N
Q0
L
1
Electrical characteristics Value Unit
Nominal voltage 24 \%
Voltage limits 19to 30 \%
Max for 1 hour / 24 hrs (Utemp)* 34 \%
Nominal current 500 mA
Max voltage drop when "On" <1 \%
Leakage current <0.3 mA
Max current at 30V and at 34V 0.625 mA
Switching time <500 us
Dielectric strength with the ground 1500 Vrms 50/ 60 Hz for 1 mn
Compatible with DC inputs All positive logic inputs where input
resistance is less than 15KOhms

IEC 1131 compatible yes
Short-circuit monitoring on each channel One signalling bit per channel
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Electrical characteristics Value Unit
Reset : one bit per channel written by program

« by application program

 automatic
Protection against overvoltages Per current limiter
and short-circuits and thermal tripping (0.7 < I1d <2 A)
Protection against channel overvoltages Zener diode between outputs and +24V
Protection against polarity reversal via inverted diode on the supply
Power of filament lamp 10 W(max)
Note *

Utemp is the maximum voltage which can be applied to the module for 1 hour in one 24-hour
operating period.

3.8-6 Monitoring the sensor / preactuator voltage

The module monitors the supply to the actuators / preactuators so that it can signal to
the processor any malfunction which may cause incorrect operation.

Electrical characteristics Symbol Values Unit
Voltage for OK state Uok >18 \%
Voltage for fault state Udef <14 \%
Immunity OK ---> Fault Im.off <1 ms
Immunity Fault---> OK Im.on <1 ms
Accept fault Toff <10 ms
Accept no fault Ton <10 ms

3/35



3.8-7 Speed drive control input characteristics

The speed drive control auxiliary inputs have the same supply as the speed drive 1/O.
The module does not monitor this supply, but any voltage drop below 5V on a
CTRL_VAR input may signal a speed drive fault to the processor.

24V ¢ 24V speed drive
3Oo——
20—
OK_VAR
1 o——
|0 (J ]
N ¢ v
0V speed dri
ovo speed drive J_

Electrical characteristics Symbol Values Unit
Nominal voltage Un 24 \%
Voltage limits (1) Ul 19to 30 \%
(including ripple) Utemp (*) 34 \%
Nominal current In 8 mA
Input impedance (at Un) Re 3 KOhms
Voltage for OK state Uon >=11 \%
Current at Uon (11V) lon >3.5 mA
Voltage for "Fault" state Uoff <5 \%
Current at "Fault" state loff <15 mA
Immunity OK --> Fault toff 1to4 ms
Immunity Fault-->OK ton 1to4 ms
Dielectric strength with ground 1500V rms 50 / 60 Hz for 1min
IEC 1131 compatibility with sensors type 1
Logic type Positive (sink)

(*) Utemp : maximum voltage permitted for 1 hour in one 24-hour period.
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3.8-8 Relay output characteristics

Each channel has one relay output.

’b COMx

|

|

® VALVARX

|
Electrical characteristics Values Unit
DC operating voltage 5t0 30 \%
Permitted DC switching current 200 mA
30V on resistive load
Minimum permitted load 1V /1mA
Switching time <5 ms

Dielectric strength :
« between contacts and between channels
« between contacts and ground

300VAC for 1min
1000VAC for 1 min
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3.9

Module display :

TSX CAY 21/41 modules have indicator lamps displaying the status of the module and

the channels.

« Module status lamps (RUN, ERR, 1/0)

The state of the three lamps on the front panel (off, CHO lRUN
flashing or on) indicates the module operating mode : 110
- RUN lamp : signals module operating state,
- ERR lamp : signals an internal module fault,
- 1/0 lamp : signals an external fault.
¢ Channel status lamps (CH.)
TSX CAY 21/41 modules have 2 or 4 indicator lamps to
display and diagnose the status of each channel.
These lamps are green.
State | On . Flashing @ Off O
Indicators
RUN Normal operation — Module faulty
or off
ERR Internal fault Communication fault No fault
module failure application absent,
invalid or faulty
execution
1/0 External fault — No fault
* wiring fault
« encoder supply and
10/ 30V supply fault
« absolute encoder fault (*)
CH. Channel is operational Channel is not operating | Channel not operating.
correctly because of :
TSXCAY 21: -an external fault, No configuration or
CHO and CH1 *a communication incorrect configuration.
TSX CAY 41 : fault,
CHO, CH1, CH2, «a process fault.
CH3

(*) application fault :
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4 Appendix

4.1 Appendix

List of compatible SSI-type absolute encoders (tested) :

IVO brandname
« GM4000101101

24 Volts, Gray, 0 header bit, 25 data bits, 0 status bit, no parity.
« GM 401 1 30 R20 20 00
24 Volts, Gray, 0 header bit, 25 data bits, 1 status bit, even parity.

Hengstler brandname
¢ RA58-M/1212
24 Volts, Gray, 0 header bit, 24 data bits, 1 status bit, no parity.

Stegmann brandname
* AG 661 01
24 Volts, Gray, 0 header bit, 24 data bits, 0 status bit, no parity.
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1 Presentation

1.1 Introduction

1.1-1 Stepper motor axis control range

translator
T ] E[ motor
[ ] 5
T R} 3\3‘%
[ e\
i i v s nh)

The CFY 11/21 stepper motor axis control range for TSX model 57 PLCs is designed
to meet the requirements of machine manufacturers.

Itis designed for machines which require motion control via stepper motor together with
simultaneous sequential control via a PLC.

1.1-2 Set of two components

Stepper motor axis control

There are two modules :

 asingle-axis module with one translator
control output and sensor / preactuator
1/0.

TSX CFY 11

e a 2-axis module with two translator
control outputs and sensor / preactuator
1/0.

TSX CFY 21

11



1.1-3 Setup software

PL7 Junior software can access screens to configure each axis and define elementary
movements via a function library.
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Screens for adjusting the axis parameters and setting up movements can also be
accessed via PL7 Junior.
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Presentation 1

1.2 Physical description

Description of TSX CFY 11 and TSX CFY 21 stepper motor axis control modules

TSX CFY 11

Translator axis 0

Discrete /O, translator check axis 0

TSX CFY 21

Translator axis 0

Translator axis 1

Discrete 1/O, translator check axes 0 and 1
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2 Functions

2.1  Functions

Block diagram of a stepper motor axis control system :

Processor CFY 11/21 module Application

Enable Translator enable
control Boost
Pulse +

Control § L vodes = Pulse - or direction
commands odes

Translator check
Loss of step

Pulse L
generator

Reactivation of loss of
step check

Operating
parameters

ZO0~"—H>»0~"rvU>

mOoOX>»Tnxomdz—

Brake
Emergency stop

External stop

Cams and | - limit switch
stats end stops le—t— -+ limit switch

I>TVOO0OXT

Reference point cam
External event

CFY 11/21 stepper motor axis control modules provide for each axis :
* inputs
- translator check input
- loss of step check input
- + limit switch input
- - limit switch input
- reference point cam input
- event input
- emergency stop input
- external stop input
* outputs
- brake output
- pulse + output
- pulse - or direction output
- reactivation of loss of step check output
- boost output
- translator enable output
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Processing commands

Each movement, controlled by the PLC sequential program, is described by an SMOVE
movement function in PL7 language. The CFY 11/12 module uses this SMOVE
command to calculate a position setpoint / speed reference and generates movement

pulses.
PL7 screens make it easy to adjust, debug and clearly display the status of the axes.

2.1-1 Configuring the axes
This screen is used to enter the parameters required to adapt the module operation to
the machine axis characteristics and the technical characteristics of the power translators

controlling the motor.
There is no default configuration in this screen. The configuration parameters cannot be
modified by the program. Access is only possible via the programming terminal.

=] TS CFY 21 JRACK 0 POSITION 3 [=]=
||:n-||-|-.|un- |E|

[ Designatesn : 2 CH BTEFPER MOTOR MOD

e R

B Urree Invwimicmg — || Besat 4
E Emabls Clutpat Awinmaiic Conirsl =
neceteution  [puinesis [8]
|| chest ingun [ ] wrewes i
" Commnd Mole Brake
[A = < Polin # B = - Palse [#] [ oo Drmtie: [ sumnmatio Gomest
D v e
Lommend o enefers Helmesce Foink
Mo Bpoed [ W08 s p | [An end terin < Divecnion [*]
Msa. f=p | H_lli.lilfl'
T Faver Ingun e
() Rising Fdgs @ B ewn
(0 Fallng Edge I H
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Functions 2

2.1-2 Adjusting the axes

Adjustment parameters may be modified, either via the terminal (online or offline), or

directly via the application program.

The operating parameters are :

* trajectory parameters : stop/start frequency, acceleration, soft stops, stop plateau
duration,

* manual mode parameters : speed, reference point,

* brake output activation and deactivation delay times.
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2.1-3 Debugging

Debug mode can be accessed online and is used to control and observe axis behavior.
The information shown differs depending on the operating mode selected :

« Off mode

 Dir Drive mode

¢ Manual mode

* Automatic mode

The upper part of the screen gives information about the module and axis operating
status : the lower part of the screen gives information about the state of the module inputs
and the position of the axis with respect to the programmed target position. Different

manual movement modes are available, including a command for creating a machine
reference point.

= PLT Junior : STEPA - [T8% CFY 21 [RACK B POEITION 3| =
File  Edit LRiAies Yiew Application PLC Debwg  Options  Window 7

B E S E S = E O E R E R e
[Detws  [8]

[ e adani  FTH STEFPER MOTOR MO0 Wersia - 10

Orm Dern G |oes.

I_H: Fa_FS Pk
= |i|||-\mm- conkol |:| Dl m (it
" (i g
o
T Mloyversend - pulsey  Speed - p " Bimjw L]
Aalual I'I'ﬂ!! Frmyainies [T O Entwen. Soog
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3 Setup

3.1 Setup

3.1-1 Basic configuration required

Stepper motor axis control modules can be installed in any slot of a TSX 57 rack. The
power supply to the rack must be chosen according to the number of modules installed.
A TSX 57-10 processor can control up to 2 intelligent modules (CTY, CAY, etc). ATSX
57-20 processor can control up to 6 intelligent modules, ie. 6 TSX CFY 11/21 modules,
giving a maximum of 12 axes per PLC.

3.1-2 Installation procedure
Itis possible to install or remove a module without switching off the rack supply voltage
to ensure a device remains available for use.

However, connection or disconnection of connectors to the translator power
supplies is not recommended, as certain translators cannot tolerate such handling.
The auxiliary 1/0 connector can be disconnected while powered up without
damaging the module. Nevertheless, for the safety of personnel itis recommended
that auxiliary supplies are switched off before any disconnection.

The module and connector fixing screws must be tightened correctly in order to obtain
good protection against electrostatic and electromagnetic interference.

3.1-3 General wiring instructions

The sensor and actuator power supplies must be protected against overloads or
overvoltages by fast-blow fuses.

Use wires with an adequate cross-section to avoid line voltage drops or overheating.
Keep sensor and actuator cables away from any source of radiation caused by high-
power electrical circuit switching.

All cables connecting translators must be shielded. Shielding must be of high quality and
connected to the machine ground at both the module and translator ends. There must
be continuity along the entire length of the connections. Only translator signals should
be carried on the cable.

For performance reasons, module auxiliary inputs have short response times and it is
thus important that these inputs have an adequate independent supply to ensure that
the module continues to operate correctly in the event of brief power outage. It is
recommended that regulated supplies are used as they ensure the consistency of
actuator and sensor response times. The supply OV must be connected to the machine
ground as near as possible to the supply output.
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3.2 Choice of translator

3.2-1 I/O interfaces
The main interfaces for connecting translators are :

- open collector outputs supporting a maximum of 30V,
- RS422/RS485 differential outputs,
- current sinking inputs (TTL type),
- RS422/RS485 differential inputs.
We recommend using translators with RS422/485 interfaces as this type of interface

enables high frequencies to be generated while ensuring the greatest immunity to
electromagnetic disturbance.

3.2-2 Translator interface power supply

The modules have an isolated 5V power supply which can power the translator
interfaces if the translator does not provide power, as in the case of open collector output
interfaces and TTL inputs. The 0V is common to both the inputs and the outputs, and
must in all cases be wired between the module and the translator.

3.2-3 Shielding

To ensure correct operation of the module when the environment is subject to
interference, shielding must be continuous along the entire length of the connector
cables, and must be connected to machine ground at both ends of the cable.
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3.3 Connecting translator signals

3.3-1 Signal referencing

pulses + outputs

)
|

pulses - (or direction) outputs
boost outputs

translator enable outputs

®— * reactivate loss of step
. _ check outputs
@— translator check input
@7 loss of step check input
isolated OV
@— isolated 5V
@7 nc : not connected

® ® ® ©® 6 6 ©

ONONONONONONONC)

¢

(s> Cam.>

Each module output transmits an RS 485-type signal, and for each output there is thus
adirect (+) signal and its complement (-). The inputs are TTL-compatible current sinking
inputs. The 5V isolated supply is only available (if necessary) for the translator 1/0
interface. The OV supply is common to both inputs and outputs. The 5V supply may only
be used for translators with open collector outputs and TTL-type inputs (the 5V isolated
supply is not supplied by the translator).

Physical interfaces of the module :

5V

<]
vV

The suggested type of connection is to solder the wires directly onto the connector :
kit TSX CAP S15 comprising a Sub-D connector and a protective cover.
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3.3-2 Connecting a translator using an RS 422/485 interface
A shielded cable containing 7 twisted pairs is recommended for connection. The + and
- wires for each module output signal must be connected to the same pair.

)

®6® 666 6

®0 06006

N) (-

NC

NC

NC

n

X Pulses +
<. Pulses - (or direction)
< Boost

< Translator enable

S Reactivate loss of step
check

f Translator check
f Loss of step check

TRANSLATOR
RS 422/RS485 compatible inputs
RS422/RS485 outputs

3.3-3 Connecting a translator using an NPN open collector interface
A single wire is used for each I/O signal. If the isolated 5V supply is not provided by the
translator, the isolated 5V supply from the module must be used to supply the interface.

)

A +5V

—
I

Ed& SIZ%« Pulses +

|

i ﬂzi Pulses - (or direction)

1 izi Boost

1 iz%\ Translator enable

Dﬂi Reactivate loss of step
check

(=
<

Loss of step check

2 Translator check
5

®® 66 6 6 O

®0 0060600

— |
—

———— 0 ——0-0-0-0——0-0-—0 O ——0-0——0-0-—O0————

TRANSLATOR
TTL/5V "source" compatible inputs
NPN open collector outputs
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3.4 Connecting sensors / preactuators and power supplies

3.4-1 Signal referencing

CFY 21 reference point cam 10 13 event

emergency stop 11 14 external stop  inputs channel 0

+ limit switch 12 15 - limit switch

reference point cam 10 13 event

emergency stop 11 14 external stop inputs channel 1

+ limit switch 12 15 - limit switch

brake QO nc output channel 0

brake QO nc output channel 1

Sensor / preactuator
24V supply

Sensor / preactuator
0V supply

0 6 6 6 © 0L © O
®6e 66 6 ® o ©

The OV connection for the sensors/ preactuators should be connected within the module
to machine ground by an R/C circuit with value : R = 10MQ / C = 4.7nF.

3.4-2 Connections

There are several possible solutions for connecting CFY 11 / 21 module sensors /
preactuators. They may be connected directly viaa TSX CDP 301 /501 cable or via the
discrete TELEFAST pre-wired system.
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3.4-3 Connecting auxiliary 1/0 to the process

For optimum performance, the event and reference point inputs have low immunity. The
use of bounce-free contacts (DDP for exemple) is recommended.

CFY 21

Sensor / preactuator
power supply

+24V

ov

event

Q@

reference point cam

external stop

@Q @

emergency stop

- limit switch

Q ©

+ limit switch

[ a7t

© ®
© ©
@ @

@ @

same as
channel 0

electro brake

channel 0
electro brake

@ ®

channel 1

®®

For reasons of personnel safety, emergency stop or limit switch contacts are normally

closed.
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3.4-4 Connecting using a TSX CDP 301/ 501 cable

This cable enables direct connection to actuators, preactuators or any system with
terminals. The cable consists of twenty 22-gauge wires (0.34 mm?) with a connector at
one end and color-coded flying leads at the other.

cable : length :
TSX CDP 301 3m
TSX CDP 501 5m
HE10
N\ white reference point cam
d-) @ / \ \ brown event
\ \ green emergency stop
@ @ / | | yellow external stop channel 0
[ 1 | aray + limit switch
@ @ ! \ \ pink - limit switch
f blue reference point cam
' red event
@
black emergency stop
@ @ purple external stop +channel 1
gray-pink + limit switch
@ @ red-blue - limit switch
white-green brake QO channel 0
@ @ l brown-green nc
| white-yellow brake QO channel 1
@ @ \ I I yellow-brown nc
\ l I white-gray 24V
@ @ \ I I gray-brown ov
\\ / / white-pink 24V
‘ 20, pink-brown ov
© @ /
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3.4-5 Connecting using the TELEFAST pre-wired system
Connection is by means of a ABE-7TH16R20 TELEFAST 2 sub-base.

CFY 21
1 | Sensor /preactuator
__ __ 24 VDC supply
+ + - -
an)
#+-]
[ \_1
TSX CDP 053 / 503 Il ( ABE-7H16R20
SERE RS EEEERIEEE
ANt | A | A | A A A A A A || A A A A || A [
L] %HNMQMONmﬂﬂANmVﬂ
_ SIRIRIRIRIRI[RIRIRIR[R]S]RISE]]
. ololo|o|8|8|8|8|8|8|8|8|8|8|8| 5|5 |8 3|8
Wiring example :
' Channel 0 Channel 1 '
"o 11 12 3 Qo ' 10 I 12 13 Qo !

200 100 202 102 204 104 201 101 112 312 206 106 208 108 210 110 207 107 114 314

107 114 314
_O0—— _ 0-——0—0

+ +

200 100 202 102 204 104 201 101 112 312 206
o) O——0—0—0 O——0 @) -0 ——0 -

2-wire
proximity
sensor

RI

114 3(1){
3-wire
PNP
proximity
sensor L
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3.4-6 Signal availability on the TELEFAST terminal block

The terminal block below represents that of the ABE-7H16R20 sub-base. The signals
are referenced using the TSX CDP 053 / 503 direct connection cable.

= 2 = =3 - =%
58 =855 |2 sa |3 5 5
7] = (] 7] a | = o a | = -
S 3 23|53 o|ps|gsigsles|2T| SzTRTETET|E5 ga
5 358E BlS5ol-clae|zT|SE| T/5TeT|ET|EE|CE Sp
oS o 2ca clgel8Licde|c g cl&cBcllc@c|uc o c
2 S OgE_CE:LCE:'—C_*:CGL)_CECLC\_E'—C‘:C%% X
Sz RE8SE SC S SIECSEE oS|GS S S SESES|SE Sg
<8 > Eee3858955cr8ees 9595+ 8L 828 B8
< 5 g8 o |« o o 28 o v |~ o B |2 |8
—o
oldla|lm|t|w|o |~ | 0| o|o|d ™| < |w
Ol |o|o|o|lo|l0O|OC ||| |||
— | N ™ < | - — — — — | - — — | - — — | - L B I |
| | e~~~ -~
—0—0—0—0—0—0—0—0—0—0—0—0—0—0—0
(l) O|ld N[O | O MV DO |dNM|IT WO
O |||l |O|O|OCO O | | |d|d ||
N | N | N N | N | N N N | N N N | N N | N | N N
2
8888388’5883:‘.9.23&”
OQIOIO|Ol OO OO OO O OO o/ o/ o m|m|om

(1) On the ABE-7H16R20 sub-base, the position of the jumper defines the polarity of all the

2e terminals :
¢ Jumper in position 1 and 2 : 2 terminals have + polarity,
¢ Jumper in position 3 and 4 : 2 terminals have - polarity.

(2) On the ABE-7H16R20 sub-base it is possible to add an optional ABE-7BV20 jumper bar to
create a second sensor common (+ or - selected by the user).
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3.4-7 Correspondence between TELEFAST terminal blocks and HE10 connector

TELEFAST 20-pin HE10 Signal type
screw term. blk.| connector
(Terminal no.) | (Pin no.)
100 1 10 reference point cam
101 2 13 event
102 3 11 emergency stop
103 4 14 external stop channel 0
104 5 12 + limit switch
105 6 5 - limit switch
106 7 10 reference point cam
107 8 13 event
G 108 9 11 emergency stop
109 10 14 external stop channel 1
110 11 12 + limit switch
111 12 15 - limit switch
112 13 Brake output Q 0 channel 0
113 14 nc
114 15 Brake output QO channel 1
115 16 nc (1)
+24VDC 17
-0VDC 18 Sensor / actuator supply
+24VDC 19
-0VvDC 20
1 r All 2ee terminals at + 24 VDC
2 L
3 r All 2ee terminals at - 0 VDC
4 L
200...215 Connection of sensor commons to :
+ 24 VDC if terminals 1 & 2 linked
-0 VDC if terminals 3 & 4 linked
300...315 On the optional ABE-7BV20 jumper bar, terminals may
be used as sensor common, wired to the common
voltage.

note (1) nc = not connected
Signals corresponding to channel 1 are not connected for a CFY 11 module.
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3.4-8 Wiring precautions

To ensure optimum performance, inputs 10 to I5 are fast inputs. If the actuator is a volt-
free contact type, the inputs must be connected using a twisted pair, or a shielded cable
if the sensor is a two or three-wire proximity sensor.

This module is fitted as standard with devices to protect against short-circuits or voltage
inversions. However, the module cannot withstand a fault for any length of time and the
fuses connected in series with the supplies give effective protection. The fuses must
therefore be of the fast blow type with amaximum rating of 1A. The supplies must provide
sufficient power to blow the fuses.

Important note : wiring of solid state outputs QO

The actuator is connected to output QO at its common point at supply OV. If for any
reason (poor contact or accidental disconnection) there is a break in the supply OV of
the output amplifier while the 0V of the actuators remains connected to the supply 0V,
there may be an output current from the amplifier of a few mA which is sufficient to keep
certain low-power actuators energized.

ﬂﬂﬂﬂﬂﬂ

- O

104 205 105 206 106 112 312 208 108 209 109 210 110 114 314

0 e

Connecting using TELEFAST :

This is the most reliable type of connection provided the actuator common is connected
to the jumper bar of the 2¢« common points (jumper in position 1-2). In this case there
can be no break in the module common without breaking the actuator common.
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3.4-9 Connecting using a cable

This type of connection requires very careful attention. Great care must be exercised
during wiring, using for example cable ends at the screw terminals. In certain circum-
stances, it is necessary to double up the connections to ensure permanent contacts.
When the actuator supply is some distance from the modules and near to the actuator
common, the connection between the common and 0V terminal of the module(s) may
be accidentally broken.

TSX CFY 11/21

24V

]

Q0

ov

I

24V

Q0

1
-

[ ]

Actuator
ov RL I:HRL power supply
L___ Critical

A wire B

If there is a break in the supply cable segment between A and B, there is a risk of the
RL actuators remaining energized. If possible, double the 0V supply connections for the
module(s).

With the TSX CDP 301/501 cable :

white-gray
+24VDC o
white-pink
24V
RL oV
TSX CDP 301/501 cable
ovDC
gray-brown
pink-brown
ovDC
connection terminal block
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3.5 Module electrical characteristics

3.5-1 General characteristics

Electrical characteristics Values

Maximum pulse frequency 187.316 KHz

Current drawn on internal 5V typical
CFY 11 510 mA
CFY 21 650 mA

Current drawn by module typical

on sensor / preactuator 24V CFY 11 50 mA

excluding sensor / preactuator current CFY 21 100 mA

Power dissipated in module typical
CFY 11 3.8W
CFY 21 56 W

Isolation resistance > 10 MQ at 500 VDC

Dielectric strength between "translator” 1000V rms 50 / 60 Hz for 1min

1/0 and machine ground or PLC logic

Operating temperature 0to 60°C

Storage temperature -25°C to 70°C

Relative humidity (without condensation) 5% to 95%

Operating altitude <2000 m
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3.5-2 Translator input characteristics (Sub-D connector)

These are current sinking inputs with negative logic.

diagram :
5V
Ue

ov
Characteristics symbol value Unit
Nominal curent le 45 mA
(Ue =0V)
Voltage in ON state Uon 2 \%
Voltage in OFF state Uoff 3.6 \%
Immunity of loss of step input 15t0 30 ps
Immunity of translator fault input 3t0 10 ms

3.5-3 Translator outputs characteristics (Sub-D connector)

These are isolated RS 422 / 485 type. There are two complementary outputs per signal.

Characteristics value units
Differential output voltage

at R load <= 100Q +2 \%
Short-circuit current <150 mA
Permitted common mode voltage <=7 \%
Permitted differential voltage <=12 \%
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3.5-4 Auxiliary input characteristics (HE10 connector)

Equivalent circuit diagram :

24

00000 -——-

%

SE®ma<

@

@

S

v R qu

o
<
e O ———

Characteristics symbol value unit
Nominal voltage Un 24 \Y,
Nominal voltage limits Ul 19to 30 \%
(including ripple) Utemp (1) 34 \%
Nominal current In 7 mA
Input impedance (at Un) Re 3.4 KQ
Voltage for ON state Uon >=11 \%
Current at Uon (11V) lon >6 mA
Voltage for OFF state Uoff <5 \%
Current for OFF state loff <2 mA
Input immunity :

Reference point cam and event ton/ toff (2) <250 ys
Other inputs ton / toff 3t010 ms
IEC 1131 compatibility with sensors type 2

Compatibility with 2 and 3-wire sensors all proximity sensors at 24 VDC
Input type current sink

Logic type positive (sink)
Preactuator voltage check

Supply threshold OK >18 \%
Supply threshold fault <14 \Y,
Supply detection time

Supply OK <30 ms
Supply fault >1 ms

(1) Utemp : maximum permitted voltage for 1 hour in any 24-hour period.
(2) Inputs : reference point cam and event are fast inputs (response time < 250us) in
accordance with the maximum frequency of 187.316 KHz for translator control outputs.
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3.5-5 Brake output QO characteristics

sensor/preact.
supply check n

Electrical characteristics value unit
Nominal voltage 24 \%
Voltage limits 1910 30 \
Temporary voltage 34 (1) \%
Nominal current 500 mA
Maximum voltage drop when ON <1 \%
Leakage current when OFF <0.3 mA
Load impedance 80 < Zon <15000 Q
Maximum current at 30V and 34V 625 mA
Switching time <250 ps
Electro discharge time <L/R s
Maximum switching frequency F<0.6/(LP) Hz

on inductive load

Inductive input compatibility

All inputs with Re less than 15 KQ
and positive logic

IEC 1131 conformity

yes

Protection against overloads and short-circuits

via current limiter and tripping

Short-circuit check on each channel

thermal with signaling : 1 bit per channel

Reactivation :
via program or automatic

1 bit per module

Protection against channel overvoltages

Zener diode (55V) between outputs and +24V

Protection against polarity inversions

via reverse-mounted diode on supply

Permitted power of filament lamp

8 W

Preactuator voltage check OK if supply > 18 (rising) \%
not OK if supply < 14 (falling) \%

Voltage check reaction time NOK--> OK < 30 ms
OK-->NOK >1 ms

(1) : maximum permitted voltage for 1 hour in any 24-hour period.
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4 Appendices

4.1 Appendices

4.1-1 Translators compatible with CFY 11/21

Manufacturer reference
Phytron MSD mini 172-70 POWER PACK

4171
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1 Display

1.1 Introduction

Every module has indicator lights which assist setup, operation, diagnostics and

maintenance of the PLC :

« display the PLC status on the processor module,
« display the status of each module (discrete 1/0, application-specific module, power

supply)

« display the channels for each discrete I/O module and some of the application-specific

modules
* 1/O channel diagnostics.

1.2 Display of PLC status

The 4 indicator lamps RUN, TER, I/O, ERR situated on the processor provide
information, depending on their state (off, flashing or on), on the PLC operating mode :

RUN : PLC Run/Stop
ERR: Processor or application fault
110 : I/O fault (channel or module)
TER: Traffic on the terminal port
State | On Flashing Off
Indicator ‘ ® O
RUN PLC running normally PLC stopped PLC faulty,
(Green) application absent
or not valid.
ERR Blocking fault (1) : Non-blocking fault (1) : No fault
(Red) processor module * application absent,
failed, system invalid or operating
or supply fault incorrectly
* PCMCIA memory card
failed or incompatible,
battery fault.
/0 « /O fault from a station — No fault
(Red) module or I/0
configuration fault.
* PCMCIA communication
card failed or
incompatible.
TER Exchange in progress on — No exchanges in
(Yellow) terminal port (2) progress

(1) For more information on blocking or non-blocking faults, refer to section 3.1
(2) Traffic on the terminal port may give the impression that this indicator is flashing.

Note : during the self-tests, the RUN, ERR, and I/O indicator lamps flash.
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1.3

Display of module status

1.3-1 Discrete I/O modules
* Module status indicator lamps : (RUN, ERR, 1/O)

Three orfour indicator lamps situated on each module provide information, depending
on their state (off, flashing or on), about the module operating mode :

- RUN indicator : signals the module operating status,
- ERR indicator : signals an internal module fault,

- 1/O indicator : signals an external fault,

- indicator + 32 : signals the display of channels 32 to 63 on modules with 64 channels.

» Channel status indicator lamps : (0 to i)
Depending on the type of module, 8, 16 or 32 indicator lamps display and provide
diagnostics on the status of each module channel.

State | On Flashing Off
Indicator ‘ ® O
RUN Normal operation — Module faulty or
powered off

ERR Internal fault : Communication No module fault
module failure fault

110 External fault : Terminal block fault No external fault
overload, short-circuit,
sensor/preactuator
voltage fault

0...i Channel at state 1 Channel faulty due to Channel at state 0

overload or short-circuit

Note : during the self-tests, the RUN, ERR, and I/0 indicator lamps flash.

8-channel modules

16-channel modules

32 or 64-channel modules

-

-

[ 0 ] [ 0 ]
[ 6 ] [ 6 ]

N R R
SN N R E

~

+32

I B TR RS

NMNINNRRER
R IN|F|o|o|o|~|o
wlwn oI =
R|o|o|o|N|o|u|s o

()

(1) pushbutton enabling the display of 32 to 63 channels on modules with 64 channels
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Display 1

1.3-2 Analog and application-specific modules

Like discrete 1/0 modules, analog and application-specific modules (counter, axis
control, etc) have indicator lamps which display the module status and channel status
(on certain modules).

* Module status indicator lamps (RUN, ERR, 1/O)

Three indicator lamps situated on each module give RUN BERR
information, depending on their status (indicator off, chl L0
flashing or on), about the module operating mode :

- RUN indicator : signals the module operating status,
- ERRindicator : signals an internal fault on the module,
- 1/O indicator : signals an external fault,

¢ Channel status indicator lamps (CH.)
Certain application-specific modules have 1, 2 or 4
indicator lamps which display and provide diagnostics
for the status of each module channel.

TSX AEY / TSX ASY analog modules and TSX ISP Y100 weighing modules

State On Flashing Off
Indicator ‘ ® O
RUN Normal operation — Module faulty
or powered off
ERR Internal fault Communication fault on | No module fault
module failure TSX ASY analog output
module and TSX ISP Y100
weighing module
/0 External fault Terminal block fault No external fault
« range overshoot
« sensor link fault
(TSX AEY 414 module)
CH. No channel status indicator lamps




TSX CTY 2A/4A counter modules

fault.

State On ‘ Flashing ® Off O
Indicator
RUN Normal operation — Module faulty
or powered off
ERR Internal fault Communication fault No module fault
module failure
/0 External fault — No external fault
* wiring fault
« encoder supply fault
* measurement overshoot
Application fault (1).
CH. Channel is operational Channel is not operating | Channel is not in service :
correctly due to : No configuration or
*an internal fault, incorrect configuration.
TSX CTY 2A (module absent or
CHO and CH1 failed), ol
TSX CTY 4A: *an external fault,
CHO, CH1, CH2, (application fault),
CH3 e communication

TSX CAY 21/41

axis control modules

e communication
fault.

State | On ‘ Flashing @ Off O
Indicator
RUN Normal operation — Module faulty
or powered off
ERR Internal fault Communication fault No module fault
module failure
/0 External fault — No external fault
* wiring fault,
» encoder/24 V supply
fault,
« absolute encoder fault,
* speed drive fault,
Application fault (1).
CH. Channel is Channel is not operating | Channel is not
operational correctly due to : operational :
TSX CAY 21 : + an internal fault, No configuration or
CHO and CH1 (module absent or incorrect configuration.
TSX CAY 41 failed),
CHO, CH1, CH2, « an external fault,
CH3 (application fault),

(1) configuration, adjustment, OF control problems

1/4




Display 1

TSX CTY 11/21 stepper control module

State | On Flashing Off
Indicator ‘ ® O
RUN Normal operation — Module faulty
or powered off
ERR Internal fault Communication fault No module fault
module failure
/0 External fault — No module fault
« wiring fault
« 24V supply or encoder
fault
« transporter fault,
Application fault (1)
CH. Channel is Channel is not operating |Channel is not
operational correctly due to : operational,
« an internal fault, No configuration or
TSX CFY 11 : (module absent or incorrect configuration.
CHO failed),
TSX CEY 21 : * an external fault,
CHO, CH1 (application fault),

* communication fault.

TSX SCY 21600 communication module

correctly due to :

« an internal fault,
(module absent or
failed),

« an external fault,
(application fault)

e communication
fault,

State | On Flashing Off
Indicator ‘ ® O
RUN Normal operation — Module faulty
or powered off
ERR Internal fault Communication fault No module fault
module failure with the connected
device, configuration
fault
CHO Channel is operational Channel is not operating |Channel is not

operational,

(1) configuration, adjustment, OF control problems




1.3-3 Power supply modules

Each power supply module has a display block

comprising :

 3indicator lamps (OK, BAT, 24V) on TSX PSY 2600/
5500 power supply modules for an AC supply,

¢ 2 indicator lamps (OK, BAT) on TSX PSY 1610/3610/
5520 power supply modules for a DC supply,

State | On Flashing Off
Indicator ‘ ® O
OK Normal operation — Module powered off
or output voltage outside
monitoring range
BAT Battery fault : Normal operation
battery absent, spent, —
incorrectly fitted, not
compatible.
24V Normal operation — 24V sensor voltage

(only on modules

for ~~ supply)

outside monitoring
range.




Section 2
2 Start-up

2.1 Checking discrete I/O connections

e Principle
This check consists of ensuring that :
- data originating from the sensor is taken into account by the corresponding inputs
and the processot,
- commands from the processor are taken into account by the outputs and transmitted
to the corresponding preactuators.

Activated outputs may cause machine movements. As a result, it is
advisable to disconnect the power part before carrying out this check :
* remove the motor control power fuses,

« disconnect the hydraulic and pneumatic power generators

« then power up the PLC equipped with its discrete I/O modules

¢ Checking input connections without a terminal
This checkis carried out by activating each sensor and checking that the corresponding
input indicator lamp changes state. If it does not, check the wiring and that the sensor
is operating normally.

* Checking I/0 connections using a terminal

The use of aterminal enables I/0O connections to be checked more thoroughly. To this
end, an application (1) should first be loaded to the PLC from a programming terminal,
even if it contains only the I/O configuration.

This check can be carried out with the PLC in RUN :

- either from an "ADJUST 117" adjustment terminal

- or from an FTX 417/507 terminal or PC equipped with PL7 Junior software which
gives access to the debug functions (see the PL7 Junior software operating modes
manual : TLX DM PL7J 12E).

Note :

This check can also be carried out with the complete application loaded in the memory. In this

case, inhibit the MAST, FAST and event tasks to prevent the program from being processed, by

setting system bits %S30, %S31, %S38 to 0.

- Checking inputs :
1 - activate each sensor and check that the corresponding input indicator changes
state,
2 - check onthe terminal screen that the corresponding input bit (%l .) also changes
state.

- Checking outputs :
from the terminal, set each corresponding output bit (%Q .) to 1 then to 0 and check
that the corresponding output indicator lamp switches on and off and that the
associated preactuator is activated and deactivated.

(1) no module must be declared in FAST task if the application is empty.
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2.2 PLC and module states on initial power-up

PLC status :

on power-up, the processor executes its self-tests then waits for an

application transfer. The various processor states are indicated on the display block by
the RUN, ERR, I/O, indicator lamps. The following diagram shows the procedure to be
followed on initial start-up, depending on the state of the indicator lamps.

Power up the
PLC

L

PLC
self-tests

—

L4

State of processor
indicator lamps

RUN ERR lfe}

— 0 ©

No application
in the PLC

| Processor fault

v

RUN

L 2

"PLC error "

"PLC not
configured"

L4

Transfer a valid
application to
the PLC

v

"PLC
stopped"”

—0 @ @
O & O

(see PL7-Junior documentation)

RUN  ERR /10

—® O X

L 2

Set the PLC
to RUN

"PLC
running"

(see PL7-Junior documentation)

RUN  ERR lfe}

—@® O X

"PLC software
fault or HALT" status

RUN ERR lfe}

Q@ & X

Key

O lamp off

® lamp flashing

. lamp on

X Indeterminate

| Processor fault

v

RUN ERR /10

"PLC
error”

—0 @ @

212



Start-up 2

Description of the PLC states

PLC self-tests

The PLC processor executes its self-tests internally. The PLC does not control the
process and cannot communicate via its terminal port (or networks). This state is
signalled by all 3 indicator lamps RUN, ERR and I/O flashing.

"PLC error"

The processor is stopped after a hardware failure or system fault. The process is no
longer controlled, communication is impossible and only a cold restart is possible (press
the processor RESET button, move the memory card handle, etc). This state is signalled
when the RUN indicator lamp is off and the ERR and /O indicator lamps are on.

"PLC not configured"

The processor has started but does not contain any valid applications. It does not control
the process but can communicate via its terminal port (or networks). This state is
signalled when the RUN indicator lamp is off and the ERR indicator lamp is flashing.

"PLC software fault or HALT"

The application has changed to "watchdog timer overrun" or performed an unresolved
JUMP, aHALT instruction or a blocking fault has appeared. This state is signalled by the
RUN and ERR indicator lamps flashing.

"PLC stopped"

The PLC has a valid application which is stopped (the application is in an initial state
when first powered up, tasks are stopped at the end of a cycle). The process commands
are in fallback state. This state is signalled by the RUN indicator lamp flashing.

"PLC running"

The application operates normally in order to control the process. An application non-
blocking fault (1/O fault or software fault) may also be present. This state is signalled
when the RUN indicator lamp is on (and the I/O indicator lamp in the event of I/O faults).




Module states : During the module power-up phase, modules can be in one of the

following five states :

Power up the
PLC

v

Module self-tests

State of module
indicator lamps

RUN

|

2

Initial state

Module used

Module disconnected

Module failure

Key

O lamp off

@ lamp flashing

. lamp on

X Indeterminate

ERR

2

O

XO® QO® &5

QO®




Start-up 2

Description of module states

Self-tests

On power-up, or reinitialization of the processor, the module runs its self-tests. This state
is signalled by the RUN, ERR and 1/O indicator lamps flashing.

Output state : safety value (state O for discrete 1/0O).

Initial state :

This is the normal module state, after the self-tests phase, whenitis not being controlled
by the application. This state is sighalled when the RUN indicator lamp is on, the ERR
indicator lamp is off and the I/O indicator lamp is on, flashing or off depending on the
presence or not of an I/O fault.

Output state : safety value (state O for discrete outputs).

Module used

The module is used in the application, and its channels are controlled by control tasks

(MAST, FAST, event). This state is signalled when the RUN indicator lamp is on, the

ERR indicator lamp is off and the 1/O indicator lamp is on, flashing or off, depending on

the presence or not of an 1/O fault.

The state of the outputs depends on the state of the task which controls them :

« state 0 if the controlling task has not been started,

« state 0 or 1 (value given by the application if the controlling task is in RUN),

« state at fallback value (configurable) if the controlling task is stopped in STOP, on a
breakpoint (BKPT), on a HALT instruction or if system bit %S9=1.

Module disconnected

No more communication between the module and the processor (processor error or
powered off, rack disconnected, etc). This state is signalled when the RUN indicator
lamp is on, when the ERR indicator lamp is flashing and the I/O indicator lamp is on,
flashing or off depending on the presence or not of an 1/O fault.

This state is only controlled by the modules controlling the outputs. The other modules
remain in the "module used" state in the event of a communication stop (discrete input
modules for example).

Module failure

The module has an internal fault and has to be replaced. This state is signalled when
the RUN indicator lamp is off, when the ERR indicator lamp is on and the I/O indicator
lamp is in any state.







3 Troubleshooting and fault analysis

3.1 Troubleshooting using the processor status indicator lamps

The status indicator lamps situated on the processor inform the user about the PLC
operating mode and also about any possible faults. Faults detected by the PLC
concern :

« circuits in the PLC and/or its modules : internal faults,

« the process controlled by the PLC or the wiring to the process : external faults,

« the operation of the application executed by the PLC : internal or external faults.

Faults are detected during start-up (self-tests) or during operation (this is the case
for the majority of hardware faults), during exchanges with the modules or upon the
execution of a program instruction.

Certain "serious" faults require a PLC restart, with others, the user uses his discre-
tion to decide on appropriate action, depending on the level of application required.
3 types of faults can be identified : non-blocking, blocking or processor faults.

» Non-blocking faults
This is an anomaly caused by an I/O fault or by the execution of an instruction. It may
be processed by the user program and does not change the PLC status.

- Non-blocking faults linked to the I/O

A non-blocking fault linked to the 1/O is signalled by :

. the 1/O status indicator lamp of the processor being on,

. the 1/O status indicator lamps of the faulty modules being on,

. the fault bits and words associated with the channel:
%Ixy.i.ERR bit = 1 indicates channel in default (implicit exchanges),
%MWxy.i.2 words indicate the type of channel faults (explicit exchanges),

. the fault bits and words associated with the module:
%Ixy.MOD.ERR bit = 1 indicates a module fault (implicit exchanges),
%MWxy.MOD.2 words indicate the type of module fault (explicit exchanges),

. system bits %S10: I/O fault, %S16: 1/0 faultin the task in progress %S40 to %S47:
I/O fault in the rack, address 0 to 7 (see section 3.2).

Note: use of these bits and words with regard to the various applications: discrete I/O, counting,

analog, etc ...is explained in PL7-Junior TLX DS PL7 12E documentation.

Status indicator lamps | System Faults
RUN | ERR | I/O bits

X X ‘ %S10 1/O faults: channel supply fault,
channel tripped, module not conforming to configuration,
out of order, module supply fault
%S16 1/O fault in a task
%S40 Rack 1/0 fault
to (%S40: rack 0,.... %S47: rack 7)
%S47

Key @@ Indicatorlampon < Indeterminate state
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- Non-blocking faults linked to program execution
A non-blocking fault linked to the program execution is signalled by setting to 1 any
of the system bits %S15, %S18 and %S20.
Testing and setting these system bits to 0 is the responsibility of the user.

Status indicator lamps | System Faults
RUN | ERR | I/O bits
‘ X X %S15=1 Character string manipulation error.
%S18=1 Capacity overflow, error on floating point or
division by 0
%S20=1 Index overflow

Note : The program diagnostics function, which can be accessed via PL7 Junior software enables
certain non-blocking faults linked to the execution of the program to be rendered blocking (see
PL7 Junior manual TLX DM PL7J 12E part E - section 3.3). The type of faultis indicated in system
word %SW 125.

» Blocking faults
These faults, caused by the application program, prevent the program from continuing
to operate, but do not cause a system fault. When such a fault appears, the application
stopsimmediately and changestothe HALT state (all tasks are stopped on the current
instruction).
There are 2 ways of restarting the application :
- via the INIT command using PL7 Junior software,
- via the processor RESET pushbutton.
The application is then at its initial state : the data has its initial values, tasks are
stopped at the end of the scan, the input image bits are updated and the outputs are
set to fallback position ; the RUN command enables the application to be restarted.

A non-blocking fault is indicated by status indicator lamps (ERR and RUN) flashing
and, depending on the type of fault, by the setting to 1 of one or both system bits %S11
and %S26. The type of fault is indicated in system word %SW 125.

Status indicator lamps| System Faults
RUN ERR 110 bits

%S11 =1 | Watchdog (overrun)

® ® X %S26 =1 | Overrun of grafcet activity table
Unresolved Grafcet step

Execution of HALT instruction

Execution of unresolved JUMP

Key:‘ Indicator lamp on ® Indicator lamp flashing < Indeterminate state
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Troubleshooting and fault analysis 3

Diagnostic tools under PL7 Junior

The program diagnostics tool for PL7 Junior software shows "in plain language" the
cause and origin of the change to a PLC blocking fault : watchdog overrun, character
string fault, (see PL7 Junior manual TLX DM PL7 12E - part E - section 3.3).

The type of fault is indicated in system word %SW 125.

Fault type Meaning System System word
bits %SW125
Blocking Watchdog overrun %S11=1 |HDEBO'
Grafcet activity table overrun %S26 =1 |HDEFT'
Unresolved Grafcet step %S26 =1 |H'DEFE'
Execution of HALT instruction H'2258'
Execution of unresolved JUMP H'DEF8'
Non-blocking, |Manipulation error on a character string %S15=1 |HDEF1'
rendered
blocking Division by 0 %S18 =1 |H'DEFO'
during program | Capacity overflow %S18 =1 |H'DEF2'
diagnostics Operation on floating point error %S18=1 |H'DES87'
Index overflow %S20=1 |HDEF3'

« Processor faults

These serious faults (hardware or software) mean that correct operation of the system
is no longer assured. They cause a PLC to stop in ERROR which requires a cold
restart. To prevent a PLC fault occurring again, the next cold start will be forced to
STOP mode.

Status indicator lamps | System word Faults
RUN| ERR 110 %SW124
X ‘ ' H'80" System watchdog fault or wiring fault on BusX
H'81' Wiring fault on BusX

System code fault, interruption not expected,
System task stack overflow
PL7 Junior task stack overflow

Key : ‘ Indicator lamp on < Indeterminate state

Processor fault diagnostics :

When the PLC has stopped due to a fault, it can no longer communicate with a
diagnostic device. Data relating to faults can only be accessed after a cold start (see
system word %SW124). In general this data cannot used by the operator. Only H'80'
and H'81' data can be used to diagnose a wiring fault on BusX.
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3.2

Reminder of system bits and system words

System bits %Si and system words %SWi provide information about the PLC status and
can be used to control its operation. Some of these objects are managed entirely by the
system, others are the user's responsibility. For more information on system bits and
words refer to the PL7 Junior documentation (TLX DR PL7 12 E - section 3 of part B).

3.2-1 System bits

Bits Function Description
%S0 Cold Normally at state 0, this bitis setto 1 :
start « on power return with loss of data,
« by the user program,
« by the terminal,
« on changing the PCMCIA memory card
« by pressing the processor RESET button,
« by manipulating the memory slot cover or the
handle of the PCMCIA memory card.
This bit is reset to 0 by the system after a normal program
execution scan.
%S1 Warm Normally at state 0, this bitis setto 1 :
restart * on power return with data save,
« by the user program,
« by the terminal.
This bit is reset to 0 by the system at the end of the first
complete scan and before the outputs are updated.
%S4 to Time %S4 changes state every 5 ms (Time base = 10 ms),
%S7 bases %S5 changes state every 50 ms (TB = 100 ms),
%S6 changes state every 500 ms (TB = 1s),
%S7 changes state every 30 s (TB = 1 min).
These bits are not synchronized with the PLC scan.
%S9 Change of Normally at state 0, this bit can be set to 1 via the program
outputs to or via the terminal.
fallback state %S9 = 1 : change to fallback state (0 or 1) depending on the
choice made in configuration of all discrete and analog outputs,
%S9 = 0 : normal output update.
%S10 1/0 fault Normally at state 1, this bit is set to 0 by the system at the time
of an I/O fault on one of the station racks.
This bit is reset to 1 by the system when the fault disappears.
%S11 Watchdog Normally at state 0, this bit is set to 1 by the system as soon as
overflow the program execution time becomes greater than the maximum

execution time (watchdog) declared at configuration. Such a fault
causes the PLC to change to HALT (software fault).
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Troubleshooting and fault analysis 3

System bits (continued)

Bits Function Description

%S13 First Normally at state 0, this bit is set to 1 by the system during
scan the first scan after setting the PLC to

RUN.In the case of a cold restart, %S13 can only change to 1
after the RESET button on the processor has been pressed or
after manipulation of the PCMCIA memory card handle or slot
cover.

%S15 Character Normally at state 0, this bit is set to 1 by the system when the
string size of the destination zone for the transfer of a character string
fault is insufficient.

This bit must be reset to 0 by the user.

%S16 1/0 task Normally at state 1, this bit is set to O by the system during a
fault fault on an I/O module configured in the task.

This bit must be reset to 1 by the user. Each task controls its own
bit %S16.

%S17 Exit bit on Normally at state 0, this bit is set to 1 by the system :

a shift « during a shift operation, contains the state of the last bit,
operation « when an overrun occurs with unsigned arithmetic.

or arithmetic This bit is reset to 0 by the user.

report

%S18 Arithmetic Normally at state 0, this bit is set to 1 by the system in the event
overflow or of a capacity overflow during operation on a word :
error « result greater than +32767 or less than -32768 (single word),

« result greater than +2147483647 or less than -2147483648
(double word),

« overflow or error during operation on a floating point. The
type of fault is given by the system word %SW17,

« division by 0,

« square root of a negative number,

« forcing a DRUM to a non-existent step,

« stacking a full register or unstacking an empty register.

This bit must be reset to 0 by the user.

%S19 Task Normally at state 0, this bit is set to 1 by the system in the
period event of an overrun of the time defined for the task during
overrun configuration or programmed in %SWO0 /%SW1.

(periodical This bit is reset to 0 by the user. Each periodic task
scan) (MAST, FAST) controls its own bit %S19.

Note : while the cause of the task time overrun persists,

the task operates cyclically.

%S20 Index Normally at state 0, this bit is set to 1 by the system when the
overrun address of the indexed object becomes less than 0 or exceeds

the number of objects declared during configuration.
This bit is reset to 0 by the user.
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System bits (continued)

Bits

Function

Description

%S21

Grafcet
initialization

Normally at state 0, this bit is set to state 1 by :

e acold restart (%S0 =1)

« the user program exclusively in preprocessing,

* the terminal

At state 1, it causes the Grafcet to be initialized. The active
steps are deactivated and the initial steps are activated.

It is reset to state 0 by the system at the end of
preprocessing.

%S21

Grafcet
initialization

Normally at state 0, this bit is set to state 1 by :

e acold restart (%S0 =1)

« the user program exclusively in preprocessing,

* the terminal

At state 1, it causes the Grafcet to be initialized. The active
steps are deactivated and the initial steps are activated.

It is reset to state 0 by the system at the end of
preprocessing.

%S22

Grafcet reset to
zero

Normally at state 0, this bit is managed by the user and can
only be set to state 1 via the program during preprocessing.
At state 1, all active steps are deactivated.

It is reset to 0 by the system at the end of preprocessing.

%S23

Grafcet freeze

Normally at state 0, this bit is managed by the user and can
only be set to state 1 via the program during preprocessing.
Maintained at state 1 by the application program, it

enables the Grafcet to remain in a given state (without chang-
ing). It must be reset to 0 only by program during
preprocessing so that the Grafcet can change from

the freeze situation.

%S26

Table overflow
(transition steps)

Normally at state 0, this bit is set to state 1 when the number of
possible steps or transitions has been exceeded.

An overflow causes the PLC to change to STOP. Starting
execution (RUN) via the terminal must be preceded by an
initialization (setting %S21 to 1) by the same terminal. It is thus
reset to 0 on initialization of the terminal.

System words %SW20 and %SW?21 contain the number

of positions occupied in the Grafcet activity tables (%6SW20
step positions, %SW?21 transition positions). In the event of an
overflow, the words %SW20 and %SW21 contain the

number of positions corresponding to the scan before the
overflow.

%S30

Activation/
deactivation of
master task

Normally at state 1, this bit is managed by the user :
%S30 = 1, activation of master task,
%S30 = 0, deactivation of master task.

%S31

Activation/
deactivation of
fast task

Normally at state 1, this bit is managed by the user :
%S31 = 1, activation of the fast task,

%S31 = 0, deactivation of the fast task.

This bit is inactive if the fast task is not programmed.
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Troubleshooting and fault analysis 3

System bits (continued)

Bits Function Description
%S38 Activation/ Normally at state 1, this bit is managed by the user :
deactivation %S38 = 1, activation of event-triggered processing,
of events %S38 = 0, deactivation of event-triggered processing.
This bit is inactive if no event is programmed as an event task.
%S39 Loss of This bit is set to 1 by the system to advise the application that
events one or more events have been lost following stack overflow.
This bit should be reset to 0 by the application.
%S40 to 110 Normally at state 1, each of these bits is set to state 0 on an
%S47 faults 1/0 fault of the corresponding rack :
(racks) %S40 for rack 0, %S41 for rack 1, ........ , %S47 for rack 7.

Setting one of these bits to 0 causes :

» the %S10 general bit to be set to 0,

« the I/O indicator lamp of the corresponding rack and
processor to light up,

« status module bit %Ixy.ERR to be set to 1.

They are reset to 1 when the fault disappears.

These various bits are used by the program to draw up the fault

processing structure.

%S50 Updating Normally at state 0, this bit is managed by the user :
of date and %S50 = 0, access to date/time by reading words
time %SW50 to %SW53,
by %SW50 %S50 = 1, updating of date/time by writing words
to %SW53 %SW50 to %SW53.
%S51 Loss of This bit managed by the system indicates at state 1 either
time on the the absence of real-time clock, or that the system words

real-time clock  relating to the real-time clock have no significance; in this case
the real-time clock must be reset. This automatically resets the

bit to 0.
%S59 Updating Normally at state 0, this bit is managed by the user :
date / time %S59 = 0, the system does not manage word %SW59,
by %SW59 %S59 = 1, the system manages word %SW59,
%S67 PMCIA This bit, managed by the system, is used to check the backup

memory card battery for the PMCIA memory card (RAM type) :
battery status %S67 = 0, battery present and operative,
%S67 = 1, battery missing or inoperative.

%S68 Internal RAM This bit, managed by the system, is used to check the backup
backup battery for the data and the program in the RAM memory :
battery status %S68 = 0, battery present and operative,

%S68 = 1, battery missing or inoperative.

%S80 Reset Normally at state 0, this bit is set to 1 by the user to reset the
message message counters %SW80 to %SW86.
counters
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System bits (continued)

Bits Function Description

%S90 Updating Normally at state 0, this bit is set to 1 by the system on receipt
the common of common words from another station.
words This bit is reset to 0 by the user.

%S100 Protocol This bit, managed by the system, takes the value 0 or 1 depending
on terminal on the type of device connected to the terminal port :
port %S100 = 0, UNI-TELWAY master protocol,

%S100 = 1, UNI-TELWAY slave or ASCII (character mode)
protocol.
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Troubleshooting and fault analysis 3

3.2-2 System words

Words Function Description
%SWO0 Master Used to modify the master task time, defined during configuration,
task via the program or the terminal.
scan Time is expressed in ms (1 to 255 ms).
time During cyclic operation %SWO = 0.
%SW1 Fast task Used to modify the fast task time, defined during configuration,
scan via the program or the terminal.
time Time is expressed in ms (1 to 255 ms).
This system word is not significant if the fast task is not
programmed.
%SW8 Control Used to inhibit reading the inputs for each
of reading task  task :
inputs %SW8:X0 = 1 inhibit in the master task
%SW8:X1 = 1 inhibit in fast task
%SW9 Control Used to inhibit updating the outputs of each
of updating task :
task %SW9:X0 = 1 inhibit in the master task
output %SW9:X1 = 1 inhibit in fast task H
%SW10 Detection of This word indicates a change to RUN after a cold start
a cold restart, Bit %SW10:XO0 is associated with the MAST task,
at the end of Bit %SW10:X1 is associated with the FAST task (if it is
the first scan programmed).
of a task The value 0 of the current task bit means that it is executing
its first scan after a cold start. Each bit is set to 1 after the
associated task has been executed.
%SW11 Watchdog Contains the duration of the watchdog defined during configuration
duration It is expressed in ms (10 to 500 ms).
%SW12 Terminal port UNI-TELWAY address of the terminal port defined during
UNI-TELWAY configuration and loaded in this word on a cold start.
address This word is updated by the system.
%SW13 Main Indicates for the main network :
station « the station number (low order byte) : 0 to 127,
address « the network number (high order byte) : 0 to 63.
%SW17 Fault status Indicates the type of fault on a floating point operation:
of operations %SW17:X0 = 1 invalid operation
on floating %SW17:X1 = 1 non-standard operand
points %SW17:X2 = 1 division by 0 / the result is + c
%SW17:X3 = 1 overflow / the result is £ c
%SW17:X4 = 1 underflow / the result is 0
%SW17:X5 to X15: unused, always at 0
%SD18 Absolute This double word is used to calculate the duration.
(%SW18 + time It is incremented by the system every 1/10th of a second
%SW19) counter (even when the PLC is in STOP).

%SW18 represents the least significant bits and %SW19
represents the most significant bits of word %SD18.
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System words (continued)

Words Function Description
%SW20 Grafcet This word contains the number of active steps to be
activity activated and deactivated for the current scan.
level
%SwW21 Validity table This word contains the number of enabled transitions and
for Grafcet transitions to be enabled and disabled for the current scan.
transitions
%SW30 Master task Shows, for the master task, the execution time of the last PLC
execution scan (in ms)
time
%SW31 Max execution Shows, for the master task, the longest execution time of the PLC
time for master  scan since the last cold start (in ms).
task
%SW32 Min execution Shows, for the master task, the shortest execution time of the
time for master ~ PLC scan since the last cold start (in ms)
task
%SW33 Fast task Shows, for the fast task, the execution time of the last PLC scan
execution (in ms)
time
%SW34 Max execution ~ Shows, for the fast task, the longest execution time of the PLC
time of scan since the last cold start (in ms).
fast task
%SW35 Min execution Shows, for the fast task, the shortest execution time of the PLC
time of scan since the last cold start (in ms).
fast task
%SW48 Number of Indicates the number of events processed since the last
events cold start.
%SW49 Real-time Contains, in BCD, the current date / time value :
to clock function %SWA49 : day of the week, 1 to 7 (00DD)
%SW53 1 = Monday, ..., 7 = Sunday)
%SWH50 : Seconds, 0 to 59 (SS00),
%SWH51 : Hours, 0 to 23 / Minutes, 0 to 59 (HHMM),
%SW52 : Month, 1to 12 / day of month, 1 to 31 (MMDD),
%SW53 : Century, 0to 99/ Year, 0 to 99 (CCYY).
These words are managed by the system when %S50 = 0.
They can be accessed by the user in write mode when %S50 = 1.
%SW54 Real-time Contains, in BCD, the date / hour of the last power supply fault
to clock function or PLC stop :
%SW58 %SW54 : Seconds, 0 to 59 (00SS)

%SW55 : Hours, 0 to 23 / Minutes, 0 to 59 (HHMM),
%SW56 : Month, 1 to 12 / day of month, 1 to 31 (MMDD),
%SWH57 : Century, 0to 99/ Year, 0to 99 (CCYY).
%SWH58 : day of the week on MSB,

1to 7 (DDO0) 1 = Monday, ..., 7 = Sunday)
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Troubleshooting and fault analysis 3

System words (continued)

Function

Code of Contains the code of the cause of the last stop on the low order
last byte (00CC) :
stop %SW58 = 1, change from RUN to STOP by the terminal,

%SW58 = 2, stop on software fault (task overflow),

%SW58 = 4, power fault or power supply RESET

button pressed,
%SW58 = 5, stop on hardware fault,
%SW58 = 6, stop on HALT instruction.

Words
%SW58

Description

%SW59 Adjustment of
current

date/time

Contains 2 series of 8 bits for adjusting the current date/time.
The adjustment is made on the rising edge of a bit.
The adjustment word is validated by %S59.

Incrementation
bit %SW59:X0
bit %SW59:X1
bit %SW59:X2
bit %SW59:X3
bit %SW59:X4
bit %SW59:X5
bit %SW59:X6
bit %SW59:X7

Decrementation
bit %SW59:X8

bit %SW59:X9

bit %SW59:X10
bit %SW59:X11
bit %SW59:X12
bit %SW59:X13
bit %SW59:X14
bit %SW59:X15

Parameter

day of the week
seconds
minutes

hours

day of month
month

year

century

%SW80 Message
to counters
%SW86

%SW80 : number of messages transmitted by the system to the
terminal port.

%SW8L1 : number of messages received by the system from the
terminal port.

%SW82 : number of messages transmitted by the system to the
PCMCIA communication card.

%SW83 : number of messages received by the system from the
PCMCIA communication card.

%SW84 : number of telegrams transmitted by the system.
%SW85 : number of telegrams received by the system.
%SW86 : number of telegrams refused by the system.

Number of
forced bits

%SW108 Indicates the number of forced bits in the application.
Normally set to 0, it is updated by the system when forcing

and unforcing bits in the application memory.

%SW109 Forced analog
channel

counter

Counts the number of analog channels forced to 0.
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System words (continued)

Words Function Description

%SW124 Type of Contains the last type of processor fault encountered.
processor At values H'80" and H'81', it is used to diagnose a wiring fault
fault on BusX.

Read after PLC cold restart.

%SW125 Type of Contains the last type of blocking fault encountered (see
blocking section 3.1).
fault

%SW126 Address of Contains the address of the instruction which generated the

and the blocking blocking fault (information for internal use).

%SW127 fault instruction  %SW126 contains the offset of this address

%SW127 contains the base of this address
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1 Standards / service conditions

1.1 Standards

TSX Premium PLCs have been developed to conform to the main national and
international standards regarding electronic industrial control system products :
» Specific PLC requirements : operational characteristics, immunity, ruggedness,
safety, etc.
EN61131-2 (IEC1131-2), CSA 22.2, UL 508

« Merchant navy requirements of principal European bodies :
BV, DNV, GL, LROS, RINA, etc.

» Compliance with European Directives (low voltage, Electromagnetic Compatibility),
CE Marking.

« Electrical and self-extinguishing qualities of insulating materials :
UL 746C, UL 94, etc.

1.2 Service conditions and requirements linked to the environment

1.2-1 Normal service conditions
« Operating temperature/Humidity/Altitude

Ambient operating temperature 0°C to +60°C (IEC 1131-2 = +5°C to +55°C)
Relative humidity 30% to 95% (without condensation)
Altitude 0 to 2000 meters

e Supply voltages

Voltage nominal 24VDC 48VDC 100...240VAC  100-120/200-240VAC

limit 19..30vDC 19..60VDC 90...264VAC 90..140/190..264VAC
)

Frequency nominal - - 50/60 Hz 50/60 Hz
limit - - 47/63 Hz 47/63 Hz

Micro-breaks duration <1ms <1lms < 1/2 period < 1/2 period
repetition = 1s >1s >1s >1s

Total harmonic distortion - - 10% 10%

Residual ripple 5% 5% - -

included

(1) Possible up to 34 VDC, limited to 1 hour per day.
With TSXPSY 1610 and TSX PSY 3610 power supplies, and if relay output modules are used,
this range is reduced to 21.6V...26.4V
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* Mechanical withstand
- Immunity to vibrations :
Complies with IEC 68-2-6, Fc test.

- Immunity to shocks:
Conforming to standard IEC 68-2-27, Ea test.

« Electrostatic discharge withstand
- Immunity to electrostatic discharges :
Conforming to standard IEC 1000-4-2, level 3 (1)

¢ HF interference withstand

- Immunity to electromagnetic radiation :
Conforming to standard IEC 1000-4-3, level 3 (1)

- Immunity to bursts of rapid transients :
Conforming to standard IEC 1000-4-4, level 3 (1)

- Immunity to shock waves :
Conforming to standard IEC 1000-4-5 (1)

- Immunity to damped oscillatory waves :
Conforming to standard IEC 1000-4-12 (1)

(1) minimum level in the test conditions laid down in the standards

¢ LF interference withstand
Conforming to standard IEC 1131-2.

¢ TSX Premium PLC protective treatment

TSX Premium PLCs meet the "TC" treatment (1) requirements.

For installing in an industrial production workshop or in an atmosphere corresponding
to "TH" treatment (2), TSX Premium PLCs must be installed in at least IP54 protection
enclosures as defined by the IEC 664 and NF C 20 040 standards.

TSX Premium PLCs offer their own protection index IP20 (3). They can therefore be
installed without enclosures in reserved access premises which do not exceed
pollution level 2 (control room with neither machines nor dust-producing activity).

(1) "TC" treatment : all-atmosphere treatment.

(2) "TH" treatment : treatment for warm or humid atmospheres.

(3) When a position is not occupied by a module, a TSX RKA 02 protective cover must be placed
over the position.

1.2-2 Transport and storage requirements
Conforming to the IEC 1131-2 requirements

Storage temperature -25°C to +70°C

Relative humidity 5% to 95% (without condensation)
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1 Presentation

1.1 General

The TBX SUP 10 and TSX SUP 1..1 process power supply blocks and modules supply

— 24V to the peripherals of an application controlled by PLCs (TSX 37-e., TSX 57,

etc). These peripherals include sensors, preactuators, encoders, operator terminals,

loop controllers, indicator lamps, pushbuttons, pneumatic cylinders, etc.

The — 24V supply can be provided by a 100/240 V, 50/60 Hz AC supply or a DC supply

for certain types of power supply.

A wide range of process power supplies are available providing the user with the best

possible solution for his requirements :

* Power supply blocks : 24 VDC / 1A, 10A, can be integrated into the cabinet or
enclosure with mounting on a Telequick pre-slotted plate AM1-PA or AM1-DE200/
DP200 ralil

« Power supply modules : 24 VDC / 1A, 2A, 5A, to TSX Premium PLC mechanical
standard, can be integrated :

- on TSX RKY .. racks,
- into cabinet or enclosure, with mounting on Telequick pre-slotted plate AM1-PA or
AM1-DE200/DP200 rail.

‘ Power supply blocks ‘

Supply voltage 100..240VAC or 125VDC Supply voltage 100...120/200...240VDC

\ 24VDC / 1A | 24VDC / 10A

\ Power supply modules to TSX Premium PLC mechanical standard

Supply voltage 100...240 VAC or Supply voltage 100...120
125 VDC or 200...240 VAC

24VDC | 1A \ \ 24VDC | 2A || 24VDC | 5A
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1.2 Catalog

* Power supply blocks

Type of supply Blocks

Input characteristics

Nominal voltage 100..240 VAC or 125 VDC 100...120 VAC or 200...240 VAC
Limit values 90...264 VAC or 88...56 VDC 85...132 VAC or 170...264 VAC
Frequency limit 47...63 Hz
Nominal input current 0.4A 3.5A
Output characteristics
Useful power 24 W 240 W
— output voltage 24 VDC
Nominal current 1A 10A
Auxiliary functions
VLSV (1) No Yes
Paralleling (2) No Yes with power optimization (3)
Redundancy No

References TSX SUP 10 TSX SUP 1101

(1) Construction characteristics conforming to standards IEC 950, IEC 1131-2, ensuring the safety
of the user at the 24 V output, in terms of isolation between primary and secondary, maximum
overvoltage on the output wiring and protection via the grounding circuit.

(2) Option of paralleling 2 power supply outputs of the same type, to provide an output current
greater than the maximum authorized by a single supply.

(3) For 2 modules providing a total current of 100 %, each module supplies 50 % of the total. This
improves the lifetime of the products.
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Presentation 1

e Power supply modules to TSX Premium PLC standard

Type of supply Modules

Input characteristics

Nominal voltage 100...240 VAC 100...120 VAC or 200...240 VAC
or 125 VDC
Value limits 85...264 VAC 85...132 VAC or 170..264 VAC
or 105...150 VDC
Frequency limit 47...63 Hz or 360...440 Hz
Nominal input current 0.4A 0.8A 2A
Output characteristics
Useful power 26 W 53 W 120 W
— output voltage 24 VDC
Nominal current 1.1A 22A 5A
Auxiliary functions
VLSV (1) Yes
Paralleling (2) Yes, with power optimization (3)
Redundancy (4) Yes No

References TSX SUP 1011 TSX SUP 1021 TSX SUP 1051

(1) Construction characteristics conforming to standards IEC 950, IEC 1131-2, ensuring the safety
of the user at the 24 V output, in terms of isolation between primary and secondary, maximum
overvoltage on the output wiring and protection via the grounding circuit.

Option of paralleling 2 power supply outputs of the same type, to provide an output current
greater than the maximum authorized by a single supply.

@

~

(3) For 2 modules providing a total current of 100 %, each module supplies 50 % of the total. This

improves the lifetime of the products.

~

(4

=

Option of paralleling 2 power supply outputs of the same type, to provide an output current less
than the maximum authorized by a single supply but ensuring availability of the output voltage
even if one of the two modules becomes faulty.

1/3



1.3 Physical description

1.3-1 TBX SUP 10 power supply block

1 Lamp indicating module power-up.

2 Screwterminal block for wiring the power
supply voltages.

3ldentification label for the wiring terminals.

4 Module mounting lugs.

A WON P

1.3-2 TSX SUP 1101 power supply block

(.

IR

GO CES

r
|
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Presentation 1

1 Display block comprising an ON indicator lamp (orange) : lit if the supply is powered
up

2 Display block comprising a 24V indicator lamp (green) : litif the 24 VDC output voltage
is present and correct

3 Cover to protect the terminal blocks

4 Screw terminal block for connection to the AC supply

5 Screw terminal block for connection to the 24 VDC output
6 Slots for cable clamp

7 Four fixing holes for M6 screws.

1.3-3 TSX SUP 1011/ 1021/ 1051 supply modules
« TSX SUP 1011 module

1 Support plate for mounting the supply
module directly on an AM1-DE200/
DP200 rail or an AM1-PA Telequick
pre-slotted plate.

2 display block comprising:
- A 24V indicator lamp (green) : lit if the
internal and output voltages are estab-
lished and correct.

- AnLSHindicator lamp (orange) "power
optimization mode" : lit if the supply is
operating in parallel mode with power
optimization.

3 Cover to protect the terminal block

4 Screw terminal block for connection to
the :
- AC or DC supply,
- 24VDC output.

5 Slots for cable clamp. 6

6 "NOR/LSH" switch on the rear of the module to control the power optimization device.
* NOR position : normal operation without power optimization (default position),
» LSH position : operation with power optimization.
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* TSX SUP 1021 /1051 modules

1 Support plate for mounting the supply
module directly on an AM1-DE200/
DP200 rail or an AM1-PA Telequick
pre-slotted plate.

2 Display block comprising :

- A 24V indicator lamp (green) : lit if the
internal and outputvoltages are correct.

- AnLSH indicatorlamp (orange) "power
optimization mode" : lit if the supply is
operating in parallel mode with power
optimization. Indicator lamp present
only on the TSX SUP 1021 module.

3 Cover to protect the terminal block.

4 Screw terminal block for connection to
the :
- AC or DC supply,
- 24VDC output.

5 Slots for cable clamp.

6 100/220 V voltage switch. When the
module is supplied, the switch is set at
220.

7 "NOR/LSH" switch on the rear of the module to control the power optimization device.
This switch is only present on the TSX SUP 1021 module
* NOR position : normal operation without power optimization (default position),
* LSH position : operation with power optimization.
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Presentation 1

e Support plate
Each TSX SUP 10.1 power supply module comes with a support plate for fixing the
power supply : either on an AM1-DE200 or AM1-DP200 rail, or an AM1-PA Telequick
pre-slotted plate.
Each support plate can receive : either a TSX SUP 1021 or TSX SUP 1051 module,
or one or two TSX SUP 1011 modules.

1
1 Three @ 5.5 holes for mounting the
support plate on a panel or AM1-PA pre- 5 4
slotted plate at 140 mm centers. [
2 Four@6.5holes for mounting the support 3 9 @ 2
plate on a panel or AM1-PA pre-slotted M
plate at 88.9 mm centers. =
3 Two M4 holes for fixing one or more TSX =
SUP 1011/1021/1051 power supply ] 3
modules. -1
4 Slots for anchoring pins located at the
bottom and rear of the module. 2 @ 2
/ |
[ C
] ]

Notes :

« Each of these power supply modules can also be mounted on a TSX RKY « rack replacing
another module, with the exception of position PS, which must be used by a TSX PSY «. power
supply module supplying rack modules. J

« Plate support modules must be dismantled when performing the following operations :
- setting the "NOR/LSH" switch to LSH,

- mounting the plate on a panel or a pre-slotted AM1-PA plate,
- mounting the module on a TSX RKY e rack.
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1.4  Auxiliary functions

1.4-1 Parallel operation "with power optimization" mode
e On TSX SUP 1011 /1021 modules

In this mode, two or more modules with the same reference are placed in parallel. The
resulting voltage depends on the current drawn by the power supplies and the initial
precision of the no-load voltage of each power supply module. The precision of load
sharing results from the dispersion of the no-load voltage of each power supply and
the dispersion of the load control device. It is approximately 25%.

In this mode, the output voltage is in the range 24 V + 5%.
Example : Paralleling two power supplies to provide 1.6A.

V10 = no-load voltage supply 1 Toasom

V20

V1o
. . —
Vpo= voltage resulting from paralleling Vpo

supply 1 will provide 0.9A

V20 = no-load voltage supply 2

124 -5%

supply 2 will provide 0.7A s

0 0.5 0.7 0.91A

Parallel operation "with power optimization" is active when the NOR/LSH switch at the
rear of the module is in the LSH position. The orange LED on the front of the module
is lit when the mode is operational.

Current can be provided from 2 power supplies in parallel :

- 2.2 A with two TSX SUP 1011 power supplies,
- 4.4 A with two TSX SUP 1021 power supplies,

To use this mode, make the connections specified on sections 2.3

¢ On TSX SUP 1051 module and TSX SUP 1101 block

In this mode, two or more (modules or blocks) with the same reference can be placed
in parallel. These power supply modules or blocks do notincorporate a diode in series
with the output and therefore cannot be used in redundant configuration.

Unlike TSX SUP 1011/1021 modules, there is no mode switching. Connecting LSH
terminals together from modules or blocks to be placed in parallel will cause automatic
adjustment of the output current for each power supply as a function of the total current
to be provided.

The connections specified in the sections below are required to operate this mode :
- 2.3, for the TSX SUP 1051 power supply module,
- 2.4, for the TSX SUP 1101 power supply block.
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Presentation 1

1.4-2 Redundancy / safety

The TSX SUP 1011 and TSX SUP 1021 power supplies incorporate a diode in series
with the output (24V //) for paralleling. The point upstream from the diode (+24V),
accessible atthe terminal block, can be connected to a PLC inputto provide anindication
of the correct operation of the 2 power supplies.

Example : supply 1A with redundancy from the 2 TSX SUP 1011 power supplies.

Discreteinputs 1 and 2 ofthe PLCindicate || sup | 1A
the failure of one or other of the power 1011 24 V//q>
supblies. % \ DISCRETE
pp +24 VO—V‘ INPUT 1
I [] Fuse
-0V
|
|
,,,,,,,,,,,,,,,, :
SUP 1
1011 24 V//C?'i
|
j + 24V O— > DISCRETE
| INPUT 2
-0V
7777777777777777 } Load \)

For power supplies operating in parallel, it is recommended to use the "power
optimization mode" to ensure optimum lifetime of the 2 modules. Otherwise, the power N
supply with the higher output voltage will try to supply the maximum current with the other
having practically no-load. The lifetime of the first supply will decrease more rapidly than
that of the second supply.
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2 Installation / Connections

2.1 TBX SUP 10 power supply block

» Dimensions / mounting

)
©
:% % E B E@
=ERIEL N
% 1] ” N — ‘
00000 © |!
74 100 !
113

The TBX SUP 10 power supply block should be mounted vertically to ensure optimal air
flow within the block.

It can be panel-mounted, on an AM1-PA Telequick pre-slotted plate or AM1-DE200 /
DP200 rail.

¢« Connections

rAC/DCH r24VDCH

000 00

Fu (1)
~ 100/240 V - +
or —24VI1A
=125V

Note

Primary : if the module is supplied with 100/240 V ~, the phase and the neutral
must be respected when wiring. Conversely, ifthe module is supplied with 125 V —,
it is not necessary to respect the polarities.

Secondary : the - 24V terminal (voltage of 0 V) must be connected to the ground
at the output of the power supply module.

& For safety of personnel, connect the ground terminal of the module to the
protective ground with a green/yellow wire.

(1) External protection fuse on phase : 1A delayed 250 V for a single supply.
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/nstallation / Connections 2

2.2 TSX SUP 1101 power supply block

« Dimensions / mounting
The TSX SUP 1101 supply block can be mounted on an AML1 - PA plate or on a panel
e Mounting on a panel : drilling plan (dimensions in millimeters)

4 fixing holes (1) @
™
o|
8 5
™
o
™
8.75 207.3 8.75
224.8

(1) The diameter of the fixing holes must be large enough to take M6 screws.

« Mounting on an AM1-PA pre-slotted plate (dimensions in millimeters)
Fix the power supply block using four M6x25 screws + washers and AF1-EA6 clip nuts

AF1-EA6
[ [ ][ ][ ][ ][ ][ ][ ][
= = = = = = = = \r: o
— — <
— ] — —
= — BB
=T = o ©
i = = — &3 E)
=i 5
] = _ =k
i 1L 1 1 1 10 10 10 10 10 1L
16 8.75 207.3 8.75
135 224.8
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¢ Connections
Normal connection

input terminal block

output terminal block

Connection to a
~~ 200..240 V supply

Paralleling
input terminal blocks

| ~ 200...240 V |

,,,,,,, T+ A A
~200..240 V

Connection to a
~ 100..120 V supply

~100..120 V I

Connection to a —— 24V output

output terminal blocks

+24VO——L—p +24V

(1) Connection to be performed if the power supply is ~ 100...120 V
(2) External protection fuse on phase (Fu): 6.3A delayed action 250 V.
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Connection rules
Primary : respect the phase and the neutral when wiring.

& For safety of personnel, a green/yellow wire must be used to connect the ground
terminal of the module to the protective ground.

The "~ power supply" and "= 24V output voltage" terminal blocks are protected by a
cover which allows access to the wiring terminals. Wires exit vertically downwards. The
wires can be held by a cable clamp.

In order to ensure 24 V VLSV isolation, use wires with :

< An operating voltage of = 600 VAC and a cross section of 1.5 mm? for connecting to
the AC supply,

« An operating voltage of = 300 VAC and a cross section of 2.5 mm? for 24 V outputs
and the ground.
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2.3 TSX SUP 1011/1021/ 1051 power supply modules

» Dimensions / mounting

TSX SUP 1011/1021/1051 power supply modules Mounting support
. .16 872 56
SUP 1011 SUP 1021/1051 ‘ ‘
T T r ] T
@ i cO @ ©
T | TR
= =
o o — [Te) o o
1] o k= [r] k= [ = o9 <
— — I-fH) 0 i o —
Q
N ) D)
[Te) [To) 2 %) & &
O < < >
L B L = B & lallal
} 120.2 | 365 ] 73 20 |
N~
. . . - 17.72 40 It}
Dimensions in millimeters “3.43

TSX SUP 1011/1021/1051 power supply modules can be mounted in the following
ways :

Mounting on AM1-DE200 or AM1-DP200 rail or AM1-PA plate

Each power supply module comes mounted on a support for this type of mounting.

o
5 j Dimensions in millimeters
o

147.2 (1)

136.2 (2) |

(1) module + support + AM1-DE200 rail. This dimension becomes 139.7 with AM1-DP200 rail
(2) module + support mounted directly on an AM1-PA plate

Mounting on an AM1-De... rail Mounting on an AM1-PA rail
1 Check that the module is mounted 1 Dismantle the module from
on the support its support
2 Mount the combined module 2 Mount the support on the
+ support on the rail AM1-PA plate

3 Mount the module on the support
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Mounting the module on the support

Each power supply module has an integral support for mounting it directly on a DIN rail.
The supportcantake 1 or 2 TSX SUP 1011 power supply modulesor 1 TSX SUP 1021/1051
power supply module. The mounting procedure is identical to that for a module mounted
on a TSX RKY . rack (see Part Al - section 5.4-1).

1 Fix the module pins in the slots on the lower part of the support.

2 Turn the module until it touches the support.
3 Tighten the screw on the upper part of the module to secure it to the support.

1 TSX SUP 1011 2 TSX SUP 1011 1 TSX SUP 1021/1051
module modules module

/:

Mounting on a TSX RKY .. Rack

TSX SUP 1011/1021/1051
power supply modules can
be mounted in any of the
positions on a TSX RKY ..
rack with the exception of
position PS which is
reserved for the rack power
supply module. Ifthis is the
case, the support is not
used and must be
dismantled.

Note:

The TSXPSY ...rack power
supply module must be in
position PS in order to
supply the rack modules.
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» Connecting TSX SUP 1011/1021 power supply modules

Normal connection Paralleling
rﬁ:) é ’J‘\P - + 24V
| |
+24V -+ +24V —24V
Q; 24V 1A ?
0Vo > - 0V o -0V
| |
} Fu } Fu
LO——F——| (1) L QﬁE_
| |
NO <=0 NO— '
| |
1o ;‘o—l
- |
| |
L L1 =
Fu = External protection fuse on phase % [
(Fu): 4A delayed action 250 V. +24V 0
|
|
ovVo——
(1) 100...240VAC on TSX SUP 1011 I
100...120/ 200..240VAC on TSX SUP 1021 i
(2) 125 VDC, only on TSX SUP 1011 L :1 EF“ Jd~ )
|
|
NO | 4} =(2
J__ |
|
|
L1 =

Connection rules

Primary : if the module is supplied with 100/240 V ~., it is hecessary to respect the
phase and the neutral when wiring. Conversely, if the module is supplied with 125V —,
it is not necessary to respect the polarities.

A For safety of personnel, a green/yellow wire must be used to connect the module
terminal to the protective ground.

The power supply terminal block is protected by a cover which allows access to the
wiring terminals. Wires exit vertically downwards. The wires can be held by a cable
clamp.

In order to ensure 24 V VLSV isolation, use wires with :

» An operating voltage of = 600 VAC with a cross section of 1.5 mm? for connecting to
the AC supply

» Anoperating voltage of = 300 VAC with a cross section of 2.5 mm?2for the 24 V outputs
and the ground.
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e Connecting TSX SUP 1051 power supply modules

Normal connection Paralleling
,,,,,,,,T ,,,,,,,,,,
Lsh O Lsh Q—\
! I
+24vé - +24V +24v¢ P+ 24V
; —24V |
oVo -0V 0V O > -0V
| |
|
| Fu 1 Fu
L 100...120 V LO— 1 ——
| ~ S
N O | 200..240V NO———
|
;ﬁ L
- - |
| |
L = Lee 1 =
Lsh ¢—
|
+24V O—
|
ovo——-
|
. ‘ F
Fu = External protection fuse on phase L Q‘ Eu «| 100..120V
(Fu): 4A delayed action 250 V. } | ~
N & 4| 200..240V
L |
- |
|
Lee 1 =

Connection rules

Primary : respect the phase and the neutral when wiring.

& For safety of personnel, a green/yellow wire must be used to connect the module
terminal to the protective ground.

The power supply terminal block is protected by a cover which allows access to the
wiring terminals. Wires exit vertically downwards. The wires can be held by a cable
clamp.

In order to ensure 24 V VLSV isolation, use wires with :

< An operating voltage of = 600 VAC with a cross section of 1.5 mm? for connecting to
the AC supply

« An operating voltage of = 300 VAC with a cross section of 2.5 mm?for the 24 V output
and the ground.




3 Characteristics

3.1 Electrical characteristics
Power supply TBX SUP 10 TSX SUP 1101
blocks 24V /1A 24V [ 10A
Primary
Nominal input voltage ~~ 100 - 240 ~~ 100...120/200...240
\% — 125
Input voltage limit \Y ~ 90...264 ~ 85...132/170...264
— 88...156
Line frequency Hz 47...63 47...63/360...440
Nominal input current (U = 100V) A 0.4 35
Max inrush current at100Vv | A 3 75
(1) at240Vv | A 30 75
It max at 100 V | As 0.03 0.23
on power up (1) at240V | As 0.07 0.23
12t max at 100V |A%s 2 17
on power up (1) at 240 V |A%s 2 8.5
Power factor 0.6 0.6
Harmonic 3 10% (¢ = 0° and 180°) 10% (¢ = 0° and 180°)
Full load efficiency % >75 >80
Secondary
Useful power w 24 240
Nominal output current A 1 10
Output voltage / specified at 25°C 24+5% 24+1%
Residual ripple (peak to peak) mV 240 200
Max HF noise (peak to peak) mV 240 240
Permitted AC supply microbreak ms <10in~ <10in~
period (2) <lin—
Protection Short-circuits continuous - current limiting
against and overloads automatic reactivation
Overvoltages \% peak limiting U > 36 peak limiting U > 32
Paralleling no yes \{vit_h power
optimization
Serial connection no yes

(1) Valuesoninitial power up, at25°C. These elements should be taken into account when starting
up for sizing protection devices.
(2) Nominal voltage for a repetition frequency of 1 Hz.
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Electrical characteristics (continued)

Power supply modules TBX SUP 1011 | TSX SUP 1021 TSX SUP 1051
24V /1A 24V /2A 24V /5A
Primary
Nominal input voltage V | A~ 100... 240 ~~ 100...120/200...240
or -—— 125
Input voltage limit V |~ 85..264 or ~ 85...132/170...264
— 105..150
Line frequency Hz 47...63/ 360...440
Nominal input current A 0.4 0.8 2
Max inrush current at100Vv| A 37 38 75
(1) at240Vv| A 75 38 75
It max on at 100 V| As 0.034 0.11 0.11
power up (1) at240 V| As 0.067 0.11 0.11
12t max on at 100 V | A%s 0.63 4 7.8
power up (1) at 240 V | A%s 2.6 2 3.9
Power factor 0.6 0.6 0.6
Harmonic 3 10% (¢ = 0° and 180°)
Full load efficiency % >75 >80
Secondary
Useful power (2) w 26 (30) 53(60) 120
Nominal output current (2) A 11 2.2 5
Output voltage (0°C - 60°C) 24+3% 24+3%
Residual ripple (peak to peak) mvV 150 200
Max HF noise (peak to peak) mV mV 240
Permitted AC supply microbreak ms| <10in~ <10in~
period (3) and<lin—
Start time on resistive load S <1

Protection Shorts-circuits

fallback to 0 and automatic re-

current limiting

against  and overloads activation when error disappears |— 105..150
Internal overvoltages \% peak limiting U > 36 peak limiting U > 32
Paralleling yes with power optimization

Serial connection

yes

(1) Values on initial power up, at 25°C. These elements should be taken into account when
starting up for sizing protection devices.

(2) Useful power and output current at a ambient temperature of 60°C. Value between () = useful
power in a ventilated enclosure or a temperature range of 0...+40°C.

(3) Nominal voltage for a repetition frequency of 1 Hz.
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Characteristics 3

3.2

Physical and environment characteristics

Power supply
modules / blocks

TBX SUP 10 TSX SUP 1011 /1021

TSX SUP 1051/1101

Connection to
screw terminals

1 terminal per output 1011/1021/1051: 1 terminal/output

1101: 2 terminal/output

Max. capacity / terminal | mm? 1x25 2x1.5 with cable end or 1 x 2.5
Temperatures :
Storage °C -25t0 +70 -25to +70
Operation °C +5 to +55 0to +60
Relative humidity % 5-95
Cooling % By natural convection
User safety _ VLSV
(EN 60950 and IEC1131-2)

Dielectric strength : 50/60Hz- 1mn
Primary / secondary rmsV 1500 3500
Primary / ground rms V 1500 2200
Secondary / Ground  rms V 500 500
Isolation resistance:

Primary / secondary | MQ =100

Primary / ground | MQ >100

Leakage current

I < 3.5 ms (EN 60950)

Electrostatic
discharge immunity

6 KV by contact / 8 KV in the air
(conforms to IEC 1000-4-2)

Electromagnetic
field influence

10 V/m (80 MHz to 1 GHz)

Electromagnetic
interference rejection

(conforms to FCC 15-A and EN 55022 class A)

Shock wave Input : 4 KV MC, 2 KV MS Outputs: 2 kV MF, 0.5 kV MS
(conforms to IEC 1000-4-5)
Vibrations 1mm3Hzto13.2Hz 1g57Hzto 150 Hz

(conforms to IEC 68-2-6, FC test)

Degree of protection IP 20.5 IP 20.5, IP 21.5 terminal block
MTBF at 40°C 100 000
(Lifetime) at 50°C 30 000







Index

Index
General presentation Al
Terminal port communication A2
Discrete 1/0 : TSX DEY eeee / DSY seee modules B
Analog : TSX AEY eee / ASY eee modules C
Communication : TSX SCY 21600 module and PCMCIA cards D
Counting : TSX CTY 2A / CTY 4A modules E
Axis control : TSX CAY 21/ CAY 41 modules F
Stepper control : TSX CFY 11/ CFY 21 modules G
Startup / Diagnostics / Maintenance H
Standards and installation conditions I
Process supplies J
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A

ABE 6 SD 2520
ABE 7 CP AO03
ABE 7 CP A02
Acquisition cycle
Adaptor sub-base

Addressing discrete I/O channels

C3/13
C 3/13
C3/13

C3/11, C4/11

B 6/2
Al7/1

Addressing racks in a PLC station Al 2/5

Aligned value
Alignment offset
Altitude

Ambient temperature
Analog input modules

Analog/digital conversion

Application backup
Application memory
Application protection
AUX connector

AUX terminal port

C3/7, C4/7
Cc3/7

11/1

11/1

c31

C3/11, Cc4/11

Al 7/14
Al 7/12
A1 7/13

A21/1

Al 3/5, A21/1

Auxiliary inputs on TSX CTY .A modules

Capture E 2/8
Confirm E 2/3
Enable E 2/8
Line monitoring input - ERPS
E 2/4,E 2/9
Preset E 2/7, E 2/3
Reset E 2/3
Axis control range F1/1
Physical description F 1/3
TSX CAY 21 F1/1
TSX CAY41 F1/1
B
Backup battery Al 4/4
Blocking faults H 3/2
Built-in protection for modules B 2/8
BusX extension cables Al 2/4, Al 2/8
C
Cable
TSX SCP CD 1030 D 3/7,D 3/8
TSX SCP CM 4030 D 3/22
TSX SCP CU 4030 D 3/20
TSX SCP CU 4530 D 3/21
TSX SCP CX 2030 D 3/9
TSX SCP CX 4030 D 3/24
TSX SCY CM 6030 D 2/9, D 2/11

TSX SCY CU 6030 D 2/7

TSX SCY CU 6530 D 2/7
Cable ends B 5/1
Cable routing C2/2
Cable shielding c21
Capacitive load C5/7
CFY 11/21

Adjusting the axes G2/3

Configuring the axes G2/2

Debugging G2/4

Functions G2/1

Physical description G1/3
Channel addressing B 1/12
Character mode connection D 3/24

Characteristics D 2/2
Auxiliary inputs G3/15
Brake output QO G3/16
Integrated channel D 2/2

Module electrical G3/13
Translator inputs G3/14

Characteristics of discrete /0O

modules B 4/1
TSX /16T3 B 4/7
TSX DEY 08D2/ 16D2 B 4/1
TSX DEY 16A2 B 4/2
TSX DEY 16A2/16A3/16A4/16A5 B 4/3
TSX DEY 16D3 B 4/1
TSX DEY 16FK B 4/4
TSXDEY 32D2K/TSX DEY 64D2K B 4/5
TSX DSY 08R4D B 4/9
TSX DSY 08R5/ 16R5 B 4/8
TSX DSY 08R5A B 4/10

TSX DSY 08S5/TSX DSY 16S4 B 4/11
TSX DSY 08T2/16T2/08T22 B 4/7
TSXDSY 32T2K/TSXDSY 64T2K B 4/12

Characteristics of the fan module Al 8/7
Characteristics of TSX PSY power
supplies Al 4/7
Checking discrete I/0O connections H 2/1
Inputs H2/1
Outputs H2/1
Choice of encoder F 3/2
Encoder power supply F 3/2
Output interface F 3/2
TSX CAP S9 F 3/3

Cold junction compensation C 4/3, C 4/11
Cold start Al 7/15
Common mode voltage C 4/11
Communication fault C 3/9, C 4/9, C 5/6
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Communication with an operator

panel A2 1/2
Compatibility of preactuators and discrete
outputs B 3/5
Compatibility of sensors and discrete
inputs B 3/5
Conductor type c2/1
Connecting F 3/3
Auxiliary I/0 G3/6
Command signals F 3/26
Connecting sensors and
preactuators F 3/18
Counter signals F 3/9
NUM MDLA speed drive F 3/17
Speed reference signals F 3/3
SSI absolute encoder F3/11
TAP MAS box F3/7
Telefast pre-wired system F 3/5
Translator signals G3/3
Using a TSX CDP 310/501 cable G3/12
Using a TSX CDP 611 cable F 3/4
Using TSX CDP 301 or 501 cable F 3/23
Connecting the fan module Al 8/6
Connection D 3/7
Encoder supplies F 3/12
TSX CAP S15 F 3/13
TSX FPP 10 D 3/26
TSX FPP 20 D 3/25
TSX SCP 111 D 3/7
TSX SCP 112 D 3/9
TSX SCP 114 D 3/20
TSX SUP 1011/1021/1051 J 27
Connection cables B 6/8
Connection in Character mode D 2/12
Connection of TSX PSY eeee power
supply modules Al 6/6
Connection of the integrated channel D 2/6
To the UNI-TELWAY fieldbus D 2/7
Connection of TSX PSY iiii power
supplies Al 6/2
Connection of TSX PSY eeee power
supply modules Al 6/4
Connection pinouts - TSX CTY .A
15-pin SUB-D HD E 3/10
20-pin HE 10 E 3/11
Connection to the Jbus/Modbus
fieldbus D 2/9

Connection to the Modbus/Jbus bus D 3/22
Connection to the UNI-TELWAY

network D 3/20
Connection via Modem D 3/8
Connections F 3/10
Incremental encoder F 3/10
Connector pinout C 3/12
Control events Al17/10
Conversion time C 3/11, C5/7
Counter outputs
Up/down counting E 2/9
Counter outputs - TSX CTY .A
Upcounting or downcounting E 2/4
Crosstalk Cc4/12
Crosstalk between channels C 5/7
Current consumed on 24 VR c1/2
Current consumed on 5V c1/2
Current consumption of PCMCIA
cards D 3/28
Current consumption of
TSX SCY 21600 D 2/13
Current outputs C5/7
Current shunt C 3/8
Cyclic execution A1 7/3
D
Devices which can be connected to
TSX P ACCO1 A2 2/5
Diagnostics H 3/3
Dielectric voltage C 4/11
Digital filter C 4/11
Digital/analog conversion C5/4
Dimensions Al 5/2
Dimensions of the fan module A1 8/3
Discrete 1/0 connection B 5/1
Discrete /0O display and
diagnostics B 3/10
Discrete 1/0 module connections B 5/4
TSX DEY 08D2 B 5/5
TSX DEY 16A2/16A3/16A4/16A5 B 5/8
TSX DEY 16D2 B 5/6
TSX DEY 16D3 B 5/7
TSX DEY 16FK B 5/10
TSX DEY 32D2K B 5/12
TSX DEY 64D2K B 5/13
TSX DSY 08R5 B 5/18
TSX DSY 08R5A / 08R4D B 5/19
TSX DSY 08S5/ 1654 B 5/21
TSX DSY 08T2/08T22 B 5/15
TSX DSY 08T31 B 5/16
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TSX DSY 16R5 B 5/18

TSX DSY 16T2 B 5/15
TSX DSY 16T3 B 5/16
TSX DSY 32T2K / 64T2K B 5/23
Discrete inputs and outputs B 1/1
Display Al 3/8
Display block C 3/10, C 4/10, C5/6
Display of module status H 1/2
Analog modules H 1/3
Application-specific modules H 1/3
Discrete 1/0 modules H1/2
Power supply modules H 1/6
Display of PLC status H1/1
ERR H1/1
110 H1/1
RUN H1/1
TER H1/1
Distributed line adaptation D 2/8
Downcounting
TSX CTY .A module E 2/1
Downcounting channels
TSX CTY 1A/2A modules E 2/3
Downcounting inputs
TSX CTY .A module E 2/3
Dynamic performance D 3/11
E
Electrical characteristics F 3/29
Monitoring the sensor voltage F 3/35
Of analog outputs F 3/30
Of auxiliary inputs F 3/33
Of relay outputs F 3/37
Of speed drive control inputs F 3/36
Electrical ranges C4/11
-13..63 mV range C 4/17
+10 V range C 4/13
+5 V range C 4/14
0..10 Vrange C 4/14
0..20 mA range C 4/16
0..3850 Ohms range C 4/18
0..400 Ohms range C 4/17
0..5Vrange C 4/15
1..5Vrange C 4/15
4..20 mA range C 4/16
Encoding the terminal block c21
Event management B 2/5
Event-triggered tasks A1 7/10

Extendable racks Al 2/1, Al12/2

External cold junction compensation C 4/28

External shunt C 4/27
F
Fallback value C5/3
Fallback/Maintain outputs C5/5
Fan modules Al 8/1
Fast cycle C3/3
FAST task Al17/8
Filter coefficient C3/4
Filtering inhibited C3/3
Fitting the RAM memory backup
battery Al 5/7
Fixing racks Al 5/3
Forcing outputs C5/3
Full scale C 3/11, C4/11
Functions F2/1
Adjusting the axes F 2/3
Block diagram of an axis control
system F2/1
Configuring the axes F 2/2
Debugging F 2/4
Fuse protection B 2/8
G
General wiring rules for discrete
inputs B 3/2
Ground connections Al 6/1
Grounding the modules Al 6/1
Grounding the racks Al 6/1
Grouping of conductors C2/2
I
Inductive load C5/7
Initial power-up
Module states H 2/2
PLC status H 2/2
Input adaptor B 6/2
Inserting PCMCIA memory card Al 5/8
Inserting/removing 1/0 modules B 1/9
Inserting/removing modules c2/11
Insertion of TSX PSY power
supplies Al 4/6
Installation
Basic configuration F3/1
Installation rules Al15/1

Installation TSX PSY power supply Al 4/6
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Installing discrete I/O modules B 1/9
Installing the battery on a PCMCIA memory

card A15/9
Internal cold junction compensation C 4/28
Internal conversion resistance c3m
Internal faults C 3/9, C4/9, C5/5
Internal RAM memory Al 3/6, Al 4/4

Isolation C 3/11, C5/7
J
Junction box
TSX SCA 62 D 3/21
TSX SCA50 D 2/11
L

Labelling discrete I/O modules B 1/10
Latching inputs B 2/4
Leakage current C5/7
Line terminator Al 2/4, A1 2/9
Linearization c4/11

Link
SCP 112 / April 5000/7000 PLCs D 3/14

Multidrop D 3/11

Point to point D 3/10
Loading an application "backup" Al 7/14
M
Maintain value C5/3
Marking module positions Al 2/11
Marking racks Al 2/11
MAST master task A1 7/8
Master mode A2 2/6
Maximum error C 3/11, C4/11
Measurement filtering C 3/4, C4/5
Measurement sampling C3/3, C4/3
Micro-cuts 11/1
Modbus architecture D 2/11
Modem on terminal port A2 1/7
Module addresses Al 2/6
Module diagnostics B 2/6

Module display
Module functions

F 3/38, E 4/14
C3/1, C4/1, C51

Module identification Cc1/3
Module states
Initial state H 2/4
Module disconnected H 2/4
Module failure H 2/4

Module self-tests H 2/4

Module used H 2/4
Module TSX DSZ 08T2 B 5/22
Modules B 3/1
Monitoring preactuator voltage B 2/7
Monitoring presence of the terminal
block B 2/7
Monitoring sensor voltage B 2/7
Monitoring Short-circuit and
Overload B 2/7
Monotonicity C5/7
Mounting fan modules Al 8/4
Mounting modules Al 5/5
Mounting racks Al 5/3
Mounting terminal blocks Al 5/5
Mounting the TSX TAP S15 05 F 3/15
Multidrop D 3/10
Multirange input module c4/1
Multitask application structure AL 77
N
Network architecture D11
Network documentation D1/1
Non-blocking faults H3/1

Linked to program execution H 3/2
Normal cycle C3/3
Number of analog modules cin1
@]
Open lugs B 5/1
Opening the cover B 5/1
Operating modes Al 7/15
Output fallback state B 2/2
Output loads C5/1
Output power supply C5/7
Output protection C5/7
Overcurrent permitted C4/11

Overshoot monitoring C 3/4, C 4/3, C5/3

Overshoot values C4/4

Overvoltage permitted C4/11

P

PCMCIA cards D 3/1
Connection D 3/4
Connection accessory D 3/5
Description D 3/3
Display D 3/6
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Mounting D 3/5
Precautions D 3/4
Presentation D 3/1
Protocols D 3/1
References D 3/4
Visual diagnostics D 3/6
PCMCIA memory cards Al 3/6, A1 7/18
PCMCIA SCP 114 consumption D 3/20
Performance of the TSX Premium Al 8/8
Periodic execution A1 7/5
Permissible overvoltage Cc3/11
PLC states H 2/2
PLC error H2/3
PLC not configured H 2/3
PLC running H 2/3
PLC self-tests H 2/3
PLC software fault or HALT H2/3
PLC stopped H 2/3
PLC station Al 2/4
Point-to-point connection D 3/9
Positioning the racks Al15/1
Power consumption table Al 4/11
Power supply alarm relay Al 4/4
Power supply failure and return A1 7/16
Power supply interlocking Al 6/10
Power supply RESET button Al17/18
Power supply RESET pushbutton Al 4/5
Precision C 4/12
Process diagnostics B 2/6
Process power supply J1
Paralleling J1/9
Power optimization J1/9
Redundancy / safety J1/9
Support plate J 17
TBX SUP 10 J1/4
TSX SUP 1011/ 1021/ 1051 J1/5
TSX SUP 1031/1061/1121 J1/4
TSX SUP 1101 J1/8
Process power supply characteristics
TBX SUP 10 J 31
TBX SUP 1011 J3/2
TSX SUP 1021 J 3/2
TSX SUP 1051 J3/2
Process power supply connections
TBX SUP 10 J2/1
TSX SUP 1011/1021/1051 J 2/6
TSX SUP 1101 J2/3

Process power supply dimensions

TBX SUP 10 J2/1

TSX SUP 1011/ 1021/ 1051 J2/5

TSX SUP 1101 J2/2
Process power supply mounting

TBX SUP 10 J2/1

TSX SUP 1011/ 1021/ 1051 J2/5

TSX SUP 1101 J2/2
Processor characteristics Al 3/11
Processor faults H 3/3
Processor installation Al 3/4
Processor mounting Al 3/4
Processor RESET button A17/18
Processor RESET pushbutton Al 3/7
Processors Al 3/1
Programmable input filtering B 2/3
Protecting the outputs B 2/1
Protection of relay output contacts B 2/9
Pt100 Class A probe C 4/3

R
Range overshoot C 3/9,C 3/11,C 4/8,C5/4

Range selection C 3/4, C4/3
RC network C 5/7
Reactivating outputs B 2/1
Realtime clock Al 3/9
Recalibration C 3/8, C 4/8
Recalibration range C 4/8

Recommendations for use on discrete
110 B 3/1

Rejection in common mode C 4/13
Rejection in serial mode C 4/13
Relative humidity 11/1
Relay output adaptor B 6/3
Resolution c3mn
Response to cold start Al17/19

Retrieving an application "backup" Al 7/14

Return to factory parameters C 3/8
RS 232 D physical support D 3/7
RS 485 physical support D 3/13
S

Scan time C 4/3
Selecting a power supply module Al 4/11
Self-tests C 3/9, C4/9
Sensor alignment C3/7, C4l7
Sensor connection C 4/27
Sensor link fault C 4/5, C 4/8
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Sensor link monitoring C 4/5
Sensors not referenced to ground  C 2/2
Sensors referenced to ground C2/2
Sensors usable on TSX CTY .A
Upcounting input E 3/3
Service conditions 11/1
Set outputs to 0 C5/5
Setting the PLC to RUN/STOP A1 7/2
Setup F3/1,G3/1
Basic configuration F3/1,G3/1
Installation procedure F3/1,G3/1
1/0 interfaces G 3/2
Shielding G 3/2

Translator interface power supply G 3/2

Wiring instructions F3/1,G3/1
Sharing the 1/10 B 2/2
Signal referencing F 3/9
Single line adaptation D 2/10

Single task application structure A1 7/3
Solid state adaptor B 6/2
Standard display C 3/6, C4l6, C4l7
Standard format cin1

Standard racks Al 2/1, Al 2/2
Standards C3/11, C4/11, D1/2, 111
Status indicator lamps C 3/10,C 4/10,C 5/6

Stepper motor axis control G1/1
TSXCFY 11 G1/1
TSXCFY 21 Gl

Summary of connection cables D 3/27

System bits H 3/4

System words H 3/9

T

Task monitoring A17/9

TELEFAST C 3/13,G 3/8

TELEFAST 2 B 6/1

Temperature display (oY

Temperature drift C3/11

Temperature probe current c4/11

Temperature probe ranges C 4/11, C 4/19
TER connector A2 1/1
TER terminal port Al 3/5, A21/1
Terminal block fault C 3/10, C 4/9, C 5/6

Terminal block label C1/3
Terminal block pinout C 4/26, C5/8
Terminal port Al 3/5, A21/1
Terminal port characteristics A2 1/16

Terminal port, communication

Character string A2 1/3
Modem connection A2 1/7
Operator panel A2 1/2
UNI-TELWAY master/slave A2 1/3
Terminal port connections A2 1/4

Adjustment terminal and operator

panel A2 1/6
Character string A2 1/12
Operator panel A2 1/6
Programming / adjustment

terminal A2 1/5

TSX model 40 master PLC type A2 1/11

UNI-TELWAY inter-device A2 1/10
UNI-TELWAY inter-PLC A2 1/9
UNI-TELWAY master A2 1/7
UNI-TELWAY slave A21/8
Terminal port pin connection A2 1/17

Thermocouple ranges C 4/12, C 4/20
Translator with NPN open collector

interface G 3/4
Translator with RS 422/485 interface G 3/4

Troubleshooting H3/1
TSX P ACC 01 isolation box A2 1/1
TSX AAK2 C 4/27
TSX BLY 01 cin
TSX BLY 01 terminal block C 4/26, C 5/8
TSX CAP 030 C 3/13
TSX CAP S15 F 3/13
TSX CAP S9 F 3/3
TSX CDP 611 F 3/4
TSX CTY .A characteristics

Auxiliary inputs E 3/7

Auxiliary outputs E 3/9

Counting input E 3/4

Modules E 3/4
TSX CTY .A connections

ABE-7CPAO01 sub-base E 4/1

ABE-7H08R10/16R20 sub-bases E 4/5

Counting sensors E 3/19

Encoders E 3/12
TSX CTY .A general rules

Installation E 3/23

Wiring E 3/23
TSX CTY 1A/2A counter modules E1/1
TSX CTY 1A/2A supply

Auxiliary sensors E 3/24

Encoder E 3/24
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TSX CXP 213 F 3/8
TSX CXP 223 F 3/8
TSX CXP 233 F 3/17
TSX CXP 613 F 3/8
TSX CXP 633 F 3/17
TSX FPP 10 D 3/26
TSX FPP 20 D 3/25
"ERR" indicator lamp D 3/6
TSX FPP 20 PCMCIA D 3/2
TSX P ACC 01 box A2 2/1
TSX P ACC 01 connections A2 2/3
To the UNI-TELWAY bus A2 2/3
To TSX 57-ee PLCs A2 2/3
TSX P ACC 01 box connectors A2 2/9
TSX P ACC 01 configuration A2 2/4
TSX P ACC 01 connection between
two PLCs A2 2/8
TSX P ACCO1 dimensions A2 2/2
TSX P ACCO1 fixing A2 2/2
TSX P ACCO1 slave mode A2 2/7
TSX P57 10 processor Al 3/1
TSX P57 20 processor Al 3/1
TSX PLY power supply catalog Al 4/3
TSX PSY eeee power supplies Al 4/1
TSX PSY eeee power supply
modules Al 4/1
TSX PSY power supply display Al 4/5
TSX RKA 02 protective cover Al 2/10
TSX RKY eee racks Al 2/1
TSX SCA 50 D 2/11
TSX SCA 62 D 3/21
TSX SCP 111 D 3/7
TSX SCP 112 D 3/9
TSX SCP 114 D 3/20
TSX SCP CC 1030 D 3/8
TSX SCP CD 1030 D 3/7
TSX SCP CM 4030 D 3/22
TSX SCP CU 4030 D 3/20
TSX SCP CU 4530 D 3/21
TSX SCP CX 203 D 3/9
TSX SCP CX 4030 D 3/24
TSX SCP PCMCIA
Assembly D 3/5
Configuration D 3/3
Dimensions D 3/3
Indicator lamps D 3/6
Module locating device D 3/3
Slot D 3/1

TSX SCY 21600 D 2/1

Description D 2/1
Insertion / removal : D 2/3
Installation D 2/3
Presentation D 2/1
TSX SCY 21600 module
consumption D 2/13
TSX SCY 21600 visual diagnostics D 2/4
TSX TAP S1505 F 3/13
U
UNI-TELWAY architecture D 2/9
Up/down counting
TSX CTY .A module E 2/2
Up/down counting inputs
TSX CTY .A module E 2/6
Upcounting
TSX CTY .A module E 2/1
Upcounting channels
TSX CTY 1A2A E 2/3
Updating the outputs C5/4
User display C 3/6, C 4/6
User memory structure Al 7/12
Using negative logic B 3/8
\%
Voltage outputs Cc5/7
W
Warm restart A17/16
Wiring accessories F 3/13
TSX CAP S15 F 3/13
TSX TAP S15 05 F 3/13

Wiring precautions E 3/22, F 3/24, G 3/11
Writing to the outputs C5/3
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