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TSX SAY 100

Introduction

* Preface
This documentis only concerned with the hardware installation of the TSX SAY 100 AS-ibus
master module, from a Premium PLC (TSX 57, PMX 57, PCX 57, PCI 57). For the complete
installation of an AS-ibus, the following documents should be consulted :

- the AS-ibus reference manual: XDOC 5511E (design andinstallation of the bus)

- theapplication-specific manuals: TLX DS 57 PL7 30E (software setup)

- the AS-ibus usermanual using Unity Pro: 35006197.

¢ Summaryofthe AS-ibus
The AS-ibusisalevel 0 fieldbus which can be used to connectsensors/actuators. Itis used for
the communication of discrete data between abus master and sensor/actuator "slaves".
AS-icomprisesthree main elements::

- aspecific power supply providing a voltage of 30 VDC (TSX SUP A02/A05)

- abusmaster(TSXSAY 100 module)

- anumber of slaves (communicating sensors/actuators and/or IP20/IP65 interfaces)

Example ofan AS-ibus topology fromaTSX57 PLC

Level 1
o
Level 0
000
L \
AS-ipower Communicating sensors/ Interfaces
supply actuators Traditional sensors/

actuators
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Physical presentation

1Display block comprising 4
status indicator lamps for
displaying the module operating
modes:

- greenRUN indicatorlamp:on
duringnormaloperationofthe

module.
- redERRindicatorlamp:on, it
indicates amodule fault. e a
- greenCOM indicatorlamp:on, o7l O
itindicates data exchanges L) L

onthe AS-imedium.
- redl/Q indicator lamp: on, it v O
indicates an external /O fault O
onthe AS-ibus B o

2 Display block comprising 32
indicatorlamps (0to 31) fordi- Asis
agnostics of the AS-ibus and =
displaying the state of each
slave connectedonthebus.

3 RedAS-iindicatorlamp:on, it
indicates a fault on the
AS-ipowersupply.

4 GreenBUSindicatorlamp:on, itindicates that display block 2isin BUS display mode (displaying
the slavesonthebus).

5 Greenl/Oindicator lamp: on, itindicates that display block 2 is in slave "SLV" display mode
(display of the I/O bits of the selected slave).

6 Pushbutton"T{ " dedicatedtolocal diagnostics of the AS-ibus. Pressing this pushbutton (long
orshortpresses), combined with the "+/-" pushbutton enables the user to move between the
various AS-ibus diagnostic modes.

7 Pushbutton"+/~" dedicated tolocal diagnostics ofthe AS-ibus. Pressing this pushbutton (long
orshortpresses), combined with the "T" pushbutton enables the user to move between the
various AS-ibus diagnostic modes.

8 CANNON SUB D connector forconnectiontothe AS-ibus.




TSX SAY 100

Mounting/Installation

The TSXSAY 100 module canbe mountedinany position

ina TSXRKY rack, exceptforthe positions specifically for
the power supply and the processor.

The insertion and removal of this module follows the
general procedure forinserting and removing modules on
Premium PLCs (see installation manual for Premium
PLCs).

Themodule can beinserted and removed with the PLC power
supply andthe AS-ibus power supply on.

The number of modules per PLC station depends onthe
type of processorinstalled:

* TSXP57 0244processor : 1 module maximum
* TSX/TPMXP57102,1:4,1634 , TPCX 57 1012processors : 2 modules maximum
¢ TSX/TPMXP572:2,2:4,,2634, PCI57 204 processors 14 modules maximum
* TSX/TPMXP573:2,3:4,3634, TPCX 57 3512, PCI 57 354 processors : 8 modules maximum
* TSX/TPMXP574:2,454,4634,554,5634 processors :8 modules maximum
Connections

* AS-ibuscable

This carries signals and provides the sensors and actuators connected

onthe buswitha 30 VDC supply.

- AS-iribboncable, shapedto preventincorrectinsertion : Bl
yellow, wire cross-section 1.5 mm? (Blue)  (Brown)

- standard round cable with 1.5 mm?or2.5 mm?cross-section wires
recommendedcable: reference HO5VV-F2x1.5 complyingwith stand-
ard DIN VDE 0281. Wire cross-section 1.5 mm2.

* Cablerouting (Blue) (Brown)

- The AS-icable mustbe keptaway from high energy power cables. Todo this, the AS-icable and
the power cables mustbe in separate ducting and protected from one another by ametal screen

- Whenthe AS-icableis routed togetherwith the control cables, itis essential thatthe connections
onthese control links are made in accordance with standard practice (discharge diode or peak
limiters on the terminals of inductive elements, etc)

* Connectionofthemoduletothe AS-ibus
Akit(connector + cover) is supplied with the
module for connectingittothe AS-ibus.
This connector must be connected to the
AS-ibus cable and assembled by the userin
accordance with the steps described onthe
nextpage.

Connector cover
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1 Connect the 2 wires of the AS-i cable to the
connectorobserving the polarities

2Insertthe connectorinitscoverandsecurethe
cabletothe cover

Note: if in
exceptional
circumstances a
shielded cable is
used, this should be
connected to the
central terminal

Displaying the module status

The4indicatorlamps (RUN, ERR, COMand/O) located onthe front panel of the module informthe
user of the operating status of the module and the bus.

Status
Indic.

Flashing

off

RUN
green) norm

Module operating
Iy

Module self-test (1)

Module faulty or
module off

ERR

Serious internal fault,

Module self-test (1)

No internal fault

(red) module failure Application faulty, or

fault on AS-i bus
CoM - Module self-test (1) No communication
(green) Communication on the on the AS-i bus

AS-i bus
o 1/Ofault Module self-tests (1) Module operating
(red) normally

(1) all 4 indicator lamps flash simultaneously during the self-tests when the module is powered up.

4
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Special displays of the TSX SAY 100 module

3indicator lamps : AS-i, BUS and I/O display data specific to the
TSXSAY 100module.
¢ AS-iindicatorlamp
. Indicatorlamp off: normal operation of the module
S
*O* Indicatorlamp on: Power supply faultonthe AS-ibus

A

e
,®, Indicator lamp flashing: automatic addressing initialized
X
* BUSandl/Oindicatorlamps
These twoindicatorlamps show the selected display mode:
- BUS display mode or

Asi @

SLV|BUS
SLvV
@ | /0
N

SLV|[BUS| @
sLv
@

- slave display mode.

| @
N

Moduledisglav

SLV [BUS](
SLV

SLVBUSindic. |@I/Qindic. Diagnostics
On Off The 32 indicator lamp

display block on the
front panel of the module
is in Bus display mode
which shows the slaves
presenton the bus.

The 32 indicator lamp
display block on the
front panel of the module
is in slave (SLV) display
mode with the status of
the I/0 bits of the

selected slave displayed.

The 32 indicator lamp
display block on the front
panel of the module is

in slave (SLV) display
mode with the address
of the selected slave
displayed.
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Characteristics
AS-ibus AS-i bus maximum cycle time 5ms
Maximum number of slaves on the AS-i bus 31
Maximum length of the AS-i bus 100 meters

(including all branches without repeater)

Maximum number of /O

124 inputs + 124 outputs

AS-i bus nominal supply voltage

30VDC

TSX
SAY 100
module

Programming the module

using the PL7 Junior
/Pro and Unity Pro software

Program response time with 31 slaves
for a PLC scan time of 10 ms (1)

typically 27 ms
maximum 37 ms

Currentdrawn on the internal 5V
Currentdrawn on the AS-i 30V

110 mA typical/150 mA max.
50 mA typical/60 mA max.

AS-i master profile

M2

Operating temperature

010 60°C (without ventilation)

(1) Time between an AS-i input activated on the bus, processed in the PLC application and applied
to an AS-i output

Safety of personnel

Toensurethe safety of personnel, itis essential to:
« connectthe PLC groundterminaltoearth
* usea SELV (very low safety voltage) AS-i power supply, with 30 VDC nominal voltage

« forPLCs connectedtoan AC supply, place aresidual currentdevice upstream of this supply which
willdisconnectthe PLC power supply source ifan earth leakage is detected

« forPLCs connectedtoan AC supply, ensure that the power supply placed upstreamofthe PLCis

SELV

* use AS-icertified products onthe bus

Because of its technology and connections, the AS-i TSX SAY 100 module only takes 5 VDC, and
its electrical 0 Vis connected to the PLC ground.
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‘Addressing 1/0 objectsusing PL7

The AS-ibusis managed by channel 0 ofthe TSXSAY 100 module. The syntax ofthe /O datais T
asfollows: %’
Inputs Yol\xy.O\n.i x=rackaddress (0to7) (0]
Outputs  %Q\xy.O\n.i y=module addressintherack (0to 10) E

n=numberof the slave onthe AS-ibus (1t031)
i=numberofthe slave input or output bit (0 to 3)

Addressing I/0 objectsusing Unity Pro

The AS-ibusis managed by channel 0 of the TSX SAY 100 module. The syntax of the I/O datais
asfollows:
Inputs %N\b.e\rm.c b=busnumber(2t0999)
Outputs ~ %Q\b.e\rm.c e=numberofthe slave onthe AS-ibus (1t0 31)
r=virtual rack address (0)
m=virtualmodule address (0)
c=number ofthe slave input or output bit (0to 3)
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Operating modes of the TSXSAY 100 module

« Fallbackposition
The fallback mode of the outputs is defined in the configuration screen and canbe read :
-inword using PL7 (%KWxy.0.19:X0=1:fallback to 0, %KWxy.0.19:X0=0: maintain state). See
the application-specificinstallation manual "AS-i application specific function".
x=rackaddress,y=module address.
-inword using Unity Pro (%KWr.m.0.19.0=1:fallbackto 0, %KWr.m.0.19.0=0: maintain state). See
AS-ibus usermanual using Unity Pro.
x=rackaddress, y=module address.
Behaviorwhenthe AS-ichannelchangesto STOP:
- withthe resetto O option: the outputs are forced to 0, then the communication on the mediumstops,
- withthe maintain state option: the state of the outputs is maintained, then the communication on

the medium stops,

* Autc icaddressingofslaves
When this function is validated in the module configuration, a faulty slave can be replaced by a
slave of the same type without stopping the AS-ibus and without the necessity forany special
operation.
Ifthe replacement slave is programmed with the same address and ithas the same profile, it will
be automatically inserted in the list of slaves which are detected and activated. If thisis not the
case, the ERRand AS-iindicatorlamps flash simultaneously.
Ifthe new slave is unformatted (address 0, new slave) andithas the same profile, the slave will
automatically take the address of the slave which it replaces and will therefore appearin the list
of slaves which are detected and activated. If thisis notthe case, the ERR and AS-iindicator lamps
flash simultaneously. These operations are only possible ifa single slave in the configurationis
faulty.

Processorfault

Ifcommunication with the processor s broken, the module switches to safety position. Causes of
the communicationbreak:

- tripping ofthe processorwatchdogifthe module is located in the rack containing the processor.
- disconnection of the bus X cable if the module is located in an extension rack.

Modulefault

Ifthere is a serious module fault (faulty component, etc), the module stops the communication with
bus X and with the AS-i bus. The same behavior occurs as when a module is removed while
poweredup.

* Removingthemodulewhileitis pc lup

Communication with bus X stops, the processor indicates a module fault. Communication onthe
AS-ibusisalsointerrupted withoutwarning. Inthis case, the slaves which have a watchdog set
theiroutputs to the required state and the others remainin the same position and cannotbe setto
0because the module can nolonger provide communication.
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* Insertingamodulewiththe poweron
After%)owering upthe module, it waits to receive the configuration from the processor or for one of
the "Tl"or"+/—"pushbuttonsto be pressed, otherwise it remains stopped.

* Faultonthe AS-ipower supply (shownbythe AS-iindicatorlamp beingon)
Whenthereis an AS-ipower supply fault, the communication stopsand :
- theoutputs of slaves which have awatchdogare setto the required state, unless the slave draws
itspoweronthe AS-imedium
- the commands of the slaves change to 0 as aresult of loss of power

* Breakingofthe AS-imedium

There are several possibilities:

- themediumis cutatthe module output: the behavioris the same as when thereis apowerbreak
with disappearance of all the slaves and indication of a power supply fault

- themediumiscutafterthe TSXSAY 100 module and AS-ipowersupply assembly: disappearance
ofallthe slaves and noindication of a power supply fault

- themediumis cutafterthe TSXSAY 100 module, the AS-ipower supply assembly and anumber
of slaves: disappearance of the slaves located after the break and no indication of a power supply
fault

ENGLISH
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AS-ibusdiagnostics

The module display block is usedto:
« display each slave onthe AS-ibus, (BUS

mode)

« thedisplay of the state of the I/O bits of each
slave onthe BUS (Slave mode "SLV")
These modes are accessed by pressing

combinations of the pushbuttons " T " and
"+/="onthe TSXSAY 100 module.

BUSmode

Display of the image of the

AS-i bus, each indicator lamp,

1to 31, corresponds to a

slave address on the bus:

« indicator lamp on: slave
present

« indicator lamp flashing:
slave which is projected and
not detected, or detected
and not projected

« indicator lamp off: slave
neither projected nor
detected

SLV |BUS](
SLv
e}

@

Display mode is
indicated when the BUS
indicator lamp is on and
the 1/O indicator lamp is
off.

N o olswn o

Slavemode(SLV)

/
Display of the address of the

selected slave:
« indicator lamp on: number of
the selected slave

Display mode is indicated
when the BUS and I/O
indicator lamps are off.

AN
Display of the state of the
1/0 bits of the selected slave
« indicator lamps 0 to 3
display the state of the
input bits

indicator lamps 4 to 7
display the state of the
output bits

indicator lamps on:

bit at state 1

indicator lamp off: bit at
state 0 or not significant

Display mode is indicated
when the BUS indicator
lamp is off and the I/0
indicator lamp is on.
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Movingbetweenthevarious displaymodes

BUSmode

SLV[BUS]{

Display of theimage
ofthe AS-ibus

>1s
Long press on "T4"

Slavemode(SLV)

Display of the /O of
the selected slave

SLV|BUS
SLV i

@ | I/0 |-
I 4

Display of the address of
the selected slave

Slave
numbers

>1s

Long press
on "t

Change of slave

Change of direction
Shortpresson"+/~"

Short press on " T"
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* Display ofthe slaves onthe AS-ibus

This modeisdisplayed by de- ¢z

faulton powerup and shows:

- slaves which are projected
anddetected (indicatorlamps
on, steady)

- slaveswhichare neitherpro-

jected nordetected (indicator (|
lamps off), a [ 5 ) 13 |
- slaves which are projected +- | 6 ) 14]
[ 15 |

andnotdetected, orwhichare
detected and not projected
(indicatorlamps flashing).

The image of the AS-i bus is
displayed onthe entire display
block, with eachindicatorlamp
representing a slave address
onthe AS-ibus.

The user can move between the various modes by pressing combinations of the "Tl" and
“+/-"pushbuttons (see previous diagram).

Twoindicatorlamps, BUS and /O, indicate the current display mode. In this example, the BUS
indicatorlampis onand the I/O indicator lampis off indicating that the display isin BUS mode.
Inthe above example the display block indicates that:

- slaves 1,4, 10and 20 (indicatorlamps on) are present,

- slave 11 (indicator lamp flashing) is presentand not projected, or projected and absent.

o
c
]
-]
@
S
5
<
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* Display ofthe state of the /O bits of each slave (slavemode "SLV")

The module display blockindicates the state of the I/O bits of each slave presenton the bus.

FromBUS display mode:

- along press on the "T\ " pushbutton triggers the change to Slave mode with display of aslave
address (1to 31) which can be changed in anincreasing direction (1to 31) oradecreasing
direction (31to 1) by shortpressesonthe "+/-"pushbutton. Inthis case, the BUS and I/Oindicator
lamps on the front panel of the module are off.

Fromthedisplay of the selected slave:

- alongpressonthe "+/-"pushbuttontriggers the display of the state of the I/O bits of the selected

slave, (indicatorlamp on=bitat state 1, indicator lamp off = bitat state 0 orno 1/0).
Indicator lamps 0to 3inthe upper part show the state of the input bits of the slave (4 input bits
maximum per slave); bits 4 to 7 in the lower part show the state of the output bits of the slave (4
output bits maximum per slave). In this example, the I/O indicator lamp is on and the BUS
indicator lamp s off.

Slave number State of the input bits (example
(example 10) %0\2.0\10.0 and %I\2.0\0.1 = 1)

<1s State of the output bits (example
Change of Change of slave%Q\2.0\10.2 and %/\2.0\10.3 = 1)
direction: Short Short press on
press on "T* T
Slavedispla Channel display

Incrementing ordecrementingthe slave number

Whenthe display blockis in Slave "SLV" mode, with display of a slave number, the user can scan
the slaves in an increasing (1 to 31) or decreasing (31 to 1) direction. A long press on the "-™"
pushbuttononthe TSX SAY 100 module changes the direction.
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