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Preface

About this document

This document is a supplement to the TXT DM PL7 AXS V4. manual. It describes the
installation and use of PL7-AXE V5 software installed under the X-TEL or MINI X-TEL
V5 Software Workshop.

PL7-AXE V5 software can be used to create applications on TSX/PMX PLCs, versions
V3, V4 or V5.

PL7-AXE software takes account of the model of the TSX/PMX "target" station and
displays :

« V5 screens and menus if the TSX/PMX selected is V5

« V4 screens and menus if the TSX/PMX is V4.

V3 or V4 station selected : in this case, this supplement is not relevant; refer to the
TXT DM PL7 AXS V4. manual.

V5 station selected : in this case, this supplement replaces sections 1 to 4 in divider C2
of the TXT DM PL7 AXS V4. manual.




Developments to PL7-AXE version V5 compared to previous versions

The main developments to the TXT L PL7 AXS V5E software compared to
TXT L PL7 AXS V42E are as follows :

Data exchanges between PL7-AXE and XTEL-CONF

PL7-AXE uses certain objects generated by the XTEL-CONF tool. These objects are :
« the type of processor

 the rack module configuration

« the cartridge memory size

¢ the memory size reserved by XTEL-CONF.

The application structure must be generated by XTEL-CONF before using PL7-AXE
software (see section 1.7 in divider C2).

Uniqueness of file names

Only one application file is generated by PL7-AXE, which contains the entire TSX/PMX
configuration.

The application file name is AXIS.BIN.

Simplifying the generation phase of the application structure (.(APP)

In version V5 it is no longer necessary to regenerate the ".APP" file after modifying a
"BIN" file.

Terminology used

The names of certain function keys have been modified between version V4 and version
V5. These modifications are :

¢ |In connected mode

[STORE] (V4)isnow [STA - DSK], used to transfer the axis control application from
the TSX/PMX PLC memory to the AXIS.BIN file on disk. This transfer is executed
using the TRANSFER tool.

[RETRIEVE] (V4)is now [DSK - STA], used to transfer the AXIS.BIN file on disk to
the TSX/PMX PLC memory. This transfer is executed using the XTEL-TRANSFER
tool.




¢ In local mode

[*BIN] (V4)is now [RETRIEVE], used to transfer any application file name from the
hard disk to the AXIS.BIN file in the X-TEL database (thus erasing the previous
contents of the AXIS.BIN file).

[STORE] (V4) remains as [STORE] and is used to transfer the AXIS.BIN file to any
application file name on the hard disk or on a backup diskette.

It is also possible to modify the configuration of the application 1/0. To do this, the
XTEL-CONF tool must be used by pressing the [XTELCONF] soft key (this key is only
offered if there is a discrepancy between the directory and the configuration generated
under XTEL-CONF).

Connection to the FIPIO fieldbus

PL7-AXE software can be used on an FTX 417/507 workstation connected to the FIPIO
distributed I/O bus. In this case, the workstation uses the reserved connection point 63.




Upgrading a PL7-AXE V4 application to V5

Any V4 application can be converted to a V5 application, provided the following
operations are performed :

@ Retrieve the V4 application under X-TEL V5, using Save/Restore or Copy/Paste .
@ Create the initial window for a V5 station.

® Start the Import function from the AXIS icon in the V5 station initial window, and
import the following files :

V4 station\AXIS\APPLI\xxx.BIN (essential) : binary application file
into the V5 station directory \AXIS\APPLI

then

V4 station\AXIS\IMOD\xxx.162, xxx.172 or xxx.182 (optional)

into the V5 station directory \AXIS\MOD.

@ Run PL7-AXE in the V5 station and perform the following operations :

* Select the TSX/PMX file under the item local/working memory (depending on
type of operation) to display the RETRIEVE command

» Activate the [RETRIEVE] command which provides access to the list of xxx.BIN
station files

* Activate the [DIR BIN] command and select the previously imported xxx.BIN file

* <ENTER><ENTER> restores the xxx.BIN file under the V5 station with the file
name AXIS.BIN.

® Quit PL7-AXE.

® Start XTEL-CONF

» From the Generation menu, activate the with entry of application parameters
command
* Quit XTEL-CONF.

@ Start PL7-3 and activate the [V5 CONF] command to assign the new configuration
defined under XTEL-CONF to the application program.
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1.1 General

1.1-1 Functions available with PL7-AXE

PL7-AXE software, reference TXT L PL7 AXS V5E, is a help program for programming
and installing axis control applications.

PL7-AXE software comprises :

 Asoftware function for entering the configuration and program of TSX AXM 162/172/182
modules
» Optional function blocks
- program loading OFB
- diagnostic OFB
- automatic mode management OFB.

» Functions associated with the axis control modules

- assistance with entering configuration and program parameters using menus and
on-line documentation,

- assistance with diagnostics and debugging,

- transferring the configuration and the program between the PLC memory, the
module memory and the disk,

- documenting the configuration and the program,

- archiving the configuration and the program to disk,

- printing the configuration and the program.
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Introduction and installation 1

1.2  Configuration required for PL7-AXE

To install PL7-AXE requires an FTX 417/507 terminal or an IBM PS/2 microcomputer
or compatible PC with :

» OS/2 operating system, version 1.3 or 2.1.

e The MINI X-TEL or X-TEL Software Workshop, reference TXT L BASE V5. or
TXT L BJR V5.

* PL7-3 software, reference TXT LPL7 3V5e, TXTLPL7 3D V5e or TXTLPL7 3T V5..
e A minimum of 4 Mb of RAM memory and a 40 Mb hard disk.

Important

Telemecanique cannot guarantee correct operation of this software on all
microcomputers or compatible PCs on the market with the above-mentioned
characteristics.

1.3 Checking the hardware

The TXT L PL7 AXS V5 software package comprises :
* A 3" 1/2 diskette, reference TXT LF PL7 AXS V5,

e A 3" 1/2 diskette, reference TXT LF FB AXS V42,

» A software protection key,

* Alicence agreement,

» This manual, reference TXT DM PL7 AXS V5.

To use PL7-AXE, the following hardware should be used :

e An FTX 417/507 terminal or an IBM PS/2 microcomputer or compatible PC (see
required configuration section 1.2).

* A terminal/PLC connection cable for an FTX 417/507 terminal.

* A terminal/PLC connection kit for an IBM PS/2 microcomputer or compatible PC,
comprising :
- an RS 232C/current loop converter,
- converter/microcomputer connection cable with a 9-pin connector,
- converter/microcomputer connection cable with a 25-pin connector,
- converter/PLC connection cable,
- a TSX SCC 02 software key support.
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1.4 Connections

All connections specific to the terminal (monitor, keyboard, mouse, printer, software key
support, etc) are assumed to be in place, this section only describes fitting the software
key. To do this, place the key in the empty slot in the key support.

This operation must be carried out with the equipment switched off.

Note

This software key contains the access rights needed to access PL7-AXE. The Key Manager tool,
supplied with each Software Workshop, allows these rights to be transferred to the working key so
that all rights are grouped on one key (the working key) so as to free a slot on the key support.

For further details about this tool, refer to the X-TEL or MINI X-TEL database manual.
The PL7-AXE V5 software key is identical to that of PL7-AXE V4.

1.5 Installing the software

1.5-1 Preliminary operations
Before installing PL7-AXE on the hard disk it is advisable to :

» Read the licence agreement and guarantee concerning copying restrictions and
installation of the software.

» Make a duplicate of the diskette required for installation to avoid any accidental
damage to the original diskette and work only with the copy.

Important

The PL7-AXE program disks are supplied in the write-locked position. Do not alter
the position of the locking tabs.
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Introduction and installation 1

1.5-2 Installation procedure
The following operations must be performed prior to installing PL7-AXE :

» Check that the MINI X-TEL or X-TEL V5 Software Workshop is already installed :
- if so, install PL7-AXE according to the procedure described below,
- otherwise, first install the MINI X-TEL or X-TEL Software Workshop (refer to the
manual for the database concerned).
* Close all the current sessions. To do this :
- open the Electronic Office Manager window,
- pull down the Electronic Office menu and select the "Close all..." item,
- confirm by pressing the Close all button.

Installing PL7-AXE software

* Open an 0OS/2 full-screen session. To do this :
- open the Start Programs window,
- pull down the Group menu and select the Main Group item,
- selectthe OS/2 full-screen session item. The [C:\] prompt s displayed on the screen.

* Insert the TXT LF PL7 AXS V5 diskette in the drive.
» Enter the drive identifier (a: or b:), then confirm with <Enter>.

* Fromthe new prompt (forexample [A:\] or [B:\]), type Install then confirm with <Enter>.
» Follow the procedure displayed on the screen.

* Wheninstallationis complete, replace the diskette with the second diskette (reference
TXT LF FB AXS V42).

» Type the Install command then confirm with <Enter>.
» Follow the procedure displayed on the screen.

* When the installation is complete and if it is the last one, check the configuration.
Confirm with <Enter>.

* Remove the diskette from the drive and return to the Software Workshop using the
<CtrI><Esc> command.
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1.6  Using the keyboard and the mouse

Using the keyboard
To use PL7-AXE , Telemecanique recommends a 102-key QWERTY keyboard.

Certain PL7-3 function keys (CLEAR, ZOOM, QUIT, etc), which are also used by
PL7-AXE, are not printed as standard on the keyboard, but are accessed by another key
or combination of keys.

These keys, common to several programs, are described in the PL7-3 Operating modes
manual, section 3.1 in divider A.

Using the mouse

As for the keyboard, detailed use of the mouse is described in the PL7-3 Operating
modes manual, section 3.2 in divider A.
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Introduction and installation

1.7

Methodology for installing an axis control application

on a TSX/PMX V5 programmable controller

The following methodology is intended as a guide to the user when creating, debugging,
archiving and documenting a communication application. This methodology refers to

each operation without going into detail about the operations required.

Section 1 Divider C2

XTEL-CONF tool

XTEL-CONF tool

See next page

XTEL-TRANSFER
tool

PL7-AXE
Section 7
Divider C2

See
next page

Install
the
software

Configure

the 1/10

Construct the

application
structure
\
Design Design
PL7-AXE P|.-7-3_’
application application
\ \
Transfer
to PLC
\
Debug Debug
AXM AXE
modules application
[ [
Update Update
Application file Application file
Documentation file Documentation file




Create
directory

PL7-AXE
Application
Design

Write AXM module
configurations and
programs

AXE application
documentation

Incorporate
OFBs under
PL7-3

PL7-3
Application
Design

Program
loading OFB
diagnostic OFB

AXE application
documentation

Back-up and
integrate into STORE
application file

Section 4 Divider C2
AXIS.BIN file

Section 5.1 Divider C2
AXIS.BIN file

Section 9 Divider C2
STATION.DOC file
PL7-3

configuration mode

R/W memory
Divider C3

R/W memory

STATION.DOC file

PL7-3.BIN file
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2.1  Accessing the configuration and programming software

Configuration and programming software for TSX AXM xxx axis control modules is
accessed by opening the main PL7-AXE function window. To do this :

@® Open the Start programs window by double clicking on the corresponding item

@ Pull down the Group menu and activate the Telemecanique item

® Open the User window by double clicking on the X-TEL item

@ Enter the user parameters (name and password) and then confirm to open the
Volumes window

® Open a volume by double clicking on the icon of the volume to be opened

® Open a project by double clicking on the icon of the project to be opened

@ Open a station by double clicking on the icon of the station to be opened

Openthe PL7-AXE function by double clicking on the corresponding AXIS icon. Ifthis
icon is not displayed in the secondary Functions window even though the software
has been installed, this indicates that the function has not yet been defined. To do
this :

- pull down the Define menu and activate the New item
- click on AXIS then on OK.

® For greater ease, open the AXIS full screen window by clicking on the "arrow up"
button of the window.

Notes

 Ifa PL7-AXE session is already open (the corresponding icon appears on the screen outside the
secondary Functions window), double click on this icon to open the corresponding window.

¢ To close a session, click on the corresponding icon to pull down a menu. Then click on the
Shutdown/Close command.
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Using the AXM configuration and programming software 2

2.2 Introduction to the display screen

The window which displays the PL7-AXE screens is known as the display screen. All
items specific to the X-TEL Software Workshop (icons, window title, window commands,
etc) are described in the Software Workshop manual.

Information displayed

G|) (T) @ @ ® ® @
F‘ J XTEL: Function -axis- ling1 factory E3xproprj m
A \FACTORYALTHET \AXTS\HODAPICRI. 172 PAGE:1
AZH units : Length = um Velocity = mmnfmn  Acceleration = mm/s2
Fxx Paraneters Values Linits
id|AF31| RESOL Sensor resolution 3.6 um @.1 : 1868.9
AF32| VHAY Hax velocity 4868 nm{mn 11 : itie
User units :
AF33 - UPUL Length um [ um,mm,cm,dm,m 1
AF34 - UPUY Velocity mn/mn [ mmimn,cn/nn,dm/mn,ninn 1
AF35 - UPUA Acceleration mn/s2 [ mmis2,cnfs2,dmfs2,nis2 1
AF36 | RHAX Max soft limit +30000000 un -b2650088 : +52650008
AF37| RMIN Min soft limit +30000000 un -52650088 : +52650008
CF38| ACCE Acceleration (1) nmis2 1 : 14480
CF39| DECE Deceleration L11] nnfs2 1 : 14488
@\ BF4B| TYPEPD Type of ref. point 2 [1,2,31
ARH172 DISPLAY CONF
O—— | —®
RAP. NAME  TOP BOT HODIFY

£

Working memory,

Network address for the terminal,

Working memory and its address if AXM MEM or TSX/PMX MEM,
Axis number or file name if AXM file or TSX/PMX file working memory,
Application number,

Current page number,

Name of application (only in TSX/PMX MEM, TSX/PMX file or AXM file),
Display zone available for the application (configuration, program, etc),
Real-time event zone, indicating PLC status (connected),

Parameter entry line,

Zone indicating current operation (DISPLAY, MODIF, etc),

F1 to F9 soft key display line,

Message zone for syntax or entry errors, or confirmation request.

CECNSNCNCNCESNCNGRCNENORS)
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Screen sequences

Ecran choix de la
mémoire de travail

[ JC]

(-] -
Elj

m Ecran choix du mode

)

v

'y

QuUIT opératoire

A

R
@

—

(-]

m Ecran choix du
QuIT sous-mode opératoire

A
(.

CLEAR
ENTER

)

Ecran du mode
choisi

|

QuUIT

1) To access AXM MEMORY or TSX/PMX MEMORY in connected mode, ensure
that :

» a configuration memory file has previously been transferred to the PLC
memory,

* atleastone TSX AXM module is declared in the XTEL-CONF I/O configuration.
) In DEBUG, TRANSFER and DOCUMENT modes.
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Using the AXM configuration and programming software 2

2.3 Selecting modes

The choice of modes screen, the basic PL7-AXE screen, provides access to all the
functions available with this software.

= XTEL: Function -axis- line1 factory EX\xproprj m
‘ PL7-AHS V5.8 : INSTALLATION OF AXM 182-172-162 - Copyright TE 1998-93 ‘
PROC : TSX 1877455 ¥5.0 SAVE : HANUAL FILE : ARIS.BIN
CONNECTED MEMORY OPERATING MODES
CGHINGI3 S @ - CONFIGURATION
1 - TSKE HEMORY 1 - PROGRAM
2 - ARH FILE 2 - DEBUG
3 - TSR FILE 3 - TRANSFER ARH
& - DOCUMENTATION
§ LINE WORKING HEW CHOICE
ERIT _ DIR ARIS ISy N SACERIEY (BRI UTILS

This screen has two parts :

* a menu zone for selecting :
- the working memory (module, PLC or disk),
- the operating mode (configuration, programming, debug, transfer and documentation),
- an operating sub-mode for the debug mode or transfer mode.

 an information zone which indicates (in connected operation) :
- the type of processor and its version,
- the associated file name and type of store.

Role of the function keys

<t ><] > used to move the cursor in the active column : working memory,
operating modes or operating sub-modes. An item in a column can
also be selected by entering its number.

< L>< &> used to move from one column to another.

<Enter> confirms the selections made.
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Role of the soft keys
[EXIT]
[READ ME]

causes PL7-AXE to quit with the possibility of saving and comparing.

provides access to on-line documentation.

The following 2 keys are offered when the working memory selected is the TSX/PMX
PLC memory.

[STA - DSK] accesses a store function in the AXE zone of the TSX/PMX memory

in the AXIS.BIN file on disk.

E XTEL: Function -axis- linel factory EX\xproprj

SAYE AREA_ARIS
FROM TSX HEMORY TO TSH TARGET FILE

TS¥ TARGET FILE
SAVE

: ARIS.BIN
(AUTD/HAN) : HANUAL

ACCESS TSE FILE

: HPROPRJYFACTORYALINEIVARISVAPPLI

5 LINE

STORE
GO 0 HCONPARE BSTA->DSK

[DSK - STA] enables the AXIS.BIN file on disk to be retrieved from the AXE zone

to the TSX/PMX memory.

XTEL: Function -axis- linel factory EX\zproprj

RETRIEVE AREA ARIS
FROH T34 SOURCE FILE TO TS HMEHORY

TSH# SOURCE FILE

: ARIS.BIN

ACCESS TSX FILE

: APROPRJNFACTORYALINEIMARISAAPPLI

B LINE

RETRIEVE

I I 501013 S 05K->STA
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Using the AXM configuration and programming software 2

[UTILS] accesses the utilities functions.
E XTEL: Function -axis- linel factory EXxproprj
CONNECTED HMEMORY UTILITIES
8 - AXM HEHORY @ - APPLICATION LIST
I 2 S | 1 - RUN TSR
2 - RAH FILE 2 - STOP TS&
3 - TSH FILE 3 - DELETE PROGRAH
4 - DELETE APPLICATION
5 - HODIFY THE AREA HAWE
B LINE UTILS : TSH MEM
I D B B

Other soft keys, specific to the selected mode, are described in section 2, selecting
working memory.
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2.4  Relationship with PLC memory

2.4-1 Dedicated axis zone in the PLC memory

If the PL7-AXE function is declared for a station, a dedicated axis zone is automatically
created by the XTEL-CONF tool when the STATION.APP file is generated. The size of
this zone is set by the XTEL-CONF tool by default, and may be modified by the user. The
position of this zone is determined by the size of the PL7-3 and other dedicated zones
which it follows.

PL7-3 data

PL7-3 program

Other dedicated functions

AXxis

Contents of the axis zone

When the PLC memory image is created, the XTEL-CONF tool creates an empty zone.
This can then be filled by PL7-AXE (1). It comprises :

» the directory, consisting of :

- a correspondence table between the logic numbers (0 to 63) and the physical
positions of the modules in the racks. The program offers default assignments (2)
which may be modified,

- a table which gives the start address and the size of the applications stored in the
dedicated zone,

« the applications, in ascending logic number order.

Q) Providing the PLC memory image or the PL7-3 application contains the I/O
configuration and the slots are occupied by TSX AXM modules.

) Ascending numbering from Oto 63 inthe order of the modules in the XTEL-CONF
configuration.
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Using the AXM configuration and programming software 2

Dedicated AXE zone

Correspondence table between axis
n°® and module location

Directory
Address and size of stored
configurations

AXIS 0 APPLICATION 0

AXIS 0 APPLICATION 1

AXIS 1 APPLICATION O

AXIS n APPLICATION 0

AXIS n APPLICATION 1

This zone contains the information which can be accessed by the PL7-AXE functions
concerned with its organization and by the axis control OFBs. A compacting function is
used to optimize the contents. A copy of this dedicated AXE zone is stored in the
AXIS.BIN file under the AXIS\APPLI directory on the hard disk (or diskette).

An application stored in this zone can be transferred to the TSX AXM xxx module by the
AXM LD OFB.

TSX AXM
—
PL7-3 E
Directory D
Axis 0 Application 0 B
AXE zone =

Axis i ApplicationJ | _ ~ AXMLD j
OFB

The AXMLD OFB is described in section 2, divider C2.
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2.4-2 Reservation while operating in connected mode

Any FTX 417/507 terminal or microcomputer can be physically connected to any
TSX/PMXPLC station onthe same MAPWAY/ETHWAY/FIPWAY/ETHERNET network.
Because ofthis, several terminals can requestto be logically connected to the same PLC
station.

In order to avoid access or procedural conflicts, each terminal must request reservation
of the entire dedicated AXE zone. This reservation can only take place while reading
from or writing to the directory or to an axis control application.

If the dedicated AXE zone is not already reserved, the requester can access this zone.
From this moment, any attempt by another terminal to access is refused and the
message TSX ALREADY RESERVED appears. This reservation is cancelled when
work has been completed.

Caution

PL7-AXE cannot be used to set up a remote station over a TELWAY network.
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Using the AXM configuration and programming software 2

2.5 Methodology

The AXM configuration software can be used :
« in local mode, working on the disk,

* in connected mode, working on the module memory (AXM MEM) or the PLC memory
(TSXIPMX MEM).

LOCAL MODE CONNECTED MODE
FTX 507 FTX 507

Iy (IRl =)
T TSX FILE E E

AXM FILE TSXMEM [ ¢

i,

S
ﬂ|:I

Hlo S =

AXM MEM

The use of local mode is recommended when creating AXE applications and the
dedicated AXE zone. Although there is nothing to stop a complete application being
created in connected mode, it is really designed for modification, correction and
debugging.

Implementation is in three phases :

Program mode Debug mode
(local) (connected)
Create
1% phase
P directory
\
2% phase Wgt;'\;he Modify the
AV AXM
applications applications
\ \
31 gy Document Update
phase the AXM Documentation

2/11



1st phase : Creating the directory

» Open the main PL7-AXE window.

¢ Select the TSX/PMX File memory.

¢ Select AXIS DIR (the software automatically recognizes STATION.APP files).
Quit by pressing ENTER.

2" phase : Creating the application
 In Program mode : select the TSX/PMX File (Local) and for each axis :
- select the axis number and the application number
- create the configuration (CONFIGURATION)
- create the PIC program (PROGRAM)
¢ In Debug mode : select AXM-MEM (connected)
- modify the configuration and the program
- update TSX/PMX MEM using the Transfer function
(AXM.MEM TRANSFER TSX/PMX MEM)

3" phase : Documentation

¢ In Program mode : select the TSX/PMX File
- document each application
(output to printer or to STATION.DOC file (XTEL-DOC))

 In Debug mode : select TSX/PMX MEM

Note

In TSX/PMX File mode, PL7-AXE works directly on the AXIS.BIN file. It is not
necessary to perform saves.

2/12



X

Selecting working memory Section 3

Sub-section Page
3.1  Introduction 3/2
3.1-1 Role of the common soft keys 3/3
3.2  Selecting AXM memory 3/5
3.3  Selecting TSX/PMX memory 3/7
3.4  Selecting an AXM file 3/9
3.5  Selecting a TSX/PMX file 3/11
This section ends at page 3/12

3/1




3.1 Introduction

The choice of working memory defines the PL7-AXE operating mode : local or connected.

Local mode operation

In this case, the hard disk is selected as the working memory.
In local mode the user can :

« define the configurations and the programs for each module application (AXM file).
Applications created in this way are not associated with any module.

» generate the AXIS.BIN file, image of the dedicated AXE zone (TSX/PMX file).

Connected mode operation

In this case the AXM memory (module memory) or TSX/PMX memory (PLC dedicated

zone) is chosen as the working memory. In connected mode the user can :

» generate or modify a configuration,

» generate the dedicated AXE zone,

« transfer configurations from the disk to the modules or to the dedicated zone in the
PLC memory.

When the terminal is connected to an AXM MEM module, PL7-AXE can also be used
for debugging.

F XTEL: Function -axis- line1 factory E:\xproprj m
LAEH - TER:@.L ARH:8.L.8.6 ARIS:@  APPLI:@
| PL7-AXS V5.8 : INSTALLATION OF AXH 182-172-162 - Copyright TE 1998-93 ‘
PROC : TSE 1877455 V5.8 SAVE : MANUAL FILE : ARIS.BIN
CONNECTED HEMORY OPERATING HODES
1 - TSX MEHORY 1 - PROGRAH
2 - AXH FILE 2 - DEBUE
3 - TSK FILE 3 - TRANSFER ARM
& - DOCUMENTATION
B LINE OPER. HODES CHOICE
ARIS APPLT  AXIS/APP DIR ARIS [JdF UTILS
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Selecting working memory 3

3.1-1 Role of the common soft keys
Details of the soft keys common to the different modes are given below :

[AXIS]

[APPLI]

[AXIS/APP]
[DIR AXIS]

[READ ME]

selects the number of the working module. In documentation mode,
the "*" character confirms all the AXM modules which are configured.

selects the number of the application. In documentation mode, the "*"
character confirms all the applications of the selected module. AXIS = *
and APPLI =* enable documentation of all the channels stored in the
TSX/PMX memory or in the TSX/PMX file.

selects the number of the module and of the working application.

provides access to the AXE directory screen (see section 4.2 in
divider C).

provides access to the PL7-AXE help screens.

[R/S TSX] or [R/S PMX]

[STA - DSK]

sets the PLC to RUN or to STOP.

displays a screen which allows the contents of the dedicated AXE
zone to be stored to disk, as an AXIS.BIN file in the AXIS\APPLI
sub-directory :

XTEL: Function -axis- line1 factory EX\xproprj m

SAVE AREA RXIS
FROH TSX MEMORY TO TSX TRARGET FILE

TSK TARGET FILE : ARIS.BIN
SAVE (RUTO/HAN) : HANUAL

ACCESS TSR FILE : HPROPRJAFACTORYALINELVARISVAPPLI

B LINE

STORE
AUTO/ HAN I I UL SR

[AUTO/MAN] allows the type of store operation to be selected in
connected mode. Inautomatic mode, allmodifications
are systematically stored. In manual mode,
modifications are notstored unlessthe [STA - DSK]
key is pressed.
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[DSK - STA]

[COMPARE] starts the comparison between the source files and
the target files.

[STA - DSK] stores a file and starts up after confirmation.

displays a screen which allows the contents of an AXIS.BIN file,
previously stored to disk, to be transferred to the dedicated AXE zone
of the PLC memory :

XTEL: Function -axis- linel factory E:\xproprj m

RETRIEVE AREA AXIS
FROM TSH¥ SOURCE FILE TO TSX MEWORY

TS SOURCE FILE : ARIS.BIN

ACCESS TSK FILE : WPROPRJAFACTORYALIMEINARISVAPPLI

B LINE

RETRIEVE

I B 000 S 05K->ST

[COMPARE] starts the comparison between the source file and
the dedicated AXE zone of the PLC.

[DSK - STA] retrievesthe selected AXIS.BIN filesto the dedicated
AXE zone in the PLC memory.
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Selecting working memory 3

3.2 Selecting AXM MEMORY

The AXM memory is the only one which can be used for debugging and operating
modules.

The application is stored directly in the module memory on each confirmation.

The AXM memory can only be used if a STATION.APP configuration file, containing at
leastthe I/O configuration performed under XTEL-CONF, has previously beentransferred
to the PLC memory. The PLC can be in STOP or in RUN.

? XTEL: Function -axis- linel factory E:Axproprj m
JAEN - TER:8.L ARH:0.L.0.6 AYIS: @ APPLI:@

| PL7-AXS ¥5.8 : INSTALLATION OF ARH 182-172-162 - Copyright TE 1998-93 ‘

PROC : TSH 187/455 V5.8 SAVE : HANUAL FILE : ARIS.BIN
CONNECTED MEHORY OPERATING HODES

i A%H HEHILY ! U INATTUN

1 - TSE HEMORY 1 - PROGRAH
2 - AXH FILE 2 - DEBUG
3 - TSK FILE 3 - TRANSFER AXH

% - DOCUHMENTATION

S LINE OPER. HODES CHOICE
ARIS APPLT  nRIS/APP DIN AXIS [N
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[UTILS]

Note :

accesses the utilities functions associated with the AXM memory :

0 - APPLICATION CHARACTERISTICS : displays a table of the
application characteristics contained in the module selected : axis
number, application number, geographic address in the PLC,
application name, module type and version.

1 - RUN AXM : RUN the AXM TSX module.
2 - STOP AXM : STOP the AXM TSX module.

3-DELETE THE PROGRAM : allows the PIC program to be deleted
while maintaining the configuration and the internal WNi variables.

4 - DELETETHE APPLICATION :deletesthe entire module memory
(PIC, configuration and internal variables).

Each of these functions is confirmed by the (ENTER) key. The
(CLEAR) key returns the user to the selection screen.

XTEL: Function -axis- line1 factory E:\xproprj m

CONNECTED MEMORY UTILITIES

[ =) (@ - APPLICATION CHARACTERISTICS

1 - T3X HMEMORY 1 - RUN AEH

2 - A#H FILE 2 - STOP ARM

3 - TSH FILE 3 - DELETE PROGRAM

4 - DELETE APPLICATION
B LIME UTILS : AXH HEM
I B B B

In CONFIGURATION and PROGRAM modes, the following message
is displayed if the application number selected does not correspond
to the application number of the module :

APPLI AXE < > APPLI EXPECTED

but the application can still be accessed. However, when ENTER is
pressed to store the application, another message requests
confirmation from the user :

N.APPLI AXM UNEXPECTED, WRITE APPLI?

The <YES> soft key stores the application with the specified number.
The <NO> soft key retains the initial application with its original
number.
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Selecting working memory 3

3.3 Selecting TSX/PMX MEMORY

The PLC memory is essentially for archiving. It allows the various configurations to be
stored in the dedicated AXE zone of the PLC memory.

This store operation allows the PLC program to reload the applications into the modules,
via the AXMLD optional function block, if required. (The AXMLD OFB is described in
section 2 in divider C3).

The TSX/PMX MEMORY can only be used if the 1/O configuration performed under
XTEL-CONF has previously been transferred to the PLC memory. The PLC can be in
STOP or in RUN.

H XTEL: Function -axis- linel factory EX\xproprj m
| PL7-AKS ¥5.8 : INSTALLATION OF AXM 182-172-162 - Copyright TE 1998-93 |
PROC : TSH 1@87/455 Vb.8 SAVE : HANUAL FILE : ARIS.BIN
CONNECTED HEHORY OPERATING HODES

8 - AXH HEHORY @ - COWFIGURATION

U 12 ;O | 1 - PROGRAM

2 - AAH FILE 2 - TRANSFER ARH

3 - TSX FILE 3 - DOCUHENTATION

B LINE WORKING HEH CHOICE

ERIT _ DIR ARIS [0 NN CEIHY B@IL UTILS
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[UTILS]

accesses the utilities functions associated with the TSX/PMX

MEMORY :

0 - LIST THE APPLICATIONS : displays the list of applications
associated with a module :
« the upper boxindicates the number, the geographic address and
the type of module,
« the lower box indicates the application number, the name, the
date and time of creation or last modification, as well as the size
of all the applications stored in the PLC memory.

1- RUN TSX or RUN PMX: sets the PLC to RUN,

2 - STOP TSX or STOP PMX : sets the PLC to STOP,

3 - DELETE THEPROGRAM ' clearsthe PIC program of the selected
application, after confirmation.

4 - DELETE THE APPLICATION : deletes the entire selected
application, after confirmation.

<AXIS> selects the axis number
<APPLI> provides access to the application n°
<AXIS/APP> displays the directory.

5- MODIFY THE AREA NAME : assigns a name of up to 24
characters to the dedicated AXE zone in the TSX/PMX memory.

XTEL: Function -axis- line1 factory E:\xproprj m

CONNECTED HEMORY UTILITIES
8 - AXH MEHORY - APPLICATION LIST
DI 2V |1 - RUN TSR
2 - XM FILE 2 - STOP TSH
3 - TS& FILE 3 - DELETE PROGRAH

4 — DELETE APPLICATION

5 - HODIFY THE AREA HAME

UTILS : TSK HEW
I D B
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Selecting working memory 3

3.4  Selecting an AXM file

This isrecommended for creating AXM configurations in the design office, oras ameans
ofarchiving. Itdoes notrequire the PLC, the module, nor the X-TEL CONF configuration.

The applications are stored on the hard disk or diskette (defined in the VOLUMES of the
X-TEL Software Workshop) as they are entered.

The applications created are "anonymous" : they are not associated with any module
and are not dependent on any PL7-3 application (library function).

XTEL: Function -axis- line1 factory EX\xproprj ﬁﬁ
: \RPROPRIAFACTORVALINEL VAR TS AMODAPTCAL. 172

| PLY-AES ¥5.8 : INSTALLATION OF AXM 182-172-162 - Copyright TE 1999-93 |

SAVE : HANUAL FILE : ARIS.BIN
LOCAL MEMORY OPERATING HODES DESTINATION
8 - AXH HEMORY 8 - CONFIGURATION |8 - AXH MEMORY
1 - TSK HEMORY 1 - PROGRAM 1= 154 WEWORY |
2 - HiM FILE Jf2 - TRANSEER AaH |PEEEt i g ias
3 - TSK FILE 3 - DOCUMENTATION

DESTINATION CHOICE
FILE _DIR AXIS [iZ03 WA BICRRN \BL@AIL UTILS
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[UTILS]

accesses the utilities functions associated with the DISK memory :

0 - MOD DIRECTORY

Displays the list of files contained in the AXIS\MOD directory, the
module type (162, 172 or 182) and the size of the application.

1- LIST OF APPLICATIONS (162)

Table of the list of TSX AXM 162 application files stored in the
AXIS/MOD directory with the creation date and the size of the

application alongside.
The (CLEAR) key returns the user to the selection screen.

2 - LIST OF APPLICATIONS (172)

The same as the preceding function but for TSX AXM 172

application files.
3 - LIST OF APPLICATIONS (182)

The same as function 2 but for TSX AXM 182 application files.

4 - DELETE THE PROGRAM

Destroys the PIC program of the file specified using the <FILE>
soft key. The file retains the configuration. To completely destroy

an application file, the <DELETE> soft key must be used.

’F XTEL: Function -axis- linel factory EX\zproprj ﬁ
: JAFACTORYALINEL VAR TS \HOD
Filename Type Date Time Size Zone: [JI])

—ENTER: To select—CLEAR/QUIT: To abort-Unit: [—Free: EIRMIWM—
UTILS : ARM FILE

Two soft keys are common to the disk utilities.

[SEARCH]
[DELETE]

searches for a file in a list.

deletes, after confirmation (YES), the file indicated by the cursor.
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Selecting working memory 3

3.5 Selecting a TSX/PMX file

This mode allows an image of the PLC memory to be created in Local mode.

To use the TSX/PMX file, the station configuration must have previously been created
using XTEL-CONF.

F‘ XTEL: Function -axzis- line1 factory EX\xproprj m
1\ AAPPLTAVARTS.BIN ARIS:7  APPLI:?

| PL7-AX5 V5.8 : [INSTALLATION OF AXH 182-172-162 - Copyright TE 1998-93 |

LOCAL HEHORY OPERATING MODES
- RRH HEMDRY B GO TGORA ION ]
1 - TS% MEMORY 1 - PROGRAH
2 - AR FILE 2 - TRANSFER XM

SEENETS 10 |3 - DOCUMENTATION

OPER. HODES CHOICE
ARIS  APPLI _ AXIS/APP DIR AXIS 1IN Lagiald W00 D UTILS

[STORE] Stores the configurationin an xxx .BIN file. By default, the store name
is AXIS.BIN. The screen displays two keys :

[FILE] enables selection of another name for the store file :
XxX.BIN

[STORE] executes the store function.
[RETRIEVE] Enables an xxx.BIN file, previously stored using the STORE function,

to be retrieved.
The file is restored in the X-TEL zone under the name : AXIS.BIN.
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[UTILS]

accesses the utilities functions associated with the TSX/PMX file :

’F‘ XTEL: Function -azis- line1 factory EXxproprj W
: \APROPRJAFACTORYALINEINARTS\APPLI\ARTS . BIN
LOCAL HEMORY UTILITIES
8 - AXH HEHORY @ - DIRECTORY \APPLI
1 - TSH HEHORY 1 - LIST OF TSH FILES
2 - AXH FILE 2 - APPLICATION LIST
EIEET S S 3 - DELETE PROGRAM
4 - DELETE APPLICATION
5 - MODIFY THE AREA HAME

UTILS : TSX FILE
I D B B

5

DIRECTORY\APPLI : displays the list of files contained in the
directory :

AXIS\APPLI (xxx.BIN, xxx.DOC files etc).

LIST OF TSX/PMX FILES : displays the list of configuration files
(xxx.BIN files).

LIST OF APPLICATIONS : displays the list of all the applications
linked to an AXM module in the current xxx.BIN file.

DELETE THE PROGRAM : deletes the program specified by an
axis number and an application number in the current xxx.BIN file.
DELETE THE APPLICATION : deletes the application specified
by an axis number and an application number in the current
xxX.BIN file.

MODIFY AREANAME : assignsacommentofupto 24 characters
to the current xxx.BIN file.
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x Managing the dedicated AXE zone

Section 4
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4.1 Dedicated AXE zone

This PLC memory zone is used for storing the directory and the various applications
which may be loaded into the AXM modules. This zone is managed entirely by
PL7-AXE :

e The directory is created by PL7-AXM.

» The configurations are entered :
- either by direct entry to the TSX/PMX memory, from PL7-AXE,
- or by transferring an AXM FILE to the TSX/PMX MEMORY,
- or by transferring an AXM MEMORY to the TSX/PMX MEMORY.

Directory

Application 0 Axis 0

Application 1 Axis 1

Dedicated AXE zone

Application n Axis i

Any attempt to transfer a application to the PLC memory or to modify an existing
application may be preceded by one of the following two messages :

» Area full : The size of the dedicated AXE zone is insufficient to receive the new
application. The size of the zone can be modified using the XTEL-CONF tool.

» Areato be compacted : The size of the dedicated AXE zone is sulfficient, provided
that it is compacted. Optimizing the dedicated zone in this way removes the "holes"
created during transfer operations or when applications are deleted. Compacting is
performed by the [PACK] key accessible from the directory screen (see section 4.2).
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Managing the dedicated AXE zone 4

4.2  Directory

An axis control application is defined by :
e an axis (or module) number from 0 to 63,
 an application number from O to 8.

Itis the directory which defines the correspondence between the geographic position of
the modules in the 1/O configuration and the logic numbers.

Created by PL7-AXE, the directory is stored initially in the dedicated AXE zone of the
PLC memory. The first 64 AXM modules in the 1/0 configuration are allocated an axis
number from 0 to 63 in ascending order.

The allocation of these numbers may be modified by the user.

If PL7-AXE is operating in connected mode (AXM MEMORY or TSX/PMX MEMORY),
the [DIR AXIS] soft key will display the AXIS DIRECTORY screen (or enable this
directory to be created).

= XTEL: Function -axis- line1 factory E:\xproprj I..
- E : LINET

YIS ND :
RACK SLOT | HODULE | ARIS ‘HPPLI NB APPLI SIZE

- [words)
j—— W-i- -F 289
a

W

RESERVED ([words) : 327647
FREE [words) : 32329

TSE FILE : ARIS.BIN

ARIS DIRECTORY
ALL DIR ARIS NB APPIT DN NN N NS

TSX/IPMX-AXM space

RESERVED The number of reserved words is fixed by XTEL-CONF. This number
cannot be modified by PL7-AXE.

FREE The number of free words represents the memory area not used.

TSX FILE AXIS.BIN is the name under which the dedicated AXE zone is stored
on disk using the [STORE] command.
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Soft keys
[ALL DIR]

[AXIS]

[PACK]

[.f..]

provides a detailed view of the AXIS directory, specifying for each
logic number :

« its geographic location : rack, module,

o its type (TSX AXM 162, TSX AXM 172, TSX AXM 182, etc),
» the number of the associated AXM,

« the size assigned to each application.

[TOP] displays the start of the directory,
[BOT] displays the end of the directory,
[PREVPAGE] displays the previous page,
[NEXTPAGE] displays the next page.

This is the view of the directory which will be provided in the
documentation.

is used to modify the default assignment of the axis numbers. A
number can only be assigned to one slot.

compresses the dedicated AXE zone. Itis also used to recover empty
spaces which have been created, for example, when applications
have been deleted.

only displayed if the configuration is made up of more than 16
TSX AXM modules. It enables movement from one group to another.
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Managing the dedicated AXE zone 4

[UPDATE]

Modification of a slot, or the addition or removal of an AXM module
affecting an 1/O configuration using XTEL-CONF, is indicated in the
AXIS directory by an asterisk which precedes each module concerned.
Displayed only in this case, the [UPDATE] key causes the directory
to be updated following each new I/O configuration defined by
XTEL-CONF.

= XTEL: Function -azis- line1 factory EA\xproprj m
- E : LINET

ARIS NO : @

RACK SLOT \ HODULE | A%IS |nPPL1 NE APPLI [5125]

.1 2 O S S aoree
0 289

RESERVED (words) : 32767
FREE (words]) : 32361

TSR FILE : ARIS.BIN

ALL DIR

AXIS DIRECTORY
DIFF___AXIS ND APPLI MUGMS Sy I ML
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[DIFF]

displays the differences between the configuration of the AXM
modules stored in the AXIS directory and the current /O configuration

of the AXM modules in X-TEL.

In connected mode, the current 1/O configuration of the AXM modules
corresponds to the I/O configuration stored in the PLC.

In local mode, the current I/O configuration of the AXM modules
corresponds to the I/O configuration defined under XTEL-CONF.
This key is not displayed unless a difference is detected (addition,

removal or modification of a module).

XTEL: Function -axis- line1 factory EX\xproprj

RACK SLOT | DIR. MODULES KTEL-CONF
+ 8 5 AKH 172
- 8 6 AXM 172 AXH 172
DIFFERENCE
I D N ——

Meaning of the characters in the margin :

= no change
+ module added

- module removed
# different type of module

If a configuration is made up of more than 16 modules, the following soft keys are

displayed :
[TOP]

[BOT]
[PREVPAGE]
[INEXTPAGE]

[XTEL-CONF]

accesses the first module on the first page of the directory,
accesses the first module on the last page of the directory,
accesses the first module on the previous page of the directory,

accesses the first module on the next page of the directory.

displayed if there is a discrepancy between the directory and the 1/0
configuration defined under XTEL-CONF. This key enables

XTEL-CONF to be launched directly from PL7-AXE.
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1.1

Presentation 1

Documentation Presentation

This manual describes the installation, setting-up and operation of
TSX AXM 172, TSX AXM 182 and TSX AXM 162 axis control modules with
the TXT L PL7 AXS V4 axis control software pack and the TSX XBT 182
operator terminal.

The manual is in four main parts:

Part 1 (Divider A) : Axis Control Presentation

A presentation of the main components of the axis control system.
It describes the interactions between the various devices and the overall set-
up of an axis control application.

Part 2 (Divider B) : TSX AXM 172/182/162 Axis Control Modules

This part of the manual describes:

. Application parameters,

. Operating modes,

. Programming language syntax,

. Interaction between the axis control module and the PLC processor,
. Axis control module hardware installation.

Part 3 (Dividers C1,C2and C3): TXT L PL7 AXS V4 Axis Control Software

This part of the manual describes the axis control software for use with
TSX AXM 172/182/162 modules on FTX 507 workstations or IBM PS/2 or
compatible microcomputers.

Only the entry and modification of axis parameters and the AXM program are
covered here. The parameters and instructions are described in the axis
control module sections.

Part 4 (Divider D) : TSX XBT 182 Operator Terminal

A full description of the TSX XBT 182 operator terminal and its operating
modes.

Divider F contains the TSX AXM 172/182/162 module and TSX XBT 182
terminal Quick Reference Guides that summarize all essential information on
programming and operating TSX AXM 172/182/162 modules and their
terminals.

Divider G, Additional Information includes a procedure for updating
applications. This only applies to users with an installed base of axis control
applications running on V3 level PLCs (TSX 47-30/67-20/87-30) who wish to
upgrade their system to use V4 level Model 40 PLCs.
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1.2

Presentation

Axis Control System Presentation

TSX Series 7 axis control system

Speed
Controller

Tt D‘ Tt = Tt T
or TSX AXM 182
0 N

o
@

TXT L PL7 AXS | moreen

)

N |
Incremental
Encoder

,,,,,,,, e TSX XBT 182

The TSX Series 7 axis control system comprises:

« TSXAXM 172, TSX AXM 182 and TSX AXM 162 axis control modules for
use with TSX 47-40, TSX 67-40, TSX 87-40 and TSX 107-40 PLCs. These
programmable axis control modules run a user developed program and are
designed to control a speed controller used to move a moving part along
a linear axis with servo loop feedback control of its position.

. The TXT L PL7 AXS V4 software pack for FTX 507 workstations. This
software is used to program TSX AXM 172, TSX AXM 182 and TSX AXM
162 modules. It also provides the user with ready to use Optional Function
Blocks (OFBs) that simplify the module set-up procedure.

. The TSX XBT 182 terminal for operating and adjusting the modules.

The TSXAXM 172 and TSX AXM 182 modules can be programmed and can
operate independently of the CPU as compared with the TSX AXM 162 which
cannot be programmed. Allmovements are executed under the control of the
CPU.

The TXT L PL7 AXS V4 software is used in the application programming and
debug phases.
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Presentation 1

Axis Control System Presentation

The TSX XBT 182 terminal provides all of the services required for normal
operation. It lets the user access all axes in a configuration. When required
by the user, it will also monitor motion, modify parameters, control manual
mode motion, etc.

There are two versions of the terminal:

. The TSX XBT 182.1 dedicated axis control operator terminal,

.The TSX XBT 182.2 multi-purpose terminal that provides a standard
operator dialog terminal function in addition to the specialized axis control
terminal features.

Companion products

In addition to TSX Series 7 products that are used for servo loop control and
processing, Telemecanique can also supply all of the other component parts
required in an axis control application (operating part) :

. The XCCrange of incremental rotational encoders (with an open collector,
Totem Pole or line transmitter output).
Refer to the general catalog or specialized catalog,

. The Rectivar range of speed controllers for DC motors,
. The MASAP range of servo drives, comprising :

. An auto-synchronous permanent magnet (brushless) motor fitted with a
resolver,

. A dedicated speed controller.

When used with TSX AXM 172/182/162 modules, these components let the
user develop high performance servo loop systems. Connection cables
between the TSX AXM modules and the MASAP servo drives are also
available. Refer to the general catalog or specialized catalog for more
information.
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Axis Control System Presentation

Multiple axis layout

o ©
| Efeiemecariqus] TSX XBT 172
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B e R o i on Axis O
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AXis 1
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AXis n o o
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The TXT L PL7 AXS V4 (version 4.5) software allows up to 64 axis control
modules to be handled. The maximum number of modules physically present
in a configuration depends on the PLC used.

These modules can operate independently or can be synchronized by a PLC
program.

The TXT L PL7-AXS V4 software pack lets the user program all of the axis
control modules in a configuration.

Each module in a PLC rack slot is assigned an axis number from O to 63.

The TSX XBT 182 can access 16 modules and simultaneously display
positions on two axes.

Multiple application layout

TSX Series 7 PLC

AXisn  ——————— o TSX AXM 182 Modules
Axis 1

' | r B
Axis 0 | |
Application 0 | |
Current |
Application 1 Application |
N _Aa)lgaa)n_m_ N Internal Memory -

User Memory Field

For each axis, the user can generate up to nine applications.

Once generated, the applications stored inthe PLC memory can be transferred
cycle by cycle to the internal memory of the axis control module via a
TSX XBT 182 terminal, the TXT L PL7 AXS V4 software or the user program
via the AXM LD OFB.
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1.3 Terminology Conventions

To simplify the descriptions in this manual, the following conventions are
used :

. The term TSX AXM module refers to TSX AXM 172, TSX AXM 182 or TSX
AXM 162 modules, except in those sub-sections where their detailed
specifications are described.

(TSX AXM 172 and TSX AXM 182 modules have identical functions, only
their user interface and performance differ. The TSX AXM 162 has a user
interface identical to the TSX AXM 182 but cannot be programmed).

. Theterm TSX XBT 182 refers to the operator terminal in either its dedicated
axis control version (TSX XBT 182.1) or its multi-function version
(TSX XBT 182.2).

. The term PL7-AXE program or software refers to the program used to set-
up axis control applications on the FTX 507 workstation or an IBM PS/2 or
compatible microcomputer.

. The term PLC Processor refers to Telemecanique TSX Series 7 Model 40
PLCs that accept axis control modules, i.e. (TSX 47-410/411/420,
TSX 67-410/420, TSX 87-410/420, TSX 107-410/420 PLCs).

1/5



1/6



2 Set-

up Steps 2

The diagram below is intended to illustrate to the user the various steps that
are required when setting-up an axis control application and the order in
which it is recommended that these steps be performed.

By each step is listed the corresponding Sections or Sub-sections in this
manual and where necessary the type of form that should be used.

Assumption : PLC I/O already configured (using PL7-3 .
p y g ( 9 ) Divider Section Form
Install c2 11
PL7-AXE
Install modules, B 7.1/7.2
Install Connection B 7.3 A5-3
Hardware (Terminal installation D 1
Y
Parameter
Configure table, B 2 A5-1
Modules Enter
configuration c2 5
YV
Preliminary B 7.4
adjustments Preliminary checks or C2 7.4
Adjust servo loop
Y
Module_ Write program, B 5 A5-2
Programming | Enter program
Cc2 6
Sequential B 6
PLC C3 1to4
Programming
From PL7-AXE Cc2 7
Debug From XBT 182 D 3t07
Y
Store Cc2 8and 9
Documentation
Y
_ B 6
Operation W!th XBT D 3and 4
Without XBT
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1 Module Presentation 1

1.1 Axis Control Presentation

Purpose
TSX AXM 172, TSX AXM 182 and TSX AXM 162 Axis Control Modules are
part of the TSX Series 7 range of intelligent I/O modules.
These modules can operate independently and have their own microprocessor
and operating software providing high level performance and the ability to
control specialized applications.
These modules can control the motion of a moving part along a linear axis
with servo loop position control.

Inputs/Outputs

Programming

The module receives as an input an incremental position signal and signals
for reference point set-up (axis calibration) or event detection.

The output from the module is an analog signal used to control a servodrive.

Analog
Output £ 10V

Tachometer

(IR S AT

Incremental
Encoder

TSX.7-40

The module also provides four auxiliary relay outputs.

TSX AXM 172 and TSX AXM182 modules have their own programming
language.

This language comprises a motion control instruction set and another
instruction set for structuring programs with jump and subroutine call
instructions.

The module program, or AXM program allows totally independent control of
simple or complex motion profiles.
The TSX AXM 162 module has no AXM program.

The module also exchanges data and can be synchronized with general
application sequencing through the 1/0 bus and the standard communica-
tions interfaces used between the module and the PLC processor. The part
ofthe PLC program dedicated to synchronization with the TSX AXM modules
is referred to as the PLC program.
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Module Presentation

AXxis Control Presentation

Main Characteristics

Inputs

Three inputs for incremental encoders:
« Open collector 5/24 VDC on TSX AXM 172,
* Line outputs (RS-422) on TSX AXM 182/ 162.

One 24VDC (cam) event detector input.

One 24 VDC safety interlock input.
Compatible with Cenelec standard proximity
detectors.

Outputs

One + 10 V analog output for a speed controller.

Four auxiliary relay outputs with one dedicated
to the speed controller safety interlock input.

Counting frequency

40 kHz max. for TSX AXM 172,
80 kHz max. for TSX AXM 182/ 162.

Servo loop Proportional correction of deviation using
feed forward (overshoot) compensation.
Move * Specific motion control language for AXM

programming

172 /182:
254 program steps max.
32 basic instructions.

* From CPU for AXM 162.

Application rule

A trapezoid velocity rule is applied:
The ACCEleration and DECEleration
values can be modified.

6 A Acceleration

ACCE

DECE
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1 Module Presentation 1

AXxis Control Presentation

Adapting to Mechanical Characteristics

Given the maximum counter fre-
guency accepted by the TSX AXM
modules, the movement limit charac-

teristics depend on the selected In0

encoder and its resolution, defined as

the distance covered by the moving In1 ] |
part during one encoder pulse.

Encoder Pulses
-

Maximum allowed encoder frequencies:

* TSX AXM 172 module : 40 kHz,

* TSX AXM 182/ 162 modules : 80 kHz.

The TSX AXM 182/ 162 modules have a "multiply by 4" feature that allows:

- Improving the sensor resolution by a factor of 4 with a given type of encoder,
or

- Selection of an encoder that has 4 times less resolution when the resolution
value is set.

In the Appendix Section (refer to Appendix pages A/5 and A/6) two tables
“TSX AXM 172 /182 / 162 module performance” summarize the maximum
axis characteristics (length, velocity, etc).

A validity check on the values is provided by PL7-AXE during the definition
of machine parameters.

The table below illustrates the differences between the three types of

module :
Input interface
Open collector RS 485
Programmable TSX AXM 172 TSX AXM 182

Non programmable _ TSX AXM 162
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Module Presentation 1

AXxis Control Presentation

TSX AXM 172 module hardware presentation

The TSX AXM 172 is a single height module comprising the following
parts:

@A protective enclosure.
@ 10 indicator LEDs:

(F)Module failure,

OK module power on and operat-
ing correctly,

RO to R2 relay outputs active,

InO to In4 inputs at 1.

Sy
2

@A connector for the module analog
output.

A connector for all encoder inputs
to the module and the four relay
outputs.

@A removable TSX BLK 4 terminal
block with 32 screw terminals
available for connection.

(&) A 9-pin TSX CAC 04 Sub-D con-
nector.

e~
\/ @An adjustment potentiometer for

the analog output offset level.

Notes:

» The status of relay output R3 is not displayed,

» The TSX BLK 4 terminal block and the TSX CAC 04 connector are not
supplied with the module but are absolutely necessary for using the module.
For safety reasons, never replace the TSX CAC 04 connector with a similar
connector.

The software and hardware
configuration code is 729.
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1 Module Presentation

AXxis Control Presentation

TSX AXM 182 / 162 module hardware presentation

The TSX AXM 182/ 162 is a single height module comprising the following

parts:

Sy

c
—

2y

/o

=——— @ A protective enclosure.
@ 10 indicator LEDs:

(F)Module failure,

OK module power on and operat-
ing correctly,

RO to R2 relay outputs active,

InO to In4 inputs at 1.

(3) A connector for the module analog

output.

(@) A connector for module auxiliary

I/O connections and their supply
lines.

@ A connector for encoder connec-

tion.

(6) A connection kit comprising three

Sub-D connectors that must be
ordered separately. Ref.
TSX CAC 06.

@ An adjustment potentiometer for the analog output offset level.

A 25-pin Sub-D connector for connecting the incremental encoder.

Note:

Connections must be made using the TSX CAC 06 connection kit or
VY1-M621-CLC5 and VY1-M621-CLA cables.

code is:

The software and hardware configuration

TSX AXM 182 : 732
TSX AXM 162 : 735.
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1.2

Module Presentation 1

Particulars of the TSX AXM 162 module

The TSX AXM 162 module is similar to the TSX AXM 182 module. Its
difference lies in the fact that it does not have an “Automatic” mode (or
program).

As this manual is common to all three modules, TSX AXM 172 / AXM 182/
AXM 162, it is therefore necessary to explain the significance of the lack of
automatic mode. Section 5 "PROGRAMMING" does not concern the TSX
AXM 162 module. On the other hand, paragraph 6.7 is entirely dedicated to
programming moves from the CPU of the programmable controller.

In the rest of this document, so as to avoid reading parts unnecessarily, text
which is not relevant to the TSX AXM 162 is highlighted in grey and a note
is given at the bottom of the page.

List of functions not available on this module

- Automatic or program mode (cycle, point to point, step by step).

- Teaching of set points and consequently everything which concerns the
internal set points table (WNi table).

- Fault processing by module program.
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1 Module Presentation 1

1.3 Internal Layout of the Modules

Application TSX AXM Module PLC
Incremental Processor
Encoder
—— Ing@ Configura-
A tion
In1 = Servo Parameters
B
In2 Loop t
n___mReference /o |« XBT
=l Setup_| -— Inter- IW / OW
AXM | | face
Speed Program <
Controller
—————
Enable R2 : 1t
Speed controller R1 : AUX. :
D sg Lo Internal
24VDC 1 n3 : : Variables
24VDC In4 | :

The TSX AXM modules incorporate five main functions:

-Moving part position servo control,

- Processing of the application programmed by the user,

- Operating functions,

- Interface with the application,

- Interface between the PLC processor and the TSX XBT terminal.

Servo position control

Depending on the position and velocity instructions and on the actual position
of the moving part, the module generates the velocity command for the speed
controller.

Application processing

The configuration parameter table adapts module operation to the applica-
tion to be processed.

The module executes the AXM program entered by the user and derives the
target positions and the motion velocities.

Operating functions (not shown in the diagram)

The internal software of the module supports a set of functions and checks
that apply to module operation:

- Manual mode motion, manual reference set-up, etc.

- Deviation and stop checks, etc.

Application interface

This part comprises the module I/O described in Sub-section 1.4.

Interface between the PLC processor and the TSX XBT terminals

This function enables synchronization of the TSX AXM application with that
of the PLC processor. Communication is “user transparent” when a
TSX XBT terminal is used to control the module.

Functions not available on TSX AXM 162 module.

1/7



1

1.4

Module Presentation

Servo Loop

Main servo loop function

The servo loop is designed to link the position of a moving part to an
instruction value.

As in all servo controlled components, static and dynamic components are
dependent on the complete motion system (including both the algorithm and
mechanical parts) and on the variation of the instruction over time.

Machine layout

Module AXis
> Speed »| Motor AL Reduction B Pitch ¢
> Controller g e e Y
AXM ! ! !
. | l
L e e - 1 = Kl
Tachometer < |
Generator |
A !
I
I
I
F Incremental !
encoder

Pitch = distance covered in a single shaft revolution.

The incremental encoder can be either linear or rotary. In both cases it
provides a signal with a frequency proportional to the velocity and a number
of pulses that is proportional to the position.

Depending on the layout of the machine system, the sensor can be fitted in
A, B or C positions (rotary in A and B, linear in C).
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1 Module Presentation
Servo Loop
Diagram
vref
KV
Vv Analog
’ + Output
Reference eref KVAR Peak P
° imit DAC
—»| Setup + + Limiting
ACCEL DECEL Encoder
Scaling |« Upcounter | Inputs:
Downcounter

Reference set-up

Scaling

This function is not accessible by the user. It is used to enter the instruction
values for eref =f(t) and vref = f(t) as a function of the overshoot and velocity
values specified by the user along with the acceleration (ACCEL) and
deceleration (DECEL) values set in the configuration and the velocity
modulation factor.

Depending on the maximum velocity, distance and resolution, the module
calculates the value of the scaling factor KR (that is also referred to as the
machine characteristic factor).

The user can access a fine adjustment of this factor from the TSX XBT
terminal or PL7-AXE program to compensate for any lack of precision in the
machine parameters entered in the configuration.

Upcounter/Downcounter

The sum of the sensor increments gives the position of the moving object and
allows monitoring of its motion.
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Module Presentation 1

Servo Loop

KVAR

Peak Limiting

KV

Proportional gain factor:
KVAR = C . KPOS . UMAX

C : Constant
UMAX : The value of the variable speed controller instruction corresponding
to VMAX velocity (UMAX <9 V).

The user enters the required KPOS value in the configuration and the module
calculates the corresponding KVAR value.

The LIMV factor entered in the configuration allows the user to adjust the
authorized velocity overrun value.

5% < LIMV < 20% of VMAX

The feed forward factor or overshoot compensation factor is expressed as a
percentage. 100% corresponds to the value that would completely remove
any deviation at constant velocity when using a speed controller without
continuous error.

When KV increases, the deviation decreases, however the risk of an overrun
including the risk of stop point overshoot is increased. Therefore a compro-
mise between the two must be found.

Note: In some cases, the deviation passes through a minimum level and may
change sign when KV increases.

Digital Analog Converter (DAC)

The function of this circuit is to convert the digital output value (10 bits + sign)
into an analog voltage of between +10 V and -10 V.

Sampling Rate

Although not shown by the diagram, the servo loop operates with a sampling
rate of 10 ms.
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1 Module Presentation 1

1.5 Module I/O

Inputs

Outputs

Note

TSX AXM modules have five inputs In0, In1, In2, In3, In4.
In0, In1, In2: Incremental encoder inputs

These three inputs are designed to receive an incremental type position
signal.

Various sensors can be used, such as:

- Rotary incremental encoder,

. Linear incremental encoders.

. signals from a MASAP variable speed controller.

In0 and In1 are designed to receive signals from a direction discriminator
encoder.

In2 is designed to receive the zero marker signal from the incremental
encoder.

In3: Event detection input

A 24V input designed to receive a signal from a position sensor when used
with mechanical cam detection:
. For manual reference point set-up (determining the physical reference point),
- For motion with event sensing.

In4: Safety interlock input

The safety interlock input that must be kept supplied. When there is no
voltage on this input, an emergency stop is caused on the axis.

The module comprises one analog output and four relay outputs.

An analog output, + 10V (10 bits + sign for TSX AXM 172 and 12 bits + sign
for TSX AXM 182/ 162) designed for controlling a variable speed controller.

RO: Relay output designed to control the speed controller safety interlock
input.

Relay RO is controlled by the module. The analog output takes its value
200ms after the relay is enabled.

R1, R2, R3: Auxiliary relay outputs

These three outputs can be enabled by instructions from the AXM program
and can be used for direct action on the application. These outputs can also
be enabled by discrete 1/O interface bits or by the TSX XBT terminal in other
operating modes.

The 1/O connection and technical characteristics are described in Sub-
sections 7.3, 8.2 and 8.3.

Functions not available on TSX AXM 162 module.
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1 Module Presentation 1
1.6  Positioning Functions
Position reference
L MIN Point Field L MAX
- >
PRE Index Position
| ; |
| |
| |
| |
: Absolute Position :
| |
| |
0 | Machine Origin |
| | .
X MIN Valid Measurement Field X MAX
- >

Position calculation

The module generates the position measurement by counting the number of
pulses received from an incremental encoder.

Position reference

Axis positions are giveninrelation to the reference point. The module enables

the use of various reference point set-up procedures.

Point field

The field that comprises all measurement points is restricted only by the

counting capacity and the resolution of the selected sensor.

Travel limit

By configuration, the user defines two travel limit positions referred to as soft
stops (XMINand XMAX). Axisormovingpartmotionisrestricted to thedistance
between the two limits. This is the valid measurement field. The module will
systematically stop the moving part if it moves outsid the soft stops.

Indexed positions

The moving part position can be referenced in relation to the PRF parameter

(position index).

Functions not available on TSX AXM 162 module.
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1 Module Presentation 1

Positioning Functions

Various accessible positions

Velocity/Time presentation Velocity/Position presentation
Velocity Velocity
1000 mm/mn 1000 mm/mn
300 mm/mn 300 mm/mn
> >
0 \ Time 0 Position
200 mm/mn 200 mm/mn - —

These two presentations illustrate actual moving part motion. The Velocity/
Position presentation has the advantage of showing both useful parameters
in the same graph. The other graph showing Velocity/Time will be used later
in this manual. To simplify the illustration of motion with acceleration
and deceleration periods, line segments will be used and not curves.
Negative velocities indicate reverse direction motion.

Positions
The module can process the following types of position:

. Immediate positions: positions where the value is given explicitly in the
instruction,

- WNi internal positions (numbers 0 to 100): internal words designed to
receive the positions obtained by teaching the module set points or by
entering instructions,

. External positions provided by the TSX XBT terminal or by the PLC
processor using register words OWxy,6 and OWXxy,7.

Measurement units
The position, velocity and acceleration measurement units are physical units:

User defined physical units

The user defines the configuration parameters (refer to Sub-section 2.2), the
physical units for the display of the measurement values by PL7-AXE and the
TSX XBT terminal.

Module physical units

These are calculation units used by the module and the display units used for
the measurement values in register words OWxy,4 to 7 and IWxy,6 and 7.
They depend on the maximum velocity VMAX selected (remember that
VMAX depends on the resolution, refer to the complete table given in the
Appendix).

Functions not available on TSX AXM 162 module.
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2 Configuration Parameter Table 2

2.1 General

Purpose

A table of 32 parameters enables the adaptation of module operation to the
application to be processed.

There are three types of parameters:

. Axis parameters (sensor resolution, maximum velocity, etc.),
. Servo loop parameters (position gain, etc.),
. Operating parameters (error detection and processing, etc.).

The module can only operate if this table has been filled-in and transferred
to the internal memory by the user.

Parameter access

These parameters must be entered using PL7-AXE in Configuration Mode.
Once the module has been configured, some of the parameters can also be
modified :

« From a TSX XBT terminal,
. By AXM program instructions.

Access to modifications depends on the type of parameters selected:

A : Accessible only using PL7-AXE,

B : Can be modified using the TSX XBT terminal,

C : Can be modified using the TSX XBT terminal and AXM program
instructions.

Selecting parameter values

When using PL7-AXE to enter the parameter table in Configuration Mode,
once the resolution and maximum velocity parameters have been entered,
default values are proposed for other parameters.

These parameters must be appropriate for the application.

The table on the following page is designed to guide the user in selecting the
values of these parameters.

Functions not available on TSX AXM 162 module.
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2 Configuration Parameter Table

2.2 Parameter List

The table below gives the function of each parameter along with its possible values.

Parameters Explanations and limit values Type Typical
values
Sensor Distance travelled by the moving part between A
resolution  two sensor points (1 increment) See Appendix A.1.
RESOL
Min. limit : TSX AXM 172: 0.1 um Max. limit: 2000.0 pm
TSX AXM 182: 1 pm.
Maximum Max. moving part velocity by applying the value UMAX
velocity velocity to the analogue output. See Appendix A.1 A
VMAX
Min. limit : 11 mm/mn
Max. limit : Value calculated by PL7-AXE, depending
on the resolution of the selected sensor.
User Display units for all parameters, as opposed to the A
selected module units that are used for internal calculations.
units:
UPUL Length unit : UM, mm, cm, dm, m mm
UPUV Velocity unit : mm/mn, cm/mn, dm/mn, m/mn mm/mn
UPUA Acceleration unit : mm/s?, cm/s?, dm/s?, m/s? mm/s2
Soft Valid measurement field See Section 4.2 A
stops
XMAX Limits :  The limit values are calculated by
XMIN PL7-AXE depending on the resolution
and maximum velocity.
Acceleration See Section 4.1 C
Deceleration
ACCE Limits :  The limit values are calculated by VMAX/6
DECE PL7-AXE depending on the resolution
and maximum velocity.
Type of See Section 4.1 B
reference
TYPEREF Values: 1 =shortcam + zero marker
2 =cam
3 =long cam and limit switch + zero marker
Manual This is the velocity of the moving part in assisted B
drive man. mode, man. drive mode and man. set mode.
velocity
VMAN Min. limit: 1 mm/mn, Max. limit: VMAX. VMAX/10
“Stopped” See Section 4.2 C
velocity
VSTOP Min. limit: 1 mm/mn, Max. limit: VMAX. VMAX/10
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2 Configuration Parameter Table 2

Parameter List

Parameters Explanations and limit values Type Typical
values
Stop time See Section 4.2 B
period
TSTOP Min. limit: 1 x 10ms, Max. limit: 65535 x 10 ms. 1 sec
Target C
window See Section 4.2 (Target Window Check).
TW
Min. limit: 1 pm, Max. limit: (XMAX-XMIN)/10.
Max. See Section 4.2 C
deviation
DMAX Min. limit: 1 pm. Max. limit: (XMAX-XMIN)/2.
Speed Analog output voltage corresponding to max. B
controller velocity VMAX. Refer to appendix Al.
voltage for
VMAX [JUMAX Min. limit: 1 volt, Max. limit: 9 volts. 9
Position Refer to appendix A2 B
loop
KPOS Position gain : 1.00to0 32.00 s* 16
LIMV Max. velocity tolerance : 5 to 20% over VMAX 20%
KV Velocity correction factor : 0 to 100% 20%
Deviation See Section 4.2
check
MDMAX Divert mask: Y = Fault process. by XBT or PLC, B Y

N = On error, divert AXM program
to divert step NDMAX.

NDMAX Divert step number: 0 to 253. C

Stop See Section 4.2

check

MSTOP Divert mask: Y = Fault process. by XBT or PLC, B Y

N = On error, divert AXM program
to divert step NSTOP.

NSTOP Divert step number: 0 to 253. C

Target See Section 4.2

window

checks Divert mask: Y = Fault process. by XBT or PLC, B Y
MTW N = On error, divert AXM program

to divert step NTW.

NTW Divert step number: 0 to 253. C

Functions not available on TSX AXM 162 module.
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2 Configuration Parameter Table 2

Parameter List

Parameters Explanations and limit values Type Typical
values
Sync. time- See Section 4.2
out period
TSYN Synchronization time-out: B
Min. limit: 1 x 10ms, Max. limit: 65535 x 10 ms.
MSYN Divert mask: Y = Error processed by XBT or PLC, B Y

N = On error, divert AXM program
to NSYN divert step.

NSYN Divert step number: 0 to 253. C
PLC See Section 4.2
processor
checks Divert mask: Y = Error processed by XBT or PLC, B Y
MCPUF N = On error, divert AXM program
to NCPUF divert step.
NCPUF Divert step number: 0 to 253. C
Number of
internal
positions Min. limit: O, Max. limit: 100. A 0
NBWN (*)

(*) The AXM program can use a maximum of 100 WNi internal positions.
The NBWN parameter determines the number of WNi internal positions numbered from WNO that
will be transferred when the application is stored in the internal memory of the PLC or saved to disk.

Functions not available on TSX AXM 162 module.
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3  Operating Modes 3

Important Note

Most of the operations described in this Section can be performed from three
different systems.

. PL7-AXE which in addition to its configuration/programming function also
allows the user to debug applications,

. A TSX XBT terminal,

. The user program (PLC program) via the PLC/TSX AXM module interface.
For a given operation, the procedure that applies varies depending on
which system the user wishes to use.

Rather than describe each operation three times, once for each system, the
general procedure for each operation will be described. It is then up to the
user to refer to the appropriate Section for the system to be used.

The user can refer to:

. Sub-section 6.4, that describes the interface between the user program and
the module,

. Divider C2, Section 7 that describes PL7-AXE debug functions,

. Divider D, Section 3 that describes TSX XBT terminal functions.
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3.1

Operating Modes 3

Module Modes

The module can control the motion of a moving part in five operating modes:
. Automatic,

. Manual reference set-up,

. Manual operation under visual control,

. Assisted manual operation,

. Servo loop disabled.

All of these modes can be selected from the TSX XBT terminal (or by a
register word). However, an operating mode can only be selected when the
moving part is stopped. If motion is in progress (or if the moving part is not
declared as stopped), the Start command will be ignored by the module.
Once the mode and the associated parameter(s) have been selected, the
Start command starts mode execution, the mode is enabled. The Stop
command stops mode execution, the mode is disabled.

Selecting another mode when the currently selected mode is enabled will
disable it.

Note: When the modes are controlled by the PLC program (by OW register word
bits), execution can only be started when the mode is effectively selected by
the module : identity between the selected mode and the information
returned by the module and presence of the activation wait bit.

Automatic mode (or programmed mode)

The AXM program generated by the user and stored in the internal memory
of the module automatically controls motion of the moving part.
This mode has three sub modes:

. Automatic cycle : The program is executed until the end of program
instruction (END). This is the standard operating mode.

. Automatic step-by-step : After each program step is executed, the moving
part is stopped and the module awaits a resume command. This mode is
useful for debugging a program.

. Automatic point to point : the program is executed in sequence until an
instruction with a stop order is reached, the module then waits for a restart
command. This mode is useful for debugging an application.

Procedure :

. Select the sub-mode,

. Start mode: The moving part executes the trajectories defined by the AXM
program.

Manual reference set-up mode

3/2

The user determines the direction of motion. The velocity of the moving part

or axis feedrate is defined in the configuration using VMAN: manual velocity.

The moving part automatically sets its reference point from a cam, depending

on the type of reference point set-up selected (refer to Sub-section 4.1). This

mode enables the axis to be referenced.

Note : The reference point can be set-up automatically using an instruction. This can be
difficult to perform if the position of the moving part is not known precisely by the

module (resulting in motion away from the cam, for example). A type 3 reference set-
up (long cam at end of travel) can be used to avoid this risk.

Functions not available on TSX AXM 162 module



3  Operating Modes 3

Module Modes

Procedure :

. Select the mode,

. Enter the reference point,

. Start the mode: The moving part moves towards the target position and
stops (the Start command is implicit when using a TSX XBT terminal).

Manual control mode

Moving part motion and stopping are directly controlled by the user who can
see the axis and moving part. The velocity of the moving part (VMAN
parameter) is specified in the configuration. This mode is used to position the
moving part during application debug phases.

Procedure :

. Select the mode,

. Enter the direction of motion,

. Start the mode: The moving part starts to move in the selected direction,

. Stop the mode: Stops the moving part, (The Start and Stop commands are
implicit when using a TSX XBT terminal).

Note: For safety reasons, authorized motion is restricted to:
« XMAX - 2 x TW in the positive direction,
« XMIN + 2 x TW in the negative direction.

Assisted manual mode

The user enters the target position for the moving part. Moving part velocity
is specified in the configuration by the VMAN parameter: Manual velocity.
This mode is used to position the moving part during application debug steps.
It can also be the primary operating mode in applications with basic motions.

Procedure :

. Select the mode,

. Enter the target position,

. Start the mode: The moving part moves to the target position and stops.
This is the preferred operating mode for the TSX AXM 162 module.

Servo loop disabled (open loop)

The module directly controls the analog output on open loop, i.e. the servo
loop is disabled. This mode is used to analyze axis operation separately from
the position control servo loop (e.g. for machine system adjustment).

Procedure :
. Select the mode,
. Enter the velocity of the moving part:

Module TSX AXM 172 TSX AXM 182 /162
TSX XBT 182 -1023/ +1023 x 10 mV | -1023/ +1023 x 10 mV
PL7-AXE Debug Mode | -1023/ +1023 x 10 mV | -4096/ +4096 x 2.5 mV

. Start the mode: The moving part moves in the specified direction at the
specified velocity (with the ability to change the speed reference),

. Stop the mode: Returns the analog output level to 0 (causing return by
gentle deceleration).
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3.2  Module and Axis Status

Module status

Axis status

3/4

When the module is operating without any faults, three module conditions can
be defined :

. Module not configured
No configuration parameter has been sent to the module and the module
cannot control any motion. A PL7-AXE configuration must be loaded before
any other operation is performed.

. Module configured and stopped
A module state that enables the modification or the transfer of the configu-
ration and the AXM program. In this state, the module cannot perform any
motion, but it will however continue to calculate moving part position.

. Module configured and running
In this state, the module is fully operational.

The module is stopped or started using a TSX XBT 182 terminal, a micro-
computer running PL7-AXE or the PLC program through register or command
words. When a PLC error (*) is present, it is indicated by the Fail LED being
lit or the OK LED being extinguished. The status bit Ixy,S is also set to 1.
Regardless of the cause of the error, the module is forced to stop.

(*) This applies to errors effecting the module itself and not application errors,
described in Sub-section 4.2.

Programmed axis
An AXM program must be loaded in the module with PL7-AXE (or from the
PLC program using the AXM LD OFB).

Referenced axis

The axis has been referenced using one of the reference set-up procedures
(refer to Sub-section 4.1).

The following table gives the different operating modes that can be accessed
in each of the four states.

Axis state Accessible modes

Programmed and All operating modes can be accessed
referenced

Programmed but Manual reference point set-up and automatic mode
not referenced if the first motion instruction is an automatic reference
point set-up command

Not programmed  All operating modes can be accessed except for
but referenced automatic mode

Not programmed  Manual reference point set-up
not referenced

Note : Forced reference set-up also enables the axis to be referenced (see Sub-section4.1).

Functions not available on TSX AXM 162 module
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3.3  Safety Interlocks

Application safety interlocks

Input In4: Must have a 24 V supply. When this input is no longer supplied, an
emergency stop error is caused. This stops the moving part, disables relay
RO and the currently selected mode.

This mode can be used as a safety interlock to ensure that the module can
only operate when the speed controller is operational.

Relay output RO: This output is designed to control the speed controller
enable input. Relay RO is activated by the module as soon as the module
starts running. It is immediately disabled if a module error occurs.

PLC safety interlock

The Emergency Stop bit : Bit Oxy,7 must be set to 1 by the PLC program or
by the TSX XBT terminal.

Therefore, when this bit goes to 0, it causes an emergency stop fault:

. Stopping the moving part,

. Disabling relay RO,

. Disabling the currently selected operating mode.

Interlock On and Interlock Off modes

Interlock On:

If this is selected, a PLC error or stopping the PLC will stop the moving part
and disable the currently selected module operating mode (PLC (CPU) error
condition).

Interlock Off:

If this is selected, it allows the module to operate independently.

The safety interlock can be switched Off in Debug mode, allowing the module
to operate with the PLC stopped, without causing a PLC (CPU) error.

The safety interlock can be selected through the TSX XBT terminal (Function
F85) or by bit OWxy,0,E (1 = Interlock Off).
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41 Motion

Motion functions performed by the module

In addition to the moving part motion commands, the module also performs
other specific functions that cause motion. The table below shows the modes
where these functions are available:

Mode: Auto- Manual Manual  Assisted Servo
Function matic Ref. Set-up  Drive Manual Off
Reference
set-up Yes Yes No No No
Forced
ref. set-up Module stopped, no errors No (*)
Teaching
set points Moving part stopped, axis referenced, no errors
Return from Enabled after soft stop overshoot by the
overshoot moving part and fault is acknowledged

(*) Except for TSX XBT Function F95.

Motion

All motion commanded by the module (except when the servo loop is
disabled) follows the velocity and acceleration rules shown below:

The internal module software generates a series ¥+ Acceleration

of position instructions corresponding to the mo-
tion to be performed:

ACCEL
| _| t
(1) Increase velocity according to the acceleration : ' >
defined in the configuration, T Velocity DECEL

(2) Constant velocity motion with the velocity set -
by instruction or by configuration
(in manual modes), + Motion

v

(3) Deceleration with the parameters set in the
configuration,

(4) Stop at a target position.

Functions not available on TSX AXM 162 module
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Motion

Attention:

. A motion command can only be executed if the axis is referenced. This still
applies when the servo loop is disabled.

. Moving part stoppage is effectively declared only after the TSTOP time-out
set in the configuration.

Velocity correction factor

The user has access (through the TSX XBT terminal or command register
word) to a velocity correction factor that enables all velocity values to be
multiplied by afactor of 0to 2 inincrements of 1/100 (TSX AXM 172) or 1/1000

(TSX AXM 182/ 162).

, -A
Special cases: Program
med

. Motion with stop on target : velocity
If the programmed or configured
velocity cannot be reached during
the motion command (distance too
short), the module calculates the >
distance required for deceleration
to the target point and automati- Velocity
cally starts to decelerate once the
minimum distance is reached. If AN
the deceleration distance as AN
entered is too short, the module N _
rejects the command and stops the Target position
moving part.

. Motion without stop : Velocity A
If the motion command to be
performed is impossible with the
various parameters defined :
acceleration, deceleration, target
position, programmed (or config-

/

ured) velocity, velocity correction ) >
factor, the module rejects the A A B
command and stops the moving part. VL st

. Other cases of command rejection :
. When two single step motion commands are programmed in opposite
directions as a continuous move without allowing for motion reversal,
. When a motion command is given for a non-referenced axis.

Functions not available on TSX AXM 162 module
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Motion

Reference set-up

Reminder: An incremental encoder does not provide a position measure-
ment, only a number of pulses proportional to the distance travelled. For this
distance to indicate a position, a reference point must be set-up (usually = 0).
This operation is the reference set-up. This allows the module to generate
absolute position measurements using the incremental encoder. The refer-
ence set-up command is initiated by an AXM program command: SRP+ or
SRP- or by a manual reference set-up command. The reference set-up
procedure is identical in both directions. The module has two inputs that are
used for reference set-up (IN2 for the zero marker and In3 for a cam) and 3
types of detection.

Type 1. Shortcam (the cam signal is only present for a single zero marker
pulse) and zero marker, the reference pointis indicated by the cam
presence signal on In3 and an edge on In2 (rising or falling) (see
next page),

Type 2. Cam: The reference point is indicated by an edge on In3 (rising or
falling) (see next page),

Type 3. Long cam and limit switch (the cam signal is present for a number
of zero marker pulses) and the zero marker.

The reference is indicated in the same way as type 1.

Functions not available on TSX AXM 162 module
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Motion

General description of the different phases of reference point set-up:

[] Moving part motion at the pro-
grammed approach velocity or
VMAN, until the reference pointis
reached,

[] Stop the moving part when the
reference point is sensed,

[] Return the moving part at Low
Velocity (1) until the reference
point is reached,

[] Load the external position EXT in
the position measurement counter
and stop the moving part.

In reverse motion, the reference point set-up procedure is similar and its
representation is symmetrical.

(1) Low Velocity (PV) is set to 1/8th of the approach speed for TSX AXM 172
modules and 1/16th of the approach speed for TSX AXM 182 /162 modules.

The cam can be located in a position (called reference position PREF) other
than the reference point. The offset value between machine reference and
the reference point cam must be loaded in the external position register EXT.

Note: Type 3 operates differently (see table below and description on next page).

Detailed description of each type of reference set-up

Off cam start On cam start
Type + Direct. - Direct. + direct. - direct.
Type 1 = (R
Motion (@D} (@D}
Zero Marker In2 o I of

2 1)
Cam In3
Type 2 > —
Motion < (@D} (@D}
Cam In3 % EZ:
Type 3 >
Motion
Zero Marker In2 j‘I_I‘L

UL _JUL i _ITUL
Cam In3 | | L |

(1) Fortype 1 and 2 reference set-ups, move the moving part away from the
cam before referencing.
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Type 3 special case

. Moving part stop in phase 0 is commanded when the cam is no longer
present (falling edge on In3),

. On cam: The direction of motion is the opposite of that requested and
moving part stop in phase O is commanded when the cam is no longer
present (falling edge on In3).

Forced reference point set-up
This is used to reference the axis without moving part motion.

Procedure:

. The moving part is stopped and no errors are present,

. Measure the moving part position in relation to the machine reference point,

. Load the measurementvalue in the external position register (PREF) or use
the TSX XBT terminal,

. Forced reference set-up command: the current position measurement
counter takes the loaded value.

Teaching set points

The set point teaching function enables the acquisition of set points by the
module memory, by successively moving the moving part to the different
positions to be stored.

These positions are stored inthe WNi internal words. Up to 100 can be stored.

Procedure:

. Move the moving part to the position to be stored,
. Select the internal position number,

. Enter the Teach command.

The moving part must be stopped when the teach command is sent.
Note: The values of the WNi positions can also be set by AXM program,
TSX XBT terminal or PL7-AXE instructions.
Return from soft stops

After the moving part overshoots the upper or lower travel stops called soft
stops, this command is used to automatically return it within the permitted
movement field:

. In + direction, the moving part is located at point XMAX + 2 X TW,
. In - direction, the moving part is located at point XMIN - 2 x TW.

Procedure:
. Error acknowledgment,
. Return from soft stop overshoot (backoff).

Functions not available on TSX AXM 162 module

4/5



4 Module Functions 4

42 Checks

Purpose

Principle

The check function is essential in position control applications due to moving
part motion and the risks involved.

The checks are carried out internally and automatically by the module.

By default, all checks are enabled (module running). Some of these checks
can however be disabled by AXM program instruction. The user can select
the parameters assigned to the checks, to adapt them to the particular
application.

These checks are used to detect moving part positioning errors, trajectory
deviation errors or module and PLC errors.

Two types of checks are defined depending on the seriousness of the
detected error:

. 1st. type: Detection of this type of error systematically quits the current
operating mode.

List of type 1 checks:
. Soft stops (only operate if the axis is referenced),
. Disable the servo loop,
. PLC power supply error,
. Terminal block unlocked.

This type of check remains enabled regardless of the selected operating
mode and causes:

. Error indication,

. Disable the servo loop,

. Decelerate until DAC instruction value equals 0,

. Disable the speed controller interlock relay RO,

. Quit the mode (disable),

. Await acknowledgment.

. 2nd. type: Detection of this type of error does not systematically quit the
current operating mode.

List of type 2 checks:

Mode Position  Target Stop Synchro- Emergency CPUF
error window nization stop(*) error
Automatic Yes Yes Yes Yes(**) Yes Yes
Manual ref. Yes No Yes No Yes Yes
Manual Yes No Yes No Yes Yes
Assisted man. Yes Yes Yes No Yes Yes
Open loop No No No No Yes Yes

(*) The emergency stop cannot be processed by the AXM program,
(**) This check is disabled in the step-by-step or point-to point sub-modes.

Functions not available on TSX AXM 162 module
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This type of error can be processed in two different ways. The selection is
made in the software parameter configuration table, for each check with the
divert mask parameter.

. With operator intervention (Divert mask = Yes):
. Error indication,
. Decelerate until DAC instruction = 0,
. Disable the speed controller interlock relay RO,
. Wait for a resume command or quit the current mode. During this
waiting phase, the servo loop is disabled.

. With an AXM program divert sequence (Divert mask = No):
(only in automatic mode)
. Disable the check,
. Divert to the program step defined in the configuration.

It is advisable to start a divert program with a Stop instruction to stop the
motion where an error was detected.

Itis necessary to enable the checks with the SCTL instruction, if checks will
be required again.

The stop, position error, synchronization, target window and CPUF checks
can be disabled by the RCTL instruction (refer to Sub-section 5.4).

Note: The Emergency Stop error cannot be inhibited or processed by a divert
step.

The flow chart below provides a summary of the possible processing of type
2 errors:

Type 2 error

'

Automatic No
mode
enabled

Yes

Y
Check - Indication

Yes

inhibited by
instruction

- Deceleration
- RO inhibited

Y Y No Y D
End of
Error not Divert mask \_ &3 4 No
detected error an
DAC=0
Yes -
¢ No v
Divert AXM No
pgm. or divert Resume Abort No
step command command
Yes v Yes"
Ack. error, Ack. error,
resume current quit current
mode mode

Functions not available on TSX AXM 162 module
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Checks

Parameters linked to the checks

The parameters linked to the checks must be defined in the configuration
parameter table. Some of these parameters can be modified by the TSX XBT
terminal and/or by the AXM program.

Soft stop checks (type 1)

The module checks that the position of the moving part remains within the two
limit values XMIN (lower soft stop) and XMAX (higher soft stop). This check
is enabled as soon as the axis is referenced. The return from soft stop
overshoot command (backoff) allows the moving part to be automatically
repositioned within the valid measurement field. After acknowledgment,
return from overshoot is performed with the servo loop open.

Return velocity is calculated from the deceleration factor

DECEL: V = DECEL/100 (V in mm/s and DECEL in mm/s?).

Calculation capacity overflow check (type 1)

The module checks to ensure that when a calculation is made it does not
exceed the calculation capacity. The capacity level depends on the resolution
selected and is set slightly above the maximum soft stop values accepted by
PL7-AXE. This type of error causes axis referencing to be lost.

Module power supply check (type 1)

The module is supplied by the PLC. Configuration data, AXM program and
WNi and CNi internal variables are saved by the module’s internal battery
backed-up memory. This type of error causes axis referencing to be lost.

Terminal block Check (type 1)

The module runs a continuous check to ensure that the TSX BLK 4 terminal
block on TSX AXM 172 modules is locked into place. On TSX AXM 182
modules, it checks that the 25-pin connector is present. This type of error
causes axis referencing to be lost.

Deviation check (type 2)

Deviation = position setting - measured position.

The module runs a continuous comparison (moving part stopped or in
motion), between the calculated position (setting) and the measured position
of the moving part. An error is detected when the position deviation is greater
than the maximum allowed error DMAX defined by the user in the configura-
tion.

Target window check (type 2)

When a move to position and stop command is requested, the module checks
that the position reached corresponds to the requested position and is within
the target window tolerance (TW) defined by the user. The check is made as
soon as the moving part is declared stopped and is continued until a new
motion command is executed. An error is declared when:

. Position reached > target position + TW, or

. Position reached < target position - TW.

Functions not available on TSX AXM 162 module
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Stop check (type 2)

As soon as the velocity instruction value calculated by the module equals 0,
the module starts the TSTOP timer. Once this is timed-out, the counter
compares the measured moving part velocity and the “stopped” velocity
VSTOP, this velocity being the threshold value below which the moving part
is considered to be stopped.

If the measured velocity is greater than VSTOP, the module declares a stop
error.

Once the moving part has stopped, the module runs a continuous check
(every 10ms) of the velocity of the moving part, until a new motion command
is executed.

Note: This check allows moving part hunting around the stop position.
Any drift of the moving part from the target will be detected by the target
window check. The TSTOP parameter value should always be optimized.

In practice, to avoid errors, VSTOP must be greater than: resolution/10ms.
Example: If the resolutionis 5 um, VSTOP > 5 um/10 ms, result 30mm/mn.

Synchronization check (type 2)

This check is activated by instruction M (refer to Sub-section 5.3).

The module continues to run its program while awaiting an event either from
input In3 or from the PLC processor depending on the operand declared in
the instruction.

If this event is not detected within the TSYN time-out, an error is declared by
the module.

Emergency stop check (type 2)

An emergency stop error is detected when input In4 is no longer supplied or
when the emergency stop bit Oxy,7 is at 0.

CPU error check (type 2)

When the PLC is stopped or a processor fault error occurs, a CPU error
(CPUF) is declared.

Run with interlock off

In this operating mode a CPU error is ignored (no error indication, no divert
processing step). The module will then operate independently of the PLC
processor (with all the risks inherent to this type of operation).

Run with interlock on
In this mode the error is detected. In addition if SY8 (hold output bit) =1, an
error will set the module outputs to 0 (analog and relay outputs).

The selection of an operating mode with interlock on or off is made using the
TSX XBT terminal or the PLC program.

Functions not available on TSX AXM 162 module

4/9



4

Module Functions 4

Checks

Disabling checks

In Manual Modes (manual drive, assisted manual and manual reference set-
up), itis not possible to disable the checks. (The user can however invalidate
them, e.g. during the debug phase, by giving the parameters values that are
such that the checks are no longer able to operate).

In automatic (programmed) mode, it is possible to disable the stop, deviation,
synchronization, target window and CPUF error checks using the RCTL
instruction.

Notes:

. The Emergency Stop check cannot be disabled.

. Itis strongly recommended that the deviation check be invalidated only
by entering a DMAX parameter value that is too high for an effective
check. This check is the only way to detect a break or a failure in the
encoder data link.

Functions not available on TSX AXM 162 module
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5.1 Language Presentation

Presentation

Layout

The AXM module internal program (AXM program) enables automatic control
of moving part motion.

The program comprises basic instructions that can be arranged in four
families:

[ MOVE )
. Motion
. Reference set-up

[ ORGANIZATION )
. Subroutine
-Jump
. Timer
. Activate discrete outputs and synchronization

[ DATA CONTROL )
. Internal counter control
. Position operations
. Parameter modification

( CHECKS
. Enable/disable checks

A program comprises a succession of steps (up to 254 max.).

Each program step has alabel (or step number) and the instruction comprises
an instruction code and one or more operands.

E.g.. 10 P1 F= 1000 mm/mn_X= 500 mm
Step Nbr. Instruction Operands
code

Program execution

The program is executed step by step, in ascending step order until the end
of program instruction is reached (except for the execution of jump and call
subroutine commands, or a divert program).

The transition from one step to another is only completed when the current
step has been executed.

Minimum instruction execution time = 10ms (corresponding to the module
scan time).

5/1
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Language Presentation

Program entry and modification

Program entry is made using PL7-AXE, modifications to velocity and position
values can be made using the TSX XBT terminal.

Variables linked to the language

Positions

The positions that can be used by the instructions are :
. Current position,

. Immediate positions,

. Internal WNi positions,

. External positions.

These positions can be absolute or indexed:

. Absolute positions: Referenced to the machine reference point,
. Indexed positions: Referenced to PRF index.

AXM program control
These parameters are used to control and monitor AXM program execution.

. Four internal counters CNO to CN3 (with values from 0 to 255) can be used
for setting program loops (for repeated motion). These words can be loaded
by the AXM program LDC instruction, from the TSX XBT terminal or the PLC
program. They can be incremented or decremented.

. Comparison value: A value sent by the PLC processor (OWxy,3 Least
Significant Byte) enables execution of the AXM program loop to be
controlled from the PLC program or the TSX XBT terminal.

. Start step and current step numbers cannot be accessed directly through
AXM program instructions, but can be used by the PLC program.

Motion and control parameters

These are type C parameters (see Sub-section 2.1). They can be changed
by the MOD instruction.

Note: . When a parameter is modified by program, it replaces the configuration
parameter. Itis uptothe userto controlthese parametersinthe AXM program
at the start of the program.

. All parameters are retained on power break.

Velocity correction factor

Reminder : This factor, with a value between 0.01 and 2.00, that can be modified
in steps of 1/100th (TSX AXM 172) or 1/1000th (TSX AXM 182) is set
by the TSX XBT or a register word, and multiplies all velocities de-
clared in the instructions (in the examples used here, the factor is
assumed to be 1).
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5.2 Move Instructions

Move to a Position

Without stopping : Instruction code GP1
And stop . Instruction code GP9

GP1 or GP9 F= Velocity X= Target position

Operands:
Velocity  : Immediate value expressed in user selected physical units
Position  : . Immediate position

« WNi internal position

« EXT external position (1)

. Immediate position: Immediate indexed position
. IWNi internal indexed position

. IEXT indexed external position (1)

(1) Value provided by PLC program via OWXxy,6/7 registers in module unit (cf.
table appendix Al).

Example 1: GP1 F= 1000 mm/mn X=5000 mm

Velocity

|
|
|
|
1000 |- ———————~— >
|
|
|

| Positior
0 5000

Move to position 5000 mm at a velocity of 2000 mm/mn without stopping.

Example 2 : GP9 F= 1000 mm/mn X=WN1
Velocity
1000 -———-----, -
‘ \ Positiory,
0 WN1

Move to internal position WN1 (set by teaching)
at a velocity of 1000 mm/mn and stop.

Execution conditions:

. Axis referenced,

. Velocity < VMAX defined in the configuration,

. Position between XMIN and XMAX,

. Indexed position: Position + PRF between XMIN and XMAX.
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Move Instructions

Move until an event is detected (input In3)

In + direction without stopping . Instruction code G+1

In - direction without stopping . Instruction code G-1

In + direction and stop . Instruction code G+9

In - direction and stop . Instruction code G-9
G+1lor G-1 F= Velocity EVENT= Event
G+9 or G-9

Operands:

Velocity : Immediate value expressed in user selected physical units.

Event : .Ul3rising edge on input In3,
. DI3 falling edge on input In3.

Example 1: G+1 F=2 mm/mn EVENT= UI3

Velocity

7777777 * In3

|
|
|
2 m/mn / >
|
|
|
|
| -

0 Position

Motion in positive direction at a velocity of 2 mm/mn until a rising edge is
detected on input In3, without stopping on detection.

Example 2 : G-9 F= 1000 mm/mn EVENT= DI3

Velocity

0 Position=

1000 mm/mn |- -—-—-—-

Motion in negative direction at a velocity of 1000 mm/mn until a falling edge
is detected on Input In3, with a stop command given when the event is
detected.

Execution conditions :

. Axis referenced,
. Velocity < VMAX defined in the configuration.
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Move Instructions

Reference set-up

In negative direction
In positive direction

instruction code SRP+
instruction code SRP-

SRP+ or SRP- F= Approach speed

X= Position

Operands :

Approach speed : Immediate value expressed in user selected units.

Position :

Immediate position to load in the current measurement counter

and expressed in user selected units (offset in relation to the
reference point).

Note : The reference set-up procedure is described in Sub-section 4.1.

Example 1 : SRP+

PV -

F=

Velocity
5000 [

5000mm/mn X=0mm

@

Move at a speed of 5000 mm/mn in positive direction until the reference
point is detected (mode 2), load 0 as current value and stop.

Position

Example 2 : SRP- F=1000mm/mn X=1000 mm
Velocity A |
|
®
PV [-—-- .
NN X
1000mm Position
@\
1000mm|~~ "~ """~ @
Move at a speed of 2000 mm/mn in negative direction until the reference
point is detected (mode 2), load position 1000 mm in the current value
register and stop.

Execution conditions :

. Velocity < VMAX defined in the configuration,
. Load position between XMIN and XMAX.
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Move Instructions

Velocity to the target position : Instruction code PV

Purpose : Placed after a motion instruction without a stop on position
command (GP1), thisinstruction changes the moving part velocity before the
end of execution of the previous instruction to ensure that the selected
velocity is reached when the moving part reaches the target position.

PV  F= Velocity

Operand :
Velocity : Immediate value expressed in the user selected physical units.

Note : The PV instruction is interpreted before execution of the GP1 instruction.
The module automatically calculates the position from which it must decel-
erate or accelerate.

Example :1 GP1 F=1000 mm/mn X=100 cm
2 PV F=1500 mm/mn

Velocity 4
1500 "’”’""””""”7—’

|
|
|
1000 / }
|
|
|
|

100Position

Execution condition :
. Velocity < VMAX defined in the configuration.

Immediate Stop

Instruction code STOP

Purpose : Causes the module to stop with a slow down period.

Example: 1 GP1  F=1000 mm/mn X=100 cm
2 STOP
Velocity
Stop
1000 |- === —————~ ;
|
0 100 Positon
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5.3 Move Organization Instructions

Unconditional Jump : Instruction code JMP

JMP N= Program step number

Example: JMP N=10 :Jump to step 10

Jump if CNi # 0 : Instruction code JNZ

JINZ N= Program step number CNi= CNO to CN3

A jump to a given step is carried out as long as the value of the selected
internal counter is different than 0.

When used with CNi increment and decrement instructions, it enables
repeated execution of a set of instructions.

Example: JNZ N=2 CNO:Jumptostep2if CNO£0

Jump if the Immediate Value = OWxy,3 LSB : Instruction code JEX

JEX N= Program step number VAL= Immediate value

Ajumpto agiven stepis carried out as long as the value of word OWxy,3 LSB
(defined by the PLC program or XBT terminal) is equal to the immediate value
defined in the instruction.

Example: JEX N=10 VAL=20: Conditional jump to step 10
if OWxy,3 LSB equals 20

Jump if Position 1 > Position 2 : Instruction code JHP

JHP N= Program step number X1= Position 1 X2= Position 2
Operands :
X1: . PRF index ref. position X2 : «WNi internal position
« WNi internal position « CP current position
« CP current position « EXT external position

Example : JHP N=5 X1=WN6 X2=CP: Jump to step 5 if position
WNG6 > current position.
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Move Organization Instructions

Jump if Position 1 > Immediate Position : Instruction code JHI

JHI N= Program step number X1= Position 1 X2= Position 2
! Operands :
' X1: . PRF index value X2 : «WNi internal position

« WNi internal position
« CP current position

Example : JHIN=5 X1=CP X2=100cm : Jump to step 5 if current
position > 100 cm.

Call subroutine : Instruction code CALL

CALL N= Program step number

Only one subroutine level is allowed.
Example : CALL N= 30 : Call the subroutine located at step 30

Return from subroutine : Instruction code RET

Timer : Instruction code TIME

TIME VAL= Value

Operand : Value= Timer value in tens of ms.
Example: TIME VAL=500 x 10ms : 5 second timer

Await event : Instruction code WAIT

Program execution remains at this instruction as long as the programmed
event is not detected by the module.

WAIT EVENT = Event

Event : . UI3 rising edge on input In3,
. DI3 falling edge on input In3,
. CPU rising edge on CPU sync. bit OWxy,1,9.

Example : WAIT EVENT= UI3 : await rising edge on input In3.
Inactive instruction : Instruction code NOP (equivalent to a 10 ms delay).

End of AXM program : Instruction code END

Terminates program execution and sets bit IWxy,1,9 to 1 and bit IWxy,1,5
to 0. Program execution cannot resume without a new Start order.
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Move Organization Instructions

Activate CPU sync., discrete outputs and interrupts : Instruction code M
This instruction has three purposes :

. Enable synchronization check (refer to Sub-section 6.2),
. Enable or disable relay outputs R1 to R3,
. Enable an interrupt to the CPU (refer to Sub-section 6.3).

M SYN : Synchronization OUT : Relay output IT : Interrupt

condition status

Operands :
Synchronization . UI3 : Rising edge on input In3,
condition : . DI3 : Falling edge on input In3,

. UC : Rising edge on the CPU resume bit

OWxy,1,9,

. N : Disable synchronization check.

Output relay : . Setofthree Os or 1s, 0 = Disable relay

1 = Enable relay
XXX (with X =0or 1)

b State of relay R1
State of relay R2
State of relay R3

Interrupt : . Y : Enable interrupt
. N : Disable interrupt

Example: 1 GP1 F=1000 mm/mn X=300cm

2 M SYN=UI3 ouT=001 IT=Y
Velocity A
GP1 * IN3
1000 [~———7 —> >
|
|
|
I
' >
e e H
0 TSYN Time

When the module reaches the 300 cm position, step 2 is executed :

. The synchronization check is enabled,

. Relay R1 is enabled, relays R2 and R3 are disabled,

« An interrupt is sent to the PLC processor.

The module executes step 3 while waiting for a rising edge on input In3.
If this rising edge does not occur within the TSYN time-out defined in the
configuration, a synchronization error is caused (see Sub-section 6.2).
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Programming TSX AXM 172/ 182 modules 5

Data Control Instructions

Load Position 2 - Position 1:

Instruction code LDP.

Transfer the value of position 2 to position 1.

LDP X1= Position 1 X2= Position 2
Operands :
Position 1 = . PRF : Parametered indexed position
« WNi : Internal position
Position 2 = . WNi : Internal position
. CP : Current position
« EXT : External position
. PRF : Parametered indexed position

. Immedlate position
Example : LDP X1=WN1 X2=CP : Load the current position in the

internal WNi position

Add Position 1 + Position 2 - Position 1: Instruction code ADD

Add positions 1 and 2, transfer the result to position 1.

ADD X1= Position 1 X2= Position 2
Operands :
Position 1 = . PRF : Parametered indexed position
« WNi : Internal position
Position 2 = . WNi : Internal position
. CP : Current position
« EXT : External position
. PRF : Parametered indexed position

. Immedlate position
Example : ADD X1=PRF X2=EXT: Addthe PRF index to the external

position and transfer the result to
PRF.

Subtract Position 1 - Position 2 — Position 1: Instruction code SUB

Subtract positions 1 and 2, transfer the result to position 1.

SUB X1= Position 1 X2= Position 2

Operands :

Position 1 = . PRF
« WNi

Position 2 = . WNi
.CP
«EXT
. PRF

. Parametered indexed position
. Internal position

. Internal position

. Current position

. External position

. Parametered indexed position

. Immedlate position
Example : SUB X1= PRF X2=WNG6 : Subtract internal position WNG6 from

the PRF index and transfer the
result to PRF.
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5 Programming TSX AXM 172/ 182 modules 5

Data Control Instructions

Load the Immediate Value — CNi : Instruction code LDC

LDC CNi= Internal counter VAL= Immediate value

Operand : Internal counter : CNiwherei=0,1,2o0r3
Immediate value : 0to 255

Increment CNi : Instruction code INC

INC CNi= Internal counter

Operand: Internal counter : CNiwherei=0,1,2o0r3

Decrement CNi : Instruction code DEC

DEC CNi= Internal counter

Operand: Internal counter : CNiwherei=0,1,2o0r3

Parameter Modification : Instruction code MOD

Modify the values of type C parameters (refer to Sub-section 2.1) defined in
the configuration parameter table.

MOD PARAM= Parameter VAL= Immediate value

Operands : Parameter= . ACCE acceleration
. DECE deceleration
. DMAX maximum deviation
. VSTOP “stopped” velocity
. TSTOP stop time-out
. TW target window
. TSYN synchronization time-out
« NDMAX nbr of divert step on DMAX error
« NSTOP nbr of divert step on STOP error
« NTW nbr of divert step on TW error
« NSYN nbr of divert step on Sync. error
« NCPUF nbr of divert step on CPU fault

Immediate value= . Parameter value
. Divert step number (0 to 253)

Store PRF on Rising Edge of In3 : Instruction code MPRF

Transfer the current position to the parametered indexed position when a
rising edge is detected on input In3.

MPRF

Note : The instruction enables the position corresponding to an event to be saved
(rising edge on input In2).
This instruction differs in that it is executed not when it is encountered in the
program but when a rising edge on In3 is detected (see example 3 on page
5/14).
Its only effectis on the first rising edge which occurs. Itis repeated only if the
operation is repeated several times.
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5 Programming TSX AXM 172 /182 modules 5
5.5 Check Instructions
Reminder

The checks are enabled by default. They can be disabled and enabled by the
following instructions.

Disable a Check: Instruction code RCTL

RCTL NAME = Name of check

Operand: Name of check = . DMAX = Deviation check
. STOP = Stop check
. TW = Target window check
. SYN = Synchronization check
. CPUF = PLC processor check

Example: RCTL NAME = TW: Disable target window check.

Enable a Check: Instruction code SCTL

Note:

SCTL NAME = Name of check

Operand: Name of check = . DMAX = Deviation check
. STOP = Stop check
. TW = Target window check
. SYN = Synchronization check
. CPUF = PLC processor check

Example: SCTL NAME = TW: Enable target window check.

When a fault condition appears and the fault is processed by diverting the AXM
program (divert mask = N), the corresponding check is then automatically disabled.
The SCTL instruction can then be used when required to re-enable the check.
The emergency stop check cannot be disabled.

After an End instruction, the Start command reactivates the checks that were
previously disabled.

TRAP Instruction

This instruction is not user programmable. It only appears during operation

and indicates one of the following conditions:

. A serious operating failure,

. A conflict between the declared program length and its actual length,

. Incomplete program entry (no END instruction entered at the end of the
program).

. AXM program "side-tracked" towards a step which has not been pro-
grammed

When this instruction is encountered, AXM program execution and moving

part motion is immediately interrupted.

If this type of failure occurs, check the AXM program. In particular check that

the END instruction is in place, then restart AXM program execution from the

start step.
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5 Programming TSX AXM 172/ 182 modules 5
5.6 Examples
Example 1
Velocity (mm/mn)
1000
/ _+_|n3 Position (mm)
300 \ .
1000 /
500
0 GP1 F= 1000 mm/mn X= 1000 mm
1 G+t9 F= 300 mm/mn EVENT=UI3
2 GP9 F= 500 mm/mn X=0mm
3 END
Example 2
Velocity (mm/mn) A
1000
300
0 200 400 600 800 Position (mm)
0 LDP X1= WNO X2 =200 mm
1 LDC CNO VAL= 4
2 GP9 F =500 mm/mn X = WNO
3 ADD Xi1= WNO X2 =200 mm
4 DEC CNO
5JINZ N=2 CNO
6 END
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5 Programming TSX AXM 172/ 182 modules

Examples

Example 3 Synchronizing motion on event with relative motion.

Velocity (mm/mn)

A

fs

2m/mn

0.5 m/mn \

Y

300 mm
1st. solution
1 G+1 F=2000 mm/mn EVENT=U13
2 LDP X1=PRF X2=CP
3 GP9 F=500 mm/mn X=[+300 mm

Effect of this sequence: Move in + direction at a velocity of 2m/mn until
detection of a rising edge on In3, then move 300 mm at 500 mm/mn. once
the event occurs. The current position is stored in the PRF register 10 ms
after the event.

2nd. solution

1 MPRF
2 G+1 F=2000 mm/mn EVENT=U13
3 GP9 F=500 mm/mn X=[+300 mm

This sequence provides better performance as the current position is stored
in the PRF register in real-time by using the MPRF instruction.
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Examples
Example 4
Current cycle (steps 1to 7)
Velocity A
(mm/mn) Event
7000 Approach
4500 Task In3
2000
0 150 (WN2) o

Position (mm)

9000 -
Return

Preliminary operations:
. Teach position WN2
. Synchronization parameters: MSYN = N, NSYN = 10, TSYN = 1000ms

SRP- F = 900 mm/mn X=0 mm
GP1 F = 4500 mm/mn X =150 mm
GP9 F = 2000 mm/mn X =WN2

TIME VAL = 500 * 10ms

G+9 F 7000 mm/mn EVENT = UI3
M SYN =DI3 OUT =111 IT=N
GP9 F 9000 mm/mn X =0 mm
JMP N =1

NOP

NOP

10 STOP

11 G-9 F = 450 mm/mn EVENT=DI3
12 TIME VAL = 500 * 10ms

13 GP9 F = 1000 mm/mn X=0 mm
14 SCTL NAME = SYN

15 END

The program comprises two parts. Steps 1 to 7 correspond to the normal
sequence described by the motion diagram above. Steps 10to 15 correspond
to a divert sequence used in the event of a synchronization error. The divert
step NSYN: 10 must be declared in the configuration (see diagram below).

oooo~Nooh~,WNEO

Velocity A _
(mm/mn) Divertsequence (steps 10to 15)
¢ In3
0 Position'
450 (mm)
1000 —

Return
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6 Dialog with the PLC Processor 6

6.1 General

Reminders

The module exchanges commands and data with the PLC processor via the
PLC bus and the standard communication interfaces :

. Discrete I/O interface : Exchanges discrete I/O bits on each cycle of the
task in which the module is configured,

. Register interface : Exchanges register words on each cycle of the task in
which the module is configured,

. Message interface : Exchanges messages on request from the PLC
program. With TSX AXM modules, this mode is not used by the PLC
program, it is only used for dialog between TSX XBT terminals, FTX 507
workstations and TSX AXM modules,

. Interrupt : Lets the module activate the PLC program interrupt task.

| PLC / Module Interface |

TSX AXM
IT Task Module

A

| '

o}
Periodic Task Y e
4

ow >

U

H
|

To
Terminal MSG

< > <

The commands and the data provided on the Discrete I/O and Register
interfaces let the user place the axis control function in the general PLC
sequential control program (PLC program). This is illustrated by the diagram
overleaf.
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Dialog with the PLC Processor 6

General

PLC AXM
STARTAXM — @ ©
Moving part at A (step 2) ®
Action at A @ @
® A B
RESUME — @ % ® /
Moving part at B (step 4)
Action at B 1 GP9 F=1000 X=500
2 WAIT EVENT=PLC
3 GP9 F=600 X=800
RESUME - ® 4 WAIT EVENT=PLC
) 5 GP9 F=1000 X=0
Moving part at 0 (step 6) 6 END
Action
START CYCLE

If the TSX XBT terminal remains operational during the operating phase
(Fig.1A) available to the operator, the PL7-3 programming required to insert
the axis control function will be reduced to the strict minimum. The terminal
will be tasked with controlling the operating modes, errors and application
transfers, etc.

Sub-section 6.2 is dedicated to this type of application. However, if the
TSX XBT terminal does not remain in service once the Debug phase is
complete, itis up to the application program to control module operation (Fig.
1.B).
Fig. 1.A Fig. 1.B
AXM PLC Prog. AXM

Oper.
Mode
Control

PLC Prog.

= O/OW B>

Error
<q W <S5 Control

O/OW

==
In'serted .
Axis Code

MW <=

Terminal<tma—m—>

I
Transfer 1
Appli. I-‘l:=l MSG i=):=

This means that more programming will be required, using all of the resources
provided by the Discrete I/O and Register interfaces described in Sub-section
6.4. Programming is simplified by the use of OFBs (described in Divider C3).
Sub-section 6.3 describes this type of application.

Functions not available on TSX AXM 162 module



6 Dialog with the PLC Processor 6

6.2 Integrating Axis Control into the Sequential Program

List of bits and words described in this section

Read by the PLC Read by the AXM module
. AXM program step currently . PLC event
executed . Comparison value
. Current position . CNivalue
. Start/Stop/Resume PLC program
command

. AXM program divert command
. Emergency stop command

. External position

. Velocity modulation factor

Current step number IWxy,2 MSB (AXM -PLC)
Using this byte, the PLC program can follow the evolution of the AXM
program. Its use is illustrated in the example below.

Await PLC event OWxy,1,9 (PLC -AXM)

The WAIT EVENT= PLC instruction inhibits AXM program execution until bit
OWxy,1,9 is set to 1 (rising edge) by the PLC program.

Example :

Velocity

500 mm/mn >

N

0 500 cry Position'
500 mm/mn

A moving part moves to a set point at 500 cm and stops there. Once the set
point has been reached, the PLC program requests the loading of a pallet
onto the moving part. Once this is done, the moving part returns to the start
position.

The motion of the moving partis controlled by the module, while pallet loading
is controlled by the PLC program.

A

AXM Program PLC Program

! O

235 GP9 F= 5000 nmi mm  X= 500 cm o IF [1'W, 2 ANDH FF00" =H 0600" ]
o6 WAIT EVENT= CPU o THEN SET 2, 0

o7 @9 F= 500 nmMm X= 0 cm OIFI3 0 THEN SET OM, 1, 9

.8 JWPN= 5 o IF[I'W, 2 ANDH FFO0' =H 0700']
. o THEN RESET 02, 0;

N o RESET OM, 1, 9
oi Oi

Functions not available on TSX AXM 162 module

6/3



6

Dialog with the PLC Processor 6

Integrating Axis Control into the Sequential Program

Synchronization check (PLC -AXM)

The instruction M SYN=CPU OUT =xxx IT=x starts a check by the
PLC processor, on bit OWxy,1,9 changing from 0to 1 (rising edge). If this bit
has not been set to 1 before the TSYN time-out, a module synchronization
error occurs or a divert sequence is executed.

Example

By adding the synchronization instruction M to the previous example, the
module will also check pallet loading. If the pallet has not been loaded before
the TSYN time-out defined in the configuration is reached, the AXM program
is diverted to step 20 (defined in the NSYN configuration): return to the start
position at high velocity.

o5 @9 F=5000 mi nm X= 500 cm

06 M SYN=CPU QUT= 000 IT=N
07 WAT EVENT= CPU
08 @9 F= 500 nm m X=  0cm

09 JWN=5

[
020 @GP9 F= 5000 nm m X= 0 cm

021 END

Comparison value OWxy,3 LSB (PLC -AXM)

The comparison register word is used to check the execution of the AXM
program loops by the PLC program (JEX instruction).

Example

In the example above, a position sensor detects the last pallet. The uncon-
ditional jJump JMP can be replaced by a conditional jump JEX. The jump is
stopped when the last pallet is sensed (13,1).

AXM Program PLC Program

©5 @9 F=5000 MM X= 500 CM | © v 'uvrtteee e
O [¢]

°9 JEXN=5  VAL= 1 °F 13,1 THEN 0 — OM, 3

©10 @9 F= 5000 nmi mm X= 0cm |°ELSE1— OM,3

°11 END o

o o

Loading the internal counters CNi by PLC program

OWxy,4 MSB : CNi counter number,

OWxy,4 LSB : CNi counter value,

OWxy,1,4 CNi counter preset command.

Word OWxy,4 and bit OWxy, 1,4 are used to set the value of the CNi internal
counters.

When used with the INZ conditional jump instruction and CNi increment and
decrementinstructions, they can be used to control the number of executions
of an instruction sequence from the PLC program.

Functions not available on TSX AXM 162 module
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Integrating Axis Control into the Sequential Program

AXM Program Start/Stop/Resume (PLC -AXM)

AXM program execution can be started, stopped or resumed by the PLC
program.

A rising edge on bit Oxy,4 starts the AXM program from the start step given
in register word OWxy,3 (MSB).

A rising edge on bit Oxy,5 stops AXM program execution.

A rising edge on bit Oxy,6 resumes program execution from the current
program step.

Example of use:
An AXM program is split into “sequences” and each sequence can be called
by the PLC program depending on the application to be processed.

AXM Program PLC Program
1 o

Sequence 1 .
20 ° <START SEQUENCE 2

Sequence 2 SU1F 10,2 THEN H 1400' —OWM, 3;
30 ol SET 4,4

Sequence 3 O IF IW, 1,5 THEN RESET O4, 4
40 .

Sequence 4 o
50 ©

Divert AXM program request (PLC -AXM)

A rising edge on OWxy, 1,8 triggers the divert command to the program step
number specified in OWxy,3 (MSB).

Emergency stop request (PLC -AXM)

When bit Oxy,7 changesto 0, an emergency stop is triggered. (Stopping the
moving part, stopping AXM program execution and sending an error indication).

Current position (AXM -PLC)

IWxy,6 and 7 store the moving part position expressed in module units (see
overleaf).

Note : Value sampled by the module every 10ms, but the register word refresh
cycle depends on the cycle of the task in which the module is configured.
External position (PLC -AXM)
The OWXxy,6 (LSB) and OWXxy,7 (MSB) registers enable the transfer of a
value from the PLC to the AXM module. This value is then used for
instructions that required the moving part to move to an "external point".

Functions not available on TSX AXM 162 module
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Integrating Axis Control into the Sequential Program

Example of use

AXM Program

12 WA T EVENT=PLC

O

o

The value is expressed in the module length value. This depends on the range

€113 GP9  F=2000nm M X=EXT

PLC Program

Zﬁ! | F[1Wy, 2 ANDH FFOO' = H 0C00' ]

o)

O

THEN CWL50- >OMKy, 6 ; CWL51- >ONKY, 7;

SET OMy, 1, 9

in which the VMAX parameter set in the configuration is defined.

TSX AXM 172 TSX AXM 182
VMAX (m/mn)| <34.56 <345.6 >345.6 <54 <540 >540
Unit pm 10 pm 100 pm pm 10 pm 100 pm
Attention

In general this unit is different from the unit selected for display.

Velocity modulation factor

This factor lets the user change the programmed velocity value by a factor of
Oto 2. Itis initialized at 1 by the system and its value can be changed via the

OWxy,5 register.

For more information, refer to sub-section 6.5 (Description of Discrete I/0 and

Register Interfaces).

Functions not available on TSX AXM 162 module
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6 Dialog with the PLC Processor 6

6.3 Using the Interrupts (TSX AXM 172/ 182)

This Sub-section does not apply to the TSX AXM 162

Purpose
Interrupt processing allows action at PLC program level to take effect without
waiting for the start or the end of the 1/0 refresh cycle. This ensures fast PLC
processor programmed “reaction” time to a module event.

Activation

The AXM program instruction: M SYN= ... OUT= ... IT=Y activates the PLC
program interrupt task.

Execution of the PLC program interrupt task programmed by the user is
activated as soon as instruction M is accepted by the module when execution
is not masked.

Interrupt masking

At module level :
. Interrupt masking bit OWxy,0,0 (1 = masking)

At PLC program level (refer to the PL7-3 Programming Manuals) :

.« START CTRL 1 Validates the interrupt task,
« MASKINT (Ixy) Masks interrupts,
« DMASKINT (Ixy) Demasks interrupts.

Note : If an interrupt occurs while it is masked, the interrupt request will be
maintained until it is acknowledged by the PLC processor (ACKINT(Ixy)
instruction). The “interrupt request” bit IWxy,0,0 remains at 1 until the
interrupt is acknowledged.

Summary diagram

DMASKINT (Ixy)

MASKINT (Ixy)
T

Request — BusIT
Appli. IT Mask IT Request
START
CTRL1
— PLC
Processing
The interrupt is sent : RESET
. Ifitis not masked, CTRL1
. If the demask order was sent, Other
. If the interrupt task is active. Modules

I/O access using the interrupt task

The I/O tables are updated on each cycle of the tasks where it is configured.
In order to operate in real time, exchanges with the module using the interrupt
task must use explicit exchange instructions.
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Using the Interrupts (TSX AXM 172 /182)

Example

Synchronization of two axes.

The end of moving part motion on
axis 1 triggers the moving part
motion command on axis 2.

Axis 1 AXM in slot 2, rack 0,

Axis 2 AXM in slot 4, rack 0.

AXM Program Axis 1

ZSO @9 F= 5000 nm nm X= 500 cm
11 MSYN =N OUT =000 IT =Y

O

20 WAI T EVENT= CPU
O21 GP9 F = 1000 nm nmm X= 600 cm

o! PLC Programmast er t ask

3<Va| idateinterrupt task

1 L5 :1F SYO THEN START CTRL1;
DMVASKI NT(1 2)

<Reset sync.

{RESET O, 1, 9

OOOOOOOOO

PLC Program Interrupt task

[e]

O O O O

0O 0O O 0O O O O 0O O 0O O 0 O O

AXxis 2

Axis 1

'<Read | T nodul e axis 1

L1 : READINT(12, BO)
I'F BO THEN JUWP L10

i<l nterrupt processing

X1

N4

L10 : ACKI NT( | 2) ; RESET BO

SET OM, 1,9

<Save regi ster words

! oM, 0—>WL0; OM, 1->W1;

'OM, 2—>WL2; OM, 3—WL3;
OM, 4—WL4; OM, 5—>WL5;

oM, 6—>W6; OM, 7>WL7

WR TEREQ WX O; 14)
<End of processing
I EOP

<l medi atewitingof registers!
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Using the Interrupts (TSX AXM 172 /182)

Performance

The time taken to activate the interrupt task in the PLC is the sum of two times

(tic + tip).

. tic : Time between the change of state of the interrupt input enable
instruction (M) and the presence of the IT signal on the I/O bus. The tic value

is less than 10 ms for TSX AXM modules.

. tip : Time between the presence of the IT signal on the 1/0O bus and the
activation of the Interrupt task. This time depends on the type of PLC and
whether fiber-optic connected remote 1/O are used. Itis not affected by the

location of the module (basic rack or extension rack).

PLC Local I/0 Remote I/O
(TSX LES) (TSX LFS)
TSX 47-40 1.3 ms -
TSX 67-40 1.3 ms 2.0ms
TSX 87-40 0.8 ms 1.5 ms
TSX 107-40 0.5ms 1.0 ms
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6.4

Dialog with the PLC Processor 6

Full Module Control from the PLC Processor

This Sub-section only applies to applications where the TSX XBT terminal
does notremainin service during the operation phase. Inthis case, in addition
to inserting the axis control function into the general sequential AXM
program, the PLC must also :

. Control module and axis operating modes,

. Control process errors,

. Load applications when multiple applications are used.

6.4-1 Operating Mode Control

In almost all applications, the TSX AXM 172 / 182 modules are used in the
Automatic Cycle Mode. The other modes available are only used in the
Debug phase.

Operating mode control included selecting the Automatic Cycle Mode and
starting AXM program execution on command from the PLC program.

ForaTSXAXM 162 module, the ASSISTED MANUAL mode is used. Everything
mentioned in this Sub-section applies to this module. The difference is in the
method of programming movements (see Sub-section 6.6).

Functions not available on TSX AXM 162 module
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6 Dialog with the PLC Processor 6

Full Module Control from the PLC Processor

The Grafcet sequence below is a typical sequence that the user can write to
execute the AXM module program in automatic cycle mode (once the module
has been configured and programmed using PL7-AXE). This program
sequence is run on cold restart or after initialization (INIT) from an FTX 507
workstation. If the sequence must be run on hot restart or in other conditions,
it is up to the user to program this, in particular by using the pre-positioning
features supported by PL7-3.

IN Initialize Discrete 1/0 and Register interfaces ‘

—t+— Module OK, Ready (self-tests complete) and configured

[1 Run module ‘

@ _ | Module running

[2 Acknowledge application errors ‘

_| No errors and module programmed

XM
0 Select the operating mode (1),
[3:'— Reset error acknowledgment bits to zero (*).
L Initialize the start step number
—t— Waiting for the activation command and moving part stopped
XM1

B START AXM PROGRAM ‘

—t— AXM program execution in progress

[5 Reset the START command ‘

(1) AUTOMATIC CYCLE for AXM 172/ 182
MANUAL ASSISTED for AXM 162

Note: This sequence assumes that:
« Reference set-up has already been performed, or
e That the first instruction of the AXM program is a reference set-up
instruction SRP+ or SRP-. This condition means that only type 3 (cam at
end of travel) reference set-up can be selected.

(*) Demask IT and activate the IT task if the interrupt function is used.

XMO: Initialization macro-step,
XM1: Operation macro-step (not described here).

Functions not available on TSX AXM 162 module
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Full Module Control from the PLC Processor

{ TRANSITION:1 from0 to 1

{ 1W4,0,3.NOT IW4,0,8.NOT IW4,0,4.NOT IW4,0,B

i TRANSITION:2 from1l to 2

Iw4,0,C

{ TRANSITION:3 from2 to 3

i [IW4,2 AND H'FF'=0].NOT IW4,1,F.NOT IW4,1,E.IW4,1,B

{ TRANSITION:4 from3 to 4

i IW4,1,8.14,F.[IW4,1 AND H'F'=10]

! TRANSITION:5 from4 to 5

IW4,1,5

STEP O  ACTION ON ACTIVATION

! 0->0W4,0->0W4,1->0W4,2->0W4,3->0W4,4->0W4,5->0W4,6->0W4,7
! 0->04,0[8]
! SET 04,7

STEP 1 ACTION ON ACTIVATION

! SET OW4,0,C

STEP 2 ACTION ON ACTIVATION

! H7AAA’->0W4,2

STEP 3 ACTION ON ACTIVATION

! 10->0W4,1;0->0W4,2;HXx00->0W4,3 (1)
! DMASKINT(I4);START CTRL1 0]

STEP 4 ACTION ON ACTIVATION

! SET 04,4 ©)

STEP 5 ACTION ON ACTIVATION

! RESET 04,4

0O 00 00DO0OO0OOOOO OO OO©OO©OOOOOOOOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0o0

(1) Where xx = Start step of the AXM program expressed in hexadecimal
notation,

(2) If ITs are used,

(3) In general, the START command is conditional on an event.
The resulting programming will look like this:
Ixy,i — O4,4 or IF[ ]THEN SET 04,4

Note : Inthis program, the module is located in slot 4 of the basic configuration rack.

Functions not available on TSX AXM 162 module
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Full Module Control from the PLC Processor

If Automatic Mode is not used in the operating phase, or if the reference set-
up procedure is initiated by an operator (type 1 and 2 reference set-up
procedures where the direction of motion must be specified).

In this case, the previously described program sequence should be modified.
The mode selection steps mode are shown below.

Module running

Acknowledge errors

No errors

Mode selection

Mode selected. Await activation. Moving part stopped

Mode activated

Naturally, it is possible to program the control of operating modes in a
language other than Grafcet (Ladder or Literal), but it is then up to the user
to guarantee the sequencing of operations.

AXM PG OFB

When the TSX AXM module is used in Automatic Cycle Mode, the program
sequence described on page 6/11 is better replaced by the AXM PG OFB that
performs the same task. The user has simply to specify the start program step
and the event that triggers AXM program execution.

For a detailed description of the programming and use of this OFB, refer to
Divider C3 of this manual.

6.4-2 Error Processing

Itis possible to process stop position, target window, servo, synchronization
and processor errors directly at module level by diverting the AXM program
to a specified sequence.

However, other errors (soft stops, emergency stop, etc.) always requires PLC
processor involvement.

The programming used depends entirely on the type of reaction required on
the occurrence of one of these errors.

The example described here is not a programming recipe that covers all
cases, but is provided as an illustration only.

Functions not available on TSX AXM 162 module
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Full Module Control from the PLC Processor

Processing description

The occurrence of any type 2 error (stop, synchronization, target window,
CPUF, servo, emergency stop) sounds a warning buzzer (017,5).

After intervention, the operator acknowledges the error through 113,2,
allowing program execution to restart from the point where it was stopped.

Programming for type 2 errors.
SOUND WARNING BUZZER

IU4|1,E 017,5
S

ACKNOWLEDGE ERROR (AND RESUME AXM PGM EXECUTION)

113 2 1u4.1.A 0ud,2.0
11 [ (

o
f==
N

o
f==

A AR AD AD AD AD -

o~
~ -
al

B

NN N~ N~ N~

o
f==
o

o
f==
o 0]

o
f==
D>

(]

Reminder : An error can only be acknowledged if it is no longer present. In some cases, this
means that the operator must first intervene (emergency stop via In4).
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Full Module Control from the PLC Processor

Terminal block, Power failure and capacity overflow errors

In normal operation, only a Power Failure error should occur. The other two
errors are the result of incorrect operator intervention (at the wrong time in the
cycle) or of a programming error.

These errors cause the loss of the axis reference and in addition to
acknowledgment, require that the axis reference be set-up again. The
simplest processing to take into account one of these errors is to restart the
initialization sequence. This can be done as shown below:

SOUND WARNING BUZZER

V4 0,A 017,5
S

Il&‘l,%,fl:
'y

RESTART THE INITIALIZATION SEQUENCE

13,2 V41,8
T} i/| SU8 AND H'FFFC? sua—{

SY24

S
l_ X0
S

Note:Errors are acknowledged in the initialization sequence.

Reminder:  Step activation bits can only be accessed in the PRL.
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Full Module Control from the PLC Processor

Soft stop error

Again, this error should not occur in normal operation if the Debug phase was
correctly performed.

This type of error can be the result of a programming error or a mechanical
failure. In these conditions it is not advisable to resume program execution
immediately.

In the programming example below, the moving part is first cleared from the
illegal area it entered and then the initialization sequence is run.

SOUND WARNING BUZZER

V4 2,0 017,5
S

RETURN FROM SOFT STOP OVERSHOOT

113'2 Ihll4|2,0 ov4,2,6
()
! IbIJ4|2,1

e

13,2 V4. 2,0 ov4, 1,7
[ I | ¢
V4 2,1

se

TRIGGER THE INITIALIZATION SEQUENCE when the DEG.BL bitis reset.

1U4,1,7 B4?
—|/} | i SU8 AND H'FFFC3 sus—{
SY24
)
l_ X0
S
V41,7 B47
i )
AXM DG OFB

Instead of using the information sent via the register interface, it is possible
to obtain this information from the Status word of the AXM DG OFB.

For more information on programming and using this OFB, refer to Divider C3
of this manual.
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Full Module Control from the PLC Processor

6.4-3 Loading an Application from the PLC Program

Reminder

An application is an indivisible entity comprising three segments:
 Configuration segment,

* AXM program segment,

« Data segment (WNi).

A TSX AXM module can only store a single application. However, it is
possible to store up to nine applications per axis in the PLC memory. These
applications are stored in the dedicated Axis memory field.

PLC Memory Zoom onto the Axis Field
PL7-3 Directory
DATA
N
PL7-3 Appli 0
PGM.
Appli 1 >Ax. 0
Appli 2
AXIS S
Appli 0
Appli 1 >Ax. 1
Appli 2
J

Multiple applications

Ifthe TSX AXM module uses multiple applications (corresponding to different
production recipes), itis necessary to ensure that applications are transferred
from the PLC memory to the AXM module memory.

The transfer is performed by the AXM LD OFB supplied on the PL7-AXE
program diskette.

Functions not available on TSX AXM 162 module
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Full Module Control from the PLC Processor

Naturally the transfer procedure implies that the applications have first been
stored in the PLC memory using PL7-AXE.

Once an OFB has been assigned to each TSX AXM module to load an
application, the user need only send this OFB the number of the application
to transfer and activate the OFB.

Dedicated Axis Field TSX
AXM
Directory
r AXM LDO
— AXIS —
Axis 0 < Appli 1 —> —| APPLI s
\
.
Axis 1 <
\

For more information on the AXM LD OFB, refer to Divider C3 in this manual.
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6.5 Discrete /0 and Register Interfaces

This sub-section describes the information exchanged between the PLC
processor and the TSX AXM module on each PLC cycle.

6.5-1 Reminder

At the start of each cycle, the PLC reads the contents of the discrete input
(8 bits, Ixy,i) and the Register input (8 words, IWxy,i) interfaces.

At the end of each cycle, the PLC writes the contents of the discrete output
(8 bits, Oxy,i) and the Register output (8 words, OWNxy,i) interfaces.

Master Task Interface AXM Module
7 - -
Input Acquisition
Acquisition
Program L Iny,i—/\>\ /‘;/
\V/
M\
/M
AN
E . // ‘\\
xecution AN
f ——OWXxy,i— \ \\\\
b
Write Y _
Outputs Write

The module uses the command from the PLC processor via the output
interfaces (Oxy,i and OWXxy,i) and returns boolean and numerical data via the

input interfaces (Ixy,i and IWxy,i) using a procedure that is identical but has
its own 10 ms cycle.
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Discrete I/O and Register Interfaces

Interface Description

The following data is provided for each command:

* A mnemonic,

» The active state (1,0, rising edge),

» The conditions to meet for the command to take effect,
* The related operation.

The following data is provided for each bit:

* A mnemonic,

* The meaning of states 0 and 1 and, where necessary the cause of
transitions (0 — 1 and 1 — 0),

* The conditions to meet so that the data is considered valid.

The following data is provided for each numerical value written by the PLC:
* The type of contents,

* The command to which it is assigned,

» The conditions to meet so that the value sent is accepted by the module.

The following data is provided for each numerical value read by the PLC:
* The type of contents,
» The conditions to meet so that the value sent is accepted by the module.

To avoid repetition, the conditions for data validity common to all component
elements are condensed at the beginning of each interface description (PLC
running, Module running, etc).



6 Dialog with the PLC Processor 6

Discrete I/O and Register Interfaces

6.5-3 Discrete Output Bits
Conditions common to all 8 bits:
. Module running
. PLC running

I Oxyi | Oxy,i

I N—

Oxy,0 Not used.
— Oxy,1 (R1)|Control relays R1, R2, R3,
— ow 2 (R2)|Two active states 1: Relay closed,
C 3 (R3) 0: Relay open,

Conditions : Manual Mode

— Note : When the operating mode changes from Manual to
W Auto, the status of the outputs is not modified.
- Oxy,4 Active : On rising edge,

(START) |Conditions : Module awaiting activation IWxy,1,8,

Moving part stopped Ixy,F.

No errors: /IWxy,1,F./IWxy,1,F./IWxy,2,0 to 7.
Effect : Activates the selected mode (in Automatic Modes,

starts the AXM program from the step specified in

OWxy,3 MSB).

Oxy,5 Active : On rising edge,
(STOP) Conditions : A mode currently being executed,
Effect : Interrupts the selected operating mode.

Oxy,6 Active : On rising edge.
(RESUME) |Conditions :Auto Mode interrupted,

or AUTO S/S Mode while awaiting resume IWxy, 1,8,
Effect :AUTO S/S: Resumes from the next step,

AUTO B/B or CYCLE: Resumes from the current step.

Oxy,7 Active : At 0,

(EMG STOP) |Conditions : None,

Effect : Generates an emergency stop error,

Consequences : Stops the moving part,
Interrupts the current mode.

Functions not available on TSX AXM 162 module
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Discrete I/O and Register Interfaces

6.5-4 Discrete Input Bits

Conditions common to all bits:
. Module running
. PLC running

Ixy,i  Oxy,i IXy,i

| I—
— Ixy,8 (RO) | Reflects the state of relay outputs,
- 9 (R1) | Two significant states : 1 : relay closed,
- ow A (R2) 0 : relay open.
— B (R3)
Validity conditions : None
Cow Ixy,C Not used.
— Ixy,D Reflect the state of input In3.
(13) Two significant states : 1 : Voltage present,
0 : Voltage absent.
Use : Especially used to check that the moving part is on the
reference set-up cam.
Ixy,E At 1 when the module is reserved.
(RES) (Reservation can be PL7-AXE, XBT terminal,
requested by: PL7-3 application via OFB AXM LD).
Ixy,F Reflects the state of the moving part.
(STOP) Two significant states : 1 : Moving part stopped,
0 : Moving part moving.
NB : Bit Ixy,F is set to 0 when the moving part is physically
stopped for the time required to perform the stop test
(TSTOP).
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6.5 Discrete /0 and Register Interfaces
6.5-5 Input Register Words

Module status word

Conditions common to all bits:
. PLC running

C W IWxy,0,0 |Reflects the state of the module interrupt Flag.
C Condition: Module running. Interrupt not masked.
(IT) 0 — 1 When an interrupt is sent by the module,
1 — 0 When the interrupt is acknowledged by the PLC
ow (ACK INT instruction (Ixy)).

IWxy,0,1 | Not used (reserved).

IWxy,0,2 |1 Indicates that the module MSG field is being reset,

(RZM) (Access to the module from the XBT terminal or from PL7-AXE
is impossible).

Normally it reflects OWxy,0,2.

IWxy,0,3 | Module availability 1: Module ready,
0: Self-test in progress,
Module failure.
0 — 1 When self-tests are completed after power-up.
1 — 0 When a type 1 module failure occurs.

IWxy,0,4 | IWxy,0,5 + IWxy,0,6 + IWxy,0,6 (+ means a logic "OR").
(SDEF) Combines errors.

IWxy,0,5 | Type 2 error.
Not used by these modules.

IWxy,0,6 | Type 3 error (terminal block, overflow).

(SDEF3) |0 — 1 When an error occurs,

1 — 0 On error read request (1) on condition that the error
is no longer present.

Note: This bit is not used with the TSX AXM module.

IWxy,0,7 | Type 4 error.
Not used by these modules.

IWxy,0,8 | Type 1 error (Module failure).

(AXM HS) | 1: » Type 1 error detected during the self-test phase, or

» Module code is different from the code declared in the
I/O configuration,

* No module.
0: Module OK.
1) Command supported by PL7-AXE. (READBDEF)

Functions not available on TSX AXM 162 module
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IWxy,0,9
(ATEST) |At1on power-up, changes to 0 when self-tests are complete.
Hint : Do not use this bit to check module availability, test bit
IWxy,0,3 instead.
IWxy,0,A |Reflect terminal block state 1: Open,
0: Locked.
(TER BLK) | Note : When IWxy,0,A changes to 1, IWxy,0,6 and IWxy,0,4
also change to 1.
IWxy,0,B
(N CONF) |1 : Module not configured,
0 : Module configured.
0 — 1 When the application changes (module not initially
configured),
1 — 0 On"DELETE APPLICATION" performed fromPL7-AXE.
IWxy,0,C [1: Module running. All functions are supported.
(AXM RUN)| O : Module stopped. Only the position monitoring function
is supported.
Normally reflects OWxy,0,C ifthe module is configured. Forced
to 0 when the terminal block is opened.
IWxy,0,D |Not used (reserved)
IWxy,0,E |1 : Module operating with Safety Off (1),
(HSEC) |0: Module operating with Safety On.
Normally reflects OWxy,0,E.
Condition : Module running
(1) On PLC failure or stoppage, module continues to operate.
IWxy,0,F |1 : Inhibited outputs (2),
(OUT DIS) |0 : Active outputs (2),
Normally reflects OWxy,0,F.
(2) Only the R1, R2, R3 relay outputs are affected.
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Discrete I/O and Register Interfaces

AXIS STATUS WORD (Nbr. 1)

Ixyi O IWxy,1

IS
Conditions common to all bits

T . PLC running

- . Module running

- W IWxy,1,0 |Nibble that defines the active operating mode

— to 0000 None 1000 Auto Step Mode
IWxy,1,3 |0001 Manual Ref. Set-up 1001 Auto Block Mode
(MODE) |0010 Manual Drive 1010 Auto Cycle Mode

ow 0100 Assisted Manual No other combinations

0111 No Servo Control

Normally reflects the corresponding nibble of OWxy, 1.
Itis setto 0000 if a soft stop error occurs or if the mode selected
with the OWNxy,1 nibble does not correspond to an authorized

mode.
IWxy,1,4 |Direction of travel
(DIRECT) |or

if moving part stopped, direction of the last motion.
1: Negative direction (reverse),
0: Positive direction (forward).

IWxy,1,5 |At 1: During AXM program execution.
(PROG Information is valid if Auto Mode is selected.
RUN) 0 — 1 When Start command is received,
1 — 0 When Stop command is received,
When the End instruction is encountered.

At 0 if a non Auto Mode is selected.

IWxy,1,6 |At 1 during Ref. Set-up.
(SET REF) |0 — 1 When Start cmd. received in Man. Ref. Set-up Mode,
or when the SRP instruction is executed in Auto Mode.
1 — 0When Ref. set-up is complete.
When a Stop command is received during Ref. Set-up.

IWxy,1,7 | At 1 during return from soft stop overrun is in.

Condition : Soft stop error present (IWxy,2,0 or IWxy,2,1).

(DEG BL) |0 — 1 When a soft stop error occurs,

1 — 0 When return from soft stop overshoot is complete.
When a Stop cmd. received during overshoot return.

IWxy,1,8 |At 1 when the selected mode can be activated.
(ATTENTE)|1 — 0 When the mode is activated (by Oxy,4),
When the mode becomes inactive (set point reached in
Assisted Man. Mode, End instruction in Auto).
0 — 1 0n receiving a Stop command,
When the mode is changed,
When a command is refused.

Functions not available on TSX AXM 162 module
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IWxy,1,9 | At 1 at the end of the AXM program (END inst.).
(END Condition : Auto Mode selected.
PROG) 0 — 1 When the END instruction is encountered,

1 — 0 On receiving a Start command (Oxy,4).

Remains in the same state if the mode changes.

IWxy,1,A | At 1 when the axis is referenced (Ref. Set-up performed).
(AXE 0 — 1 When Ref. Set-up completed or when
REF) Ref. Set-up is forced.
1 — 0 When the terminal block is opened,

If a Power Fail error occurs,

If a capacity overflow occurs.
IWxy,1,B | At 1 if the module is programmed.
(AXM 0 — 1 When an application comprising an AXM
PROG) program is changed.

1 — 0 When an application without an AXM program is
changed.

When the Program is deleted, or From
When the Application is deleted. PL7-AXE
IWxy,1,C | Reflects the state of input In4.
(14 1 Voltage present (no errors),
ARTURG) 0 Voltage absent (supply failure).

Note: When this bit changes to 1 an Emergency Stop error

occurs (IWxy,2,3).

IWxy,1,D | At 1 when the command cannot be executed

(RFS CDE)| 0 — 1 When a non executable command is encountered
(refer to the various Command Refusals described in
Appendix, Sub-section 9.7).

1 — 0 As soon as a valid command is given.

Note: In Auto Mode, Command Refusal stops AXM program
execution. A Start program is required to start the
program again.

IWxy,1,E | At 1 if a synchronization error is present,
(DEF SYN)| Conditions: Synch. error not masked.
Auto Mode selected.

0 — 1 When the error occurs (TSYN overrun),

1 — 00n an acknowledgment command (OWxy,2,4 or
OWxy,2,5).

IWxy,1,F | At 1 if a divergence error occurs.
(DEF Condition : Any Mode except Servo Off.
DMAX) 0 — 1 When the error occurs (DMAX exceeded),

1 — 00n an acknowledgment command (OWxy,2,2 or
OWxy,2,3).

Functions not available on TSX AXM 162 module
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O

Axis status word  (Nbr. 2)

Lo el

Conditions common to all bits

[ IWxy.2 « PLC running.
- . Module running.
— IWxy,2,0 | At 1 when the moving part has passed the lower soft stop.
(DEF BL-) | Condition : Axis referenced.
= 0 — 1 When LSS passed,
C ow 1 — 0 Once the moving part is back within the valid interval
- (position > LSS + 2 x TW) and error acknowledged
- (OWxy,2,C).
IWxy,2,1 | At 1 when the moving part has passed the upper soft stop.
(DEF BL+) | Conditions : Axis referenced.
0 — 1 When HSS passed,
1 — 0 Once the moving part is back within the valid interval
(position < HSS - 2 x TW) and the error acknowledged
(OWxy,2,C).
IWxy,2,2 | At 1 when a stop error occurs.
(DEFSTP) | Conditions :
All modes except Servo Off,
Stop error not masked.
0 — 1 When the error occurs (V>VSTOP after TSTOP),
1 — 0 On acknowledgment (OWxy,2,0 or OWxy,2,1).
IWxy,2,3 | At 1 when a emergency stop error occurs.

(DEFARUR) Conditions : None.

0 — 1 Whenthe error occurs (supply lost to In4 or Oxy,7 goes
to 0),

1 — 0 On acknowledgment (OWxy,2,A or OWxy,2,B),
if the error is no longer present
(voltage present on In4 and Oxy,7 at 1).

IWxy,2,4
(DEFTW)

At 1 when a target window error occurs.
Conditions :
Assisted Manual and Auto Modes,
TW error not masked.
0 — 1 When error occurs (error t > TW, moving part stopped),
1 — 0 On acknowledgment (OWxy,2,6 or OWxy,2,7).

IWxy,2,5
(DEF CPU)

At 1 when a CPU error occurs.

Conditions :
Module in Safety On Mode (OWXxy,0,E at 0),
CPU error not masked.

0 — 1 When error occurs (CPU stoppage or failure),

1 — 0 On acknowledgment (OWxy,2,8 or OWxy,2,9),
if the PLC is running.
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IWxy,2,6 |At 1 indicates that the module detected a supply failure.
(DEF PWF)| 0 — 1 When a supply error occurs that exceeds the au-
tonomy of the power supply (200 ms).
Note: A change to 1 loses the axis reference.
1 — 0 On acknowledgment (OWxy,2,E),
or on power-up.

IWxy,2,7 |At 1 if a calculation capacity overflow occurs.

(DEF OVF) |0 — 1 On overflow (measurement overflow),

1 — 0 On acknowledgment (OWxy,2,D).

Note: When bit IWxy,2,7 changes to 1, the position is forced
to 0.
This error results in losing the axis reference.

IWxy,2,8 |Currently executed program step.

to Condition : Auto Mode.
IWxy,2,F (If the current Mode is not Auto:
Last step number executed in Auto).

Functions not available on TSX AXM 162 module
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Conditions common to words IWxy,3 to 7
. PLC running,
. Module running.

| (0]

IWxy,3 Least signif. byte: Last program step executed before the AXM program

- ow
IWxy,4

| o IWxy,5
—T
: IWxy,2
R
g IWxy,6
A IWxy,7
- Oow

was diverted to a divert sequence (diversion caused by
a PLC command via OWxy,1,8 or by a masked error).

Conditions : Auto Mode.
(If the current mode is different: Store the contents).

Most signif. byte:  Last program step that generated an interrupt (this can

only be a M.SYN= OUT=... ST=Y type instruction).

Conditions : Auto Mode selected.
If the mode is different, the contents are stored.

Position error is expressed in module physical units (1), format
Double length (2).

* LSB in IWxy,4.

* MSB in IWxy,5.

Conditions : No errors.

Position expressed in module physical units (1), format:

Double length (2).

* LSB in IWxy,6.

* MSB in IWxy,7.

Conditions : Axis referenced.

Note: The position value is valid even if the module is stopped
(OWxy,0,C at 0).

(1) Module physical units.

AXM 172 AXM 182

VMAX (m/mn)|< 34.56 | < 345.6 | =345.6 <54 <540 2540

Unit

pm x10pm | x100pum pm x10pm | x100pum

)

For ease of use of these variables, transfer the LSB and MSB to
two consecutive words in the W field and select DW.

E.g.: ! IWxy,6 — W100 ; IWxy,7 — W101

DW 100 the contains the position.

Functions not available on TSX AXM 162 module
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6.5-6 Output Register Words
MODULE COMMAND WORD

Ixy,i

[0}

JTTTTTTI

ow

6/30

Conditions common to all bits
. PLC running.

OWxy,0,0
(MASK IT)

Mask / Demask the interrupts.

Conditions : Module running.

Effect :At 1: Mask the interrupts sent by the module.
At 0: Demasking.
If the module sends an interrupt while ITs are masked,
the last interrupt will be sent to the PLC when ITs are
demasked.

OWxy,0,1

Not used (reserved).

OWxy,0,2

Active at 1: Reset message field.

Conditions : None.

Effect :Access to the module in MSG mode is ignored.

Consequences : It is impossible to access the module from the
TSX XBT terminal or from PL7-AXE when this bitis at 1.

OWxy,0,

OWxy,0,

3
to E} Not used (reserved).

OWxy,0,C
(AXM R/S)

Module RUN/STOP command.
Conditions : Module configured, self-tests completed.
Effect: At 1: Module running,

At 0: Module stopped.

OWxy,0,D

Not used (reserved).

OWxy,0,E

Safety Off/Safety On command.

(AXM HSEC) Conditions : Module running.

Effect :At 1: Module running with safety off : if the PLC stops
or fails, the module runs independently.
At 1: Module running with safety off : if the PLC stops
orfails,a CPU erroris generated (the resulting process-
ing depends on the configuration).

OWxy,0,F
(OUT DIS)

Active at 1: Inhibits module outputs.

Conditions : None.

Effect :Outputs R1, R2, R3 are forced to 0, (the analog output
and output RO retain their state).

Functions not available on TSX AXM 162 module
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AXIS CONTROL WORD (Nbr. 1)

o OWxy,1

|

Conditions common to all bits

. PLC running,
. Module running.

w
OWxy,1,0
to
I OWxy,1,3
ow (MODE)

Mode selection nibble :

0000 None 0111 SERVO OFF

0001 MAN. REF. SET-UP 1000 AUTO STEP-BY-STEP
0010 MANUAL DRIVE 1001 AUTO POINT-TO POINT
0100 ASSISTED MAN 1010 AUTO CYCLE

No other combinations are allowed.

Conditions
. In Manual, Assisted Manual and Servo Off modes :
Axis referenced.
. In all modes, the moving part must be stopped.

OWxy,1,4
(PRES CN)

Active on rising edge: Load CNi.

Conditions : CNi number selected from OWxy,1,4 (Most
Significant Byte) < 3

Effect :Transfers to the counter CNi selected by the MSB of
register OWxy,4 the content of the Least Significant
Byte of this same register.

OWxy,1,5

(LDWNi)

Active on rising edge:
Load WNi (teach set point procedure).
Conditions
. Axis referenced.
WNi number selected in OWxy,4,
(Most Significant Byte) < 99.
. Moving part positioned first.
Effect :Transfers to the module table of set points at the
address specified by the MSB of register OWxy,4 the
contents of the current position.

OWxy,1,6
(POFOR)

Active on rising edge: Forced Reference Set-up.
Conditions
« Position in registers OWxy,6/7 in module units must
be within the valid interval,
(LSS < Start position < HSS),
* Moving part stopped: Ixy,F =1,
* Any mode except Servo Off.
Effect :Transfers the position contained in registers OWxy, 6/7
to the module current position register.
The axis is referenced (IWxy,1,A = 1).

Functions not available on TSX AXM 162 module
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OWxy,1,7 | Active on rising edge: Return from soft stop.

(DEG BL) | Conditions : Soft stop error present, (IWxy,2,0 or IWxy,2,1),
but first acknowledged (OWxy,2,C).

Effect :Returns the moving part to the valid interval, this is:
* HSS - 2 x TW if the moving part has reached HSS,
¢ LSS + 2 x TW until the moving part reaches LSS.

OWxy,1,8 | Active on rising edge: Divert AXM program.

(DIVERT) | Condition :
Auto Mode selected.
The step number specified in register OWxy,3 must
correspond to an AXM program step.

Effect :Diverts the program to the step specified in the Most
Significant Byte of register OWxy,3.
If an error is present when the divert command is
received, the program will only divert once the error has
been acknowledged by a Resume command.

OWxy,1,9 | Active on rising edge: Synchronization.
(EVENTCPU)| Condition :
Auto Mode.
AXM pgm. awaiting WAIT EVENT = CPU instruction,
O |nstruction M awaiting synchronization.
Effect :1 Instruction WAIT EVENT = CPU,
proceed to the next instruction.
2Instruction M SYN = CPU,
Freeze TSYN time-out.

OWxy,1,A | Direction of motion.

(SENS) Condition : Manual or Manual Set-up Modes.

Effect :With the Start command (Oxy,4) it determines the
direction of the moving part.

1: Negative direction (reverse),
0: Positive direction (forward).

Note: This bit is not updated by the TSX XBT terminal when
it requests motion via the or keys.

OWxy,1,E
to Not used (reserved).
OWxy,1,F
|

Functions not available on TSX AXM 162 module
6/32



6
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Discrete I/O and Register Interfaces

| (0]

OWxy,2

AXIS STATUS WORD (NBR. 2)

Conditions common to all bits
. PLC running,
. Module running.

OWxy,2,0

Acknowledge and resume mode on Stop error,

OWxy,2,2 | Acknowledge and resume mode on Deviation error,
OWxy,2,4 | Acknowledge and resume mode on Synchronization error,
OWxy,2,6 | Acknowledge and resume mode on Target Window error,
OWxy,2,8 | Acknowledge and resume mode on PLC error,
OWxy,2,A | Acknowledge and resume mode on Emergency Stop error.
All of these bits operate according to the following principle:
Active on rising edge.
Condition
Corresponding error present,
Error not masked,
For CPU error: Module in Safety On Mode,
Auto Mode (1).
Effect :Acknowledge the error and resume program execution.
Note: Inthe case of Stop, Target Window, CPU, Emergency Stop
errors, the program can only resume when the error is
no longer present.
1) If Manual mode is selected when the error occurs, the
Resume command has the same effect as the Abort
command.
OWxy,2,1 | Acknowledge and abort the mode on Stop error,
OWxy,2,3 | Acknowledge and abort the mode on Deviation error,
OWxy,2,5 | Acknowledge and abort the mode on Synchronization error,
OWxy,2,7 | Acknowledge and abort the mode on Target Window error,
OWxy,2,9 | Acknowledge and abort the mode on CPU error,
OWxy,2,B | Acknowledge and abort the mode on Emergency Stop error.

All of these bits use the following principle:
Active on rising edge.
Condition
Corresponding error present,
Error not masked.
For CPU error: Module in Safety Mode.
Effect :Acknowledges the error and resumes the current mode.
Return to the state awaiting activation (IWxy,1,8).

Note: Inthe case of CPU and Emergency Stop errors, acknowl-
edgment is only effective when the error ends.

Functions not available on TSX AXM 162 module
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Dialog with the PLC Processor 6

Discrete I/O and Register Interfaces

OWxy,2,C

Active on rising edge: Acknowledge software stops.
Conditions : Soft stop present (IWxy,2,0 or IWxy,2,1).
Effect : Acknowledge error.

Return of the moving part within the valid interval must

be requested:

* By the PLC via the DEG BL command (OWxy,1,7)

that is only accepted after acknowledgment,
* Manually.

OWxy,2,D

Active on rising edge: Ack. Calculation Overflow error.
Conditions : Calculation Overflow error present.
Effect : Acknowledge error.

Reminder : This error causes the loss of the axis reference.
The acknowledgment must be followed by a Reference
Set-up command.

OWxy,2,E

Active on rising edge: Acknowledge PWF error.
Condition : PWF error present.
Effect :Acknowledge error.

OWxy,2,F

Not used (reserved).




|

Dialog with the PLC Processor 6

Discrete I/O and Register Interfaces

| (0]

OWxy,3

|

| (0]

OWxy,4

Conditions common to words OWxy,3 to OWxy,7

. PLC running,
. Module running.

Least signif. byte:

Most signif. byte:

Least signif. byte:

Most signif. byte:

Comparison register.
Used by the JEX instruction that compares the con-
tents of this register to a parameter value.
Condition : Auto Mode selected,

JEX Instruction.

Start or divert step.

Used in Auto Mode by the Start (Oxy,4) and Divert
commands (OWxy,1,8).

It specifies the step number from which the AXM program
is started/diverted.

Condition : Auto Mode selected.

Value CNi.

Used by the PRSCN command (OWxy,1,4):

It specifies the value to load in counter CNi defined by the
Most Significant Byte.

Conditions : None.

Number CNi or WNi

Used by:

. Command PRSCN (OWxy,1,4) to specify the number
of the counter in which the value contained in the LSB
is loaded.

Condition : Contents < 3.

. Command LDWNi (OWxy,1,5) to specify the address
in the module table of internal positions (WNi table)
where the value of the current moving part position is
loaded.

Condition : Contents < 99.

Axis referenced.

Moving part already in position.

Functions not available on TSX AXM 162 module
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Discrete I/O and Register Interfaces

|

TTTTTTI
=

OWxy,5

6/36

OWxy,5 Depending on the current mode, this register has two

functions.
1. Servo off mode : D/A converter value.
LSB weighting: 10 mV for TSX AXM 172
2.5mV for TSX AXM 182 / 162
Variation range  [-1024, +1023] for AXM 172
[-4096, + 4095] for AXM 182 / 162
Conditions : Servo off mode currently selected.
[IWxy,1 AND '"H'000F' = 7] AND NOT IWxy,1,8
Attention: Any change of value is immediately applied.

2. Other modes : Velocity modulation value follows the
correspondence diagram shown below.

2 2
% %
-128 0 +127 -1024 0 +1023
AXM 172 AXM 182/ 162

The multiplication factor affects the velocity of motion:
* VMAN in Manual Mode,
» Parameter F of the motion command in Auto Mode.

The effect of a modification of the value of this factor is:
* Immediate with a TSX AXM 182/ 162 module in Manual
Control Mode, in Assisted Manual or in Automatic Mode
if the current instruction is GP1 or GP9.
« Delayed until the next command in all other cases, i.e.:
. Regardless of the situation when a TSX AXM 172
module is used,
. In Automatic Mode when a TSX AXM 182 module is
used and the current instruction is type G+ or SRP+.

It is this modulation factor which is used by the TSX
AXM 162 to determine the velocity of the movement.

Functions not available on TSX AXM 162 module
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Discrete I/O and Register Interfaces

| (0]

|

TTTTTTT
=

STTTTT
0
=

|

OWxy,6
OWxy,7

Register or external set point.
Used to transfer a set point from the PLC program to the
module. Itis expressed in module physical units (refer to
the table for IWxy,6/7), double length format (1).
* LSB in OWxy,6,
* MSB in OWxy,7.

The set point type depends on the module operating mode :
- It is the start position value if the Manual Set Point Mode is
selected,
- it is the target point value if the selected mode is Assisted
Manual or Automatic mode.
In the latter, the register value is set by the instructions :
or GP1  p= o X=EXT
GP9 X=1+EXT

Conditions :
 The position must be within the valid interval defined by
the soft stops,
* Manual Ref. Set-up Mode, Assisted Manual Mode or
Automatic Mode.

1) For ease of use, initialize a double word with the value
and transfer each of the two words to the registers: ! 1
000 000 — DW 100 ; W100 — OWxy,6
W101 — OWxy,7.

Functions not available on TSX AXM 162 module
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Dialog with the PLC Processor 6

Access Conflicts

6.6-1 Reservation Mechanism

Module reservation

6/38

The entities that are likely to dialog with a TSX AXM module are :
» PL7-AXE during the debug phase of an application,
* TSX XBT terminals,
» PL7-3 applications being executed by the PLC processor, via the Discrete
1/0 and Register interfaces.
TSX AXM
Interfaces Module

PL7-AXE
Program >

MSG

reminal < > < >

Discrete /0

PL7-3 + >
Application REG

The first two entities (PL7-AXE and TSX XBT terminals) use the same
resources at module level. To avoid access conflicts, a "reservation”
mechanism was developed. It operates as follows: when a terminal wishes
to access the module to perform a modification, it must first reserve the
module. The reservation is only effective if the module is not already
reserved. Reservation means that it is impossible for another terminal to
access the module for the duration of the operation.
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Access Conflicts

Example :

PL7-AXE

Program ]
TSX AXM

N R Module

TSX XBT <rli

Terminal |

The TSX AXM module is reserved by the PL7-AXE program. The TSX XBT
terminal is only allowed to access the module for data display purposes.

Reservation by PL7-AXE
The situations described below cause the PL7-AXE program to reserve the
TSX AXM module.
« Modification of the configuration,
« Modification of the AXM program,
« Use of the Debug Mode,
« Application transfer AXM «— TSX
AXM «— DISK

Reservation by TSX XBT 182 terminal

(Incomplete list provided as an example only)

« Application transfer AXM «— TSX,

« Modification of the parameters of a program instruction,
« Selection of an operating mode.

The module is released:

« By PL7-AXE as soon as the current operation is complete (writing the
configuration, writing the AXM program, transfer completed).

* By the TSX XBT terminal:
* When the keyswitch is set to the Configuration position,
« When the Auto mode is selected.

Any attempt to access a module in a mode that requires reservation while the
module is already reserved by another terminal will cause the message AXM
RESERVED to be displayed.

Functions not available on the TSX AXM 162 module
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Dialog with the PLC Processor 6

Access Conflicts

PLC memory reservation

In the same way that there is a reservation mechanism for the TSX AXM
module, there is a similar reservation mechanism for the PLC memory.
Reservation only affects the dedicated field used to store axis control
applications.

Reminder on V4 level PLC memory layout
The PLC memory is divided into dedicated segments, one of which is
dedicated to axis control.

PL7-3
DATA

PL7-3
PROG

PL7-3
CONST

PL7 - AXE

The only entities that are allowed access to the dedicated Axis field are:

» The PL7-AXE program,

* TSX XBT terminals,

* The AXM LD OFB, a PL7-3 language option (Refer to Divider C3 of this
manual).

Therefore if a terminal attempts to access a dedicated Axis field when it has
already been reserved by another entity, the message TSXNOT RESERVED
will be displayed to warn the user that the reservation request was not
accepted.

The various types of reservation, although used less often, are the same as
those of TSX AXM modules.
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Access Conflicts

6.6-2 PL7-3/Terminal Access Conflicts
Access conflicts between the PL7-3 application and a terminal (TSX XBT or
PL7-AXE running on an FTX 507 terminal) may sometimes occur, especially
during the debug phase.

Causes
The PL7-3 application communicates with TSX AXM modules via the
Discrete 1/0 and Register (REG) interfaces. The terminals dialog with the
TSX AXM module mainly through the Message (MSG) interface but ensure
that the Discrete 1/0 and REG interfaces (path shown in dotted lines) are
updated with the commands sent via the MSG interface.

PLC processor
message system

—_—_- =

Terminal | MSG H————

NN .
NN
AN Discrete /0
AN I —
v s TSX AXM
<\
~\ Module
——— g 0 )
PL7-3
Application

When the PLC processor is running, the O and OW fields are periodically
refreshed by the PL7-3 application PL7-3. This means that commands from
the terminal may not always take effect.
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Access Conflicts

Example:

6/42

The PL7-3 application continually selects the Automatic Mode with the
instruction:

110 — OWxy,1

The user attempts to select Manual Drive Mode from the TSX XBT terminal.
This means the terminal sends a request directly to the TSX AXM module
selecting Manual Drive Mode via the Register (REG) interface REG (1 —
OWxy,1). However, on the next PLC cycle, the PL7-3 application will override
this and the Automatic Mode will remain selected. This instruction may also

cause the message SYSTEM ERROR to be displayed by the TSX XBT
terminal.

I_ e |
| I Manual Drive
Terminal — !
1
§ | | Mode
NN - = TSX AXM
1 — OWxy,1 Module
\<\/\
~\
110 - OWxy,1 "
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Access Conflicts

Rules to observe to avoid these conflicts

1st case:

2nd case:

Attention:

The TSX XBT terminal is not used during normal operation, but only during
the debug phase.

Proceed in two stages:

1st stage:

* Select TSX AXM module Safety Off Mode,

* Stop the PLC,
* Make the TSX XBT terminal take the part of the PL7-3 application
(operating mode selection, start program, synchronization, etc.).

2nd stage:
» Set the PLC to Run,
» Restrict the TSX XBT 182 terminal to an observer function.

Repeat this as often as necessary.

The TSX XBT 182 terminal is used during normal operation in conjunction
with a PL7-3 application.

Ensure that the areas of influence of the terminal and the application program
are exclusive.

Example:
A TSX XBT 182 terminal dedicated to displaying and acknowledging
system error conditions.
The PL7-3 application controls operating mode selection and starts the
module program.

PL7-3 application programming instructions
To avoid disabling the TSX XBT terminal, be sure to program one-off actions
rather that permanent effect actions.

One-off effect action Permanent effect action
ACTIV CONT
110 — OWxy,1 110 — xy,1

1

If the AXM PG OFB is used, the actions performed are not directly displayed
in PL7-3. Itis up to the user to keep in mind the various objects used by this
function block. If necessary, refer to Divider C3 of this manual for a full
description of OFBs.
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TSX AXM 162 module - Programming motion

6.7-1 Principle

6/44

The TSX AXM 162 module is used in Assisted manual mode for controlling
movements as it does not have move instructions.

In this mode, the module most be provided with the target point, the move to
be performed at a velocity equal to the product of the velocity, specified in the
VMAN configuration parameters, multiplied by the velocity correction factor.

VMAN
* COEF

A B X

The velocity correction factor variation band is from 0.001 to 1.999. By setting
the value of VMAN to that of VMAX /2 a velocity variation can be achieved
from VMAX to VMAX instepsof 1 of VMAX.

2048 2048

The PLC provides the target point for each move made, (via the registers
OWXxy,6/7) and the velocity correction factor which will enable the required
velocity to be achieved (via the register OWxy,5).

A Velocity
1.999 * VMAN
15*VMAN T---- ‘
VMAN <«
- 0.5 % VMAN
t 1 t » Contents of OWxy,5
-1024 -512 0 +512 +1023

The TSX AXM 162 module appears therefore as a "sub-processor” of the
PLC for motion control.
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TSX AXM 162 module - Programming motion

6.7-2 Implementation

For each motion to be made, the PLC provides the following information :

- the target point in registers OWxy,6/7, expressed in module physical units
(1),

- the velocity correction coefficient in register OWxy,5 enabling the required
motion velocity to be reached :

Vv
COEF = contents OWxy,5 = 1024 * (COEF - 1)
VMAN

where the contents of OWxy,5 = 1024 * (COEF - 1) are taken then, on the
following cycle the execution order is given via bit Oxy,4.

(1) Module physical unit : this is a function of the VMAX parameter.

VMAX (m/mn) <54 254 > 540
<540
Unit pm x10pm x100pm

1"X" — OWxy,6/7

I SET Oxy,4

Note : The sequencing is imperative i.e. bit Oxy,4 must not be set to 1 except on
the cycle following that of modification of the registers.
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TSX AXM 162 module - Programming movements
6.7-3 Example : To perform the following cycle :
\Y
(mm/mn)
6000  {----- 8
0
2000  Aerfreemmmeenmmee e A
0 500 800 X'(mm)
(point A) (point B)
0
8000 A-V—--—— [

The moving part starts at point 0. Following a Start Cycle command, it moves
to point A at a velocity of 6000 mm/mn where the first operation is performed
(command given by 017,0).

Once the operation has been completed (information provided by 116,0) the
moving part goes to point b at a speed of 2000 mm/mn where the second
operation is performed (command given by O17,1). When this second
operation is competed (information provided by 116,1) the moving partreturns
to point O at a speed of 8000 mm/mn and waits for another Start Cycle
command.

Determining the values of registers OWxy5, 6 and 7 for each move

6/46

The positions must be expressed in module units. The velocities must be at
manual velocity VMAN to enter the velocity correction coefficient value.

In this example, assume that the module is at slot n°4 and that is has been
configured with :

VMAX = 10 000 mm/mn VMAN = 5000 mm/mn TW=0.1 mm

The module physical unit gives the value of VMAX as um.

N° Postion velocity
segment X Contents \Y Velocity corr, Contents
Oow4,6/7 coeff. (1) | OW4,5 (2)
1 500 500 000 6000 1,2 205
2 800 800 000 2000 0,4 -613
3 0 0 8000 1,6 +613

V / VMAN
1024* (COEF - 1)

(1) Velocity correction coefficient
(2) Contents OWxy,5
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TSX AXM 162 module - Programming movements

PLC program

XM1

—r— STARTCYC.

Transfer movement parameters — Point A ‘

K

Movement command — Point A ‘

XMO —— Moving part stopped at A

[1 Operation at Point A
—— STARTCYC. Transfer movement parameters — Point B

—— Operation at A completed

2:’—{ Movement command — Point B ‘

—1—  Moving part stopped at B
[ Operation at Point B
3 Transfer movement parameters — Point O

—— Operation at B completed

D Movement command — Point O ‘

—t— Moving part stopped at 0

XMO : Initialization of macro-step described on page 6/11.

Step IN :

Step 0 :

Step 1:

Action on activation

< Movement parameters to Point A

! 500 000 —+ DW100 ; W100 — OW4,6 ; W101 — OW4,7 ;
205 — OW4,5

Action on activation
< Movement command to A
| SET 04,4

Action on activation

! RESET 04,4

< Operation at Point A

! SET 017,0

< Movement parameters to Point B

1 800 000 — DW100 ; W100 — OW4,6 ; W101 — OW4,7 ;
-613 — OW4,5
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Step 2: Action on activation
< Movement command to B
| SET 04,4

Step 3: Action on activation
| RESET 04,4
< Operation at Point B
I SET 017,1
< Movement parameters to Point 0
10— OW4,6 - OW4,7 ; +613 — OW4,5

Step 4 : Action on activation
< Command to return to O
| SET 04,4

Step 4 : Action on activation
| RESET 04,4

Transition 0 — 1
1'14,F.B15

Transition 1 — 2
1116,0

Transition 2 — 3
1'14,F.B15

Transition 3 — 4
1116,1

Transition 4 — OUT
1'14,F.B15

B15 is a data bit indicating that the moving part has reached the required
point. It can be specified in pre-processing.

Pre-processing PRL

<Calculate the target window limits (in microns)
1 DW100 - 100 — DW102 ; DW100 + 100 — DW104
<Specify position of the moving part in double length
11W4,6 — DW106 ; IW4,7 — DW107
<Compare the position achieved with the target postion
! IF [DW106 > DW102][DW106 < DW104]
THEN SET B15 ELSE RESET B15.
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7.1 Location and Hardware Code

Possible module locations

General rule

TSX AXM modules can be installed in any PLC rack that is equipped with the
complete bus:

Basic PLC TSX/PMX P47 4.. All slots, numbered from
TSX/PMX P67 4.. Oto7
TSX/PMXP874..
TSX/PMX P107 4 ..

Local or remote TSX RKN 8/8F/8W11 All slots
extension racks TSX RKN 5

However, it is not possible to install a TSX AXM module in a TSX RKE 8/
8W11/7 direct extension rack.

As TSX AXM modules have a high band-pass level, they should be kept away
from all sources of electromagnetic radiation and from all components
carrying or switching high voltages.

Configuration code

TSX AXM modules have athree figure decimal hardware configuration code
which is coded ex-factory on the three female coding devices on the back of
the module:

« TSX AXM 172: Code 729,

. TSX AXM 182: Code 732,

. TSX AXM 162: Code 735.

To install the module, set the PLC rack coding devices to the appropriate
value.

Reminder: The same code is used as the software configuration code which is
entered from the terminal when the PL7-3 I/O configuration is defined.
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7.2 Identifying the Module

Label location
TSX AXM 172 modules comprise:
. Slots for user selected clip-in characters [,

. A technical label [,
They are supplied with awiring label that should be affixed to the TSXBLK 4
terminal block L.

TSX AXM 172

0 /@
"
e

e
Clip-in characters
TR
Clip-in characters are used to AXM 172
identify the location of the ® O
module and the terminal block. oK)
R2 O
E.g.: 127, I: Input, Rack 2, R1 O\
Slot 7. RO O
_ In0 )
Technical label in1 O
Affixed to the front panel of the In2 )
module, it identifies: In3 )
[ The type of module, —1 mna()
—

[] The assignment of the LEDs.

72
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7.3  Connecting the Module

7.3-1 Overview

TSX AXM 182 TSX AXM 172
TSX AXM 16{

H l—-l

Valid.

—
Ref.

I__ Speed [
\ controller E
mergenc
I‘\ TSXBLK 4 Stg y 24 VDC
p
ﬁ gens?r
—— u
/ ) Encoder Discrete 1/10 L FBY
" supply J
Encod. . <
o m
Encoder LS Detect Detect [LS

Speed
Controller

Note:

*)

Encoder supply : 5VDC or 24 VDC for TSX AXM 172 module.
Encoder supply : 5VDC TSX AXM 182 / 162 module.

s <—>. o?

The emergency stop and limit switches must act directly on the power circuit.
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Connecting the Module

7.3-2 Connecting the 1/O (block diagram)
TSX AXM 172 encoder inputs

5vDC
Encoder

5vDC
Encoder

Supply ||

Supply | |

Encoder open collector NPN output

Process Module
|
—L A InO- ‘
l; FHGF—— |
B In1- |
& L |
TZ In2- ‘
C In2+ |
] Output Supply In1+ ‘
5V or 24V + IO+ ‘
|

Encoder open collector PNP output
Process

Tz

Output Supply | -

5V or 24V

Module

In1+

714
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Connecting the Module

Connecting the I/O

TSX AXM 182/ 162 encoder inputs

5vDC
Encoder

Supply
+ I -

Distance > 20 meters

Module

Distance < 20 meters

5VDC

Encoder | -

Supply

+

715
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Connecting the Module

Connecting the I/0O (block diagram)

Sensor inputs

Process Module
In3+ ‘
|
_| Sensor + In4+ ‘
Supply
24V K]J |
SD.OK In4- |
- A A A
EMG.STOP LS LS In3+ |
< |

- passing |
I

<]
S

- ref. set-up

Attention

The emergency stop and limit switches MUST act directly on the power side.
The contacts in series on input In4 are only auxiliary contacts. The auxiliary
contact used by the emergency stop is absolutely necessary. The other
contacts for the limit switches are optional. The consequences of choices
made are described below:

1st. case: Auxiliary contacts are wired to inputin4 (as shown in the diagram).
If these contacts are triggered, the moving part must be returned to its proper
position by external intervention (manually or by a direct command from the
PLC processor) asthe absence of voltage on input In4 means thatthe module
cannot request motion.

2nd. case: No auxiliary contacts are wired to input In4.

The module is not informed that it can no longer request or control motion.
This situation usually causes a deviation or target window error condition.
If no error occurs (excessive parameter tolerance), the module will continue
to maintain a voltage on the analog output. This will cause the moving part
to jJump as soon as the limit switch is reset. It is therefore recommended that
the module be resetinrelationto the process, e.g. by pressing the emergency
stop button.

Note: Inall cases, excessive travel that causes an overrun is due to incorrect axis
reference set-up:
* Incorrectly defined software stop positions,
» Reference set-up performed with an incorrect value.
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Connecting the Module

Connecting the I/O

Relay outputs
Module Process

Speed
Controller

> Available

Analog output

Module Process

Speed
Controller

Valid.

| | vaid.
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Connecting the Module

7.3-3 Terminal Block and Connectors

TSX AXM 172 Module

Connections are made using:
. A TSX BLK 4 terminal block for the I/O and power supplies,
« ATSX CAC 04 connection kit for the analog output.

. TSXBLK 4terminal block. This removable terminal block is equipped with
32 screw terminals. The terminal block is wired according to the configu-
ration selected and the user's requirements.

Signals TSX BLK 4 Terminal Block Signals

Input __ In4 24V (48 E"EL cl Input __ In4
Input __In3 24V gg Input _ In3
Input  In2 24v T Input __ In2
Input _ In2 5v| (9) €[5 Input  Inl
Input___InO 24v E'TD’_?_L” Input  InO
Output R2 F —| g 5V Input  In0
Output R1 F :/I\: O OQutput R2

o ()| C Commonoutputs R1 R2
Output RO (contacta) € @ ,— F Output RO (contact a)
Output RO (contactb) F|E6) ::\'— (03| 0

0|G5—" ——(@9|c Output RO (contactb)
Output R3 (contacta) C|@4) —(@9|F Output R3 (contact a)
Output R3 (contactb) F|®3) ::\'— (09| 0

o|@)—~ —— (9| c Output R3 (contactb)
Ground B | L L |(os Ground

« TSXCAC 04 connector. A 9-pin Sub-D connector. Its metal coated plastic
casing ensures ground continuity.

Within the Module
4 - - - - - - - - - = N )
9 q D/s\

An. Out + g i O + An. Out
An. Out- o O - An. Out
o )

ol = O
| = \O)
Cd oo oo __ __ DY

Male connector seen from the
pin side

7/8
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Connecting the Module

TSX AXM 182 /162 module

Connections are made using the TSX CAC 06 connection kit that comprises:

* A 9-pin male Sub-D connector for connecting the analog output,

* A 15-pin male connector for connecting discrete I/O and their power
supplies,

* A 25-pin male Sub-D connector for connecting the encoder,

» 3 metal coated plastic connector cases that ensure ground continuity.

Connectors seen from the pin side

Within the Module
4 D)
9 5
=\
An. Out + ( I O + An. Out
An. Out - o | O - An. Out
o O
o | = O
= O
\ - A1 ~—/
4 - ___._ —_ DY
4 D)
1 9
~—
O——i n o
In3 O_D_M_’—m_g ~ n
+24VDC Sensor supply O | = Sensor common
R1 | | ) RZ
~ |
0 | O R1 R2 Common
Es Y | | o RO
' o R3
0V Sensor supply O
0V Encoder supply O © +SVDC Encader supply
\——1 /
8 15
N— - — — — — — R 4
1 - T “r--- - - T\
/1\ 14
o B
OV Encoder (1) g O +5VDC Encoder (1)
O
In0 + O o
InO - O
O
Encoder | Inl+ O
inputs Inl - O ©
In2 + O g
In2 - O
O
@]
O
@]
~ O
_ o o
Terminal bl(-JCk ©_ |/
detection & _______________ ﬁ)
jumper *

(1) Ifthe length ofthe cable that connects the encoder to the module exceeds
20 meters, the encoder must be supplied with 5 VDC from a local supply
source. This line must still be returned to the 25-pin connector to ensure
terminal block presence testing.

7/9



7  Setting into Service 7

Connecting the Module

7.3-4 Wiring Precautions

Principles

To protect the signals from induced noise in serial and common modes, the
following precautions should be observed:

Type of cables
The minimum wire cross-sectional area in the cables used should be
0.22 mm? (AWG 24).

Shield grounding
a) For Sub-D connectors:

. Connect the shields together,

. Crimpthe shield inthe metal coated
plastic connector case,

b) For TSX BLK 4 terminal blocks
(TSX AXM 172 modules)

. Connect the shielding of the cables
to the PLC ground through the
TSX RAC 20 grounding strip that
must be installed on the PLC rack (except for the analog output, the
connection should be made directly to the connector).

Grouping the cables in bundles:
Bundles of multiple twisted pair cables can be formed where the signals
carried are of the same type and have the same reference to ground.

Cable routing:

. Keepthe counting signal wires away from the discrete I/O wires, (especially
relay output wires) and power cables,

. Avoid close parallel runs (the cables should be at least 20 cm (8 inches)
apart). Make any crossings at right angles.

Connecting the inputs

Compatibility with incremental encoders

Inputs In0, In1, In2 are designed to receive signals from an incremental
encoder.

The encoders used must have:

» AnNPN open collector or totem-pole outputwhen usedwitha TSX AXM 172
module (5 V or 24 V supply),

* A line transmitter (RS-422) when used with TSX AXM 182 / 162 modules

(5 V supply).

Telemecanique has a complete range of rotary and incremental encoders
that are compatible with TSX AXM modules.

Note: TSXAXM 172 modules are not designed to operate with differential output
encoders (signals AA, BB, Z2).
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Connecting the Module

Connecting an incremental encoder to a TSX AXM 172 module

These diagrams illustrate the connection of an NPN open collector output
encoder.

Connection 1: Wiring with common shielding.

5vDC 0OV  Vin TSXBLK4

‘ (5 0or24v) terminal block
S

VDC [ / N\ In0/Inl/In2
i (5V) SN S50 0 N R (5 or 24V)

|

A BBH —{mo o
5 I I . In1 ()

| Zero ' \\ \\ // I In2 (-)

| TSX AXM 172
ooV I A Y

. ITSX RAC 2oh

Connection 2: Wiring with shielded twisted pairs.

5vDC 0V  Vin TSXBLK4

(5 0or24v) terminal block
,vDC || . IN0/Inl/In2
L BV) EIB (5 or 24V)
|
A | ] no ()
' SIS o
: B Ly [ 7 Inl (-)
|
| Zero ! , = —]"2 0
| |\l TSX AXM 172
N =

In both of the connection diagrams shown above, resistors can be inserted
to on the encoder side to increase the permissible input frequencies.

Resistor values: R=1.5 Kohms for Vin=24V R=330 ohms for Vin= 5V.

The graphs on the next page show the permissible length of cable between
the module and the encoder (depending onthe input supply voltage, the input
frequency desired and the type of wiring connection used) for AWG 24 cable
with a capacity of 52.5 pF/meter.
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Connecting the Module

Open collector encoders

Vin supply

A

30
25
20
15 |-

10

Frequency kHz

=24V

35 e """"

a0l e R

AWG 24 cable, C =52pF/m
Resistor in parallel
No resistor in parallel

10 20

Connection 1

30
Max.

50 100
Max.
Connection 2

'
200

Vin supply =5V

a0

35
30
25
20
15
10

5

0

10
Length(meters)

50

Max. Max.
Connection 1 | Conn. 2

100 200

Note: Encoders with Totem-pole outputs can deliver input frequencies of 40 kHz
up to a distance of 50 meters with either type of connection.

Connecting an incremental encoder to a TSX AXM 182 / 162 module

vDC ov

XN

//><

X

[
X

X

X
|

Remarks:

Inputs In3 and In4

\
\><

XA/
«

VDC
ov

* }InO

)

Encoder
supply

* }Inl

* }In2
 TSXAXM |
L

For the position of the encoder supply, refer to the connection diagram
for TSX AXM 182 / 162 module encoder inputs on page 7/5 of this

manual.

The RS-422 serial link will support a cable length of up to 100 meters
max. over the frequency range accepted by the module (<80 kHz) when
an AWG 24 cable with a capacity of 52.5 pF/meter is used.

Inputs In3 and In4 (24 V) are compatible with Cenelec standard proximity

detectors.
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Connecting the Module

Analog output

Connection Speed
Controller
(O )
o3 £ A Reference
4 90
= | ( )
o OV Common
Qz 70 * V
(1 60 §
ot ~ - _| Measured
= 5 ( ground
Nt |
|
=T N |
Guidelines

. Follow the instructions provided by the speed controller manufacturer
(direct differential inputs),

. The speed controller inputs must be isolated from the mains supply
(OV at the module end is returned to ground),

. The cable that connects the analog output to the input of the speed controller
must not be broken (no intermediate connections),

. The PLC and speed controller ground wires must be connected to the same

point,

. The maximum wire gauge must be used for the ground cables (at least
2.5 mm?),

. The connections shown by must be tried before use, depending on the
application.

These guidelines (except for the second which is an absolute rule) are given
for information only and can be modified to suit the application.

Relay outputs

Relay outputs are not protected against shorting. It is recommended that a
fuse be fitted in series with the power supply of the load:

. 380V FA 3.15 A 5x20 supply fuse,

. 250V FA 3,15 A 6x30 supply fuse.

For AC inductive loads, an RC = 22nF // 47 ohm circuit should be placed on
the load connectors.

For DC inductive loads, a discharge diode should be placed on the load
connectors.

Reminder : Relay output RO is designed for connection to the enable input of the
speed controller.
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Setting into Service 7

Preliminary Adjustments

7.4-1 Preparations

This Sub-section provides guidelines only. In all cases, the user must follow
the instructions given by the speed controller manufacturer.

Initial checks

. Check all wiring,

. Check that motion can take place without danger,

. Check that the mechanical end of travel switches are wired correctly and
meet all applicable safety requirements (they must normally act directly on
the supply sequence to the speed drive),

. Check the direction of tachometer dynamo connection.

Adjusting the speed drive

Adjust the speed drive for correct operation according to the instructions
provided by the manufacturer. Remember that speed drive instruction values
can also be supplied by the module in Servo Off Mode.

Adjusting the current loop

. Set the maximum value for the current supplied by the speed controller to
a value acceptable to the motor (switching dissipation) and to the moving
part (acceleration torque),

. Set the current loop sensitivity.

Set the velocity loop

. Set the maximum working velocity. Set a speed controllers instruction level
equal to the value set in the module configuration,

. Set the velocity loop gain,

. Set the offset.

Set the current limit depending on the velocity.
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Preliminary Adjustments

7.4-2 Service Introduction

The procedure described below corresponds to module service introduction
performed from the TSX XBT terminal.

Service introduction can also be performed from PL7-AXE. For further
information, refer to Divider C2, Appendix A3.

Module configuration

To adjust the servo loop, the user must first assign specific values to certain
configuration parameters, while other parameters take values corresponding
to the application.

Modified parameters Values

VSTOP VMAX/10

TSTOP 1 second

TW linear sensor length /10
DMAX linear sensor length /10
KPOS 16

LIMV 10 %

KV 0%

Forced reference set-up

Procedure

It is important that only the Service Introduction Function be selected.

Function F95 on the TSX XBT terminal.

Reference point set-up ensures a referenced axis and activates the following
functions:

« Limit switches,

. Backoff from limit switch overrun.

Note: Operation will only be correct if the direction of moving part motion is the
same as that of the measurement read from the TSX XBT terminal.

. Do not acknowledge the emergency stop error,

. Set the module to Run: F93,

. Select the Interlock Disabled Mode: F85,

. Stop the PLC (using the FTX 507 terminal),

. Select the Service Introduction Function F95 and press <ENTER> to
validate the selection,

. Measure the position of the moving part in relation to the reference set-up
cam (an imprecise measurement) using an external measurement source,

. Force reference point set-up by entering the measured value with its sign
as a reference position.

Effect of Function F95
This function sets the module to Run, in Servo Off Mode.
It resets the analog output and enables forced reference point set-up.
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Preliminary Adjustments

Checking the maximum frequency

This optional check lets the user ensure that the operational limits of the
module will not be exceeded.

It is performed in Servo Off Mode.

. Apply a voltage equal to UMAX (1 + %’ ),

. Check that the pulse frequency obtained is less than:

« 40 kHz for a TSX AXM 172 module,

. 80 kHz for TSX AXM 182 / 162 modules.

Note: This check can be delicate to perform, as it requires:

. Being able to brutally apply the maximum input voltage to the speed
controller,

. That the axis be long enough to allow adequate time to observe
motion.
To reduce these effects, apply a voltage that is only a certain percent
of the maximum voltage UMAX (1+LIMV/100) and check that the
resulting frequency on the input to the module does not exceed the
same percentage of the maximum frequency.

Motor Reduction
Encoder .
Gearing
Oscilloscope n -
_|—|_|—|_ screw
< Q-
JLIL
Moving part
to TSX AXM ||
module
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Preliminary Adjustments

Checking the direction of encoder connection and direction of moving part motion

It is important that only the Service Introduction Mode be selected.
Function F95 on the TSX XBT 172 terminal.

. Cancel the emergency stop (F87) and acknowledge the emergency stop
error,
. Display = 100 mV on the output from the DAC (in Servo Off Mode).

DAC Output Position Measurement Corrective Action

Positive Rising Rising None (connection OK)

Positive Rising Falling Reverse measurement (1)
Positive Falling Falling Reverse motion (2)

Positive Falling Rising Reverse motion and measurement
Negative Falling Falling None (connection OK)

Negative Falling Rising Reverse measurement (1)
Negative Rising Rising Reverse motion (2)

Negative Rising Falling Reverse motion and measurement

(1) Reversing the measurement means reversing the encoder connection
wires: Inputs In0 and In1 (Refer to Sub-section 7.3).

(2) Reversing the motion means that the machine system is incorrectly
wired.

First ensure that the analog output is correctly connected: Terminal 4 or 8
connected to the speed drive OV line. If the connection is correct but the fault
persists, check the motor to speed drive connection wiring (reverse the
direction of inductance and tachometer dynamo connection).

. If the connection is incorrect, rewire the entire system (select Emergency
Stop Function F87).
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Preliminary Adjustments

Checking the distance displayed in relation to the distance travelled

. Make a note of the start position X1,

. Make the moving part move a significant distance,

. Make a note of the end position X2,

. Calculate the distance covered X2 - X1 (as recorded by the module),
. Measure the distance actually travelled,

. Check that the two values are equal or very close.

If the two values are radically different, an error occurred when calculating the
Resolution parameter. Refer to the Appendix.

If the two values are very close, though not equal, the error can be corrected
using the Machine Characteristic Factor setting and adjustment procedure
described later.

Setting the module offset

This adjustment is optional and ensures that position errors are kept to a
minimum.

Procedure:

. Select any operating mode except Servo Off,

. Ensure that relay RO is activated (the corresponding LED is lit),

. Using a screwdriver, adjust the potentiometer on the front panel of the
module to obtain the smallest possible difference between the instruction
and measurement values.
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Preliminary Adjustments

Self-adjustment procedure for the machine characteristic factor KR

This adjustment is designed to correct errors caused by imprecise configu-
ration parameters and mechanical tolerances in the mechanical system.

Procedure:

. Manually set-up the reference point (if the moving part is distant from the
cam, use the Servo Off Mode to bring it closer),

. Select Assisted Manual Mode,

. As target position, select a value corresponding to the longest possible
travel: Position 1,

. Start motion (START Mode),

. Use an external device with adequate precision to measure the position

reached by the moving part.

Commands XBT Display Comments
<FUNCT> 61 <ENTER> Procedure selection.
A+ A KR
oz LIF
10005 1 Enter the value of the measured
{ distance, (value 10000 displayedand
10005 measured in this example).
AX A& KR
1] 188a50M
ENTER T
Y
A+ A& KR .
Enter the value of the position error
ERROR 7 LM between the measured position and
the displayed position (Position 1):
-5 T . Error = Calculated measurement -
y Measured value,
AX B KR . Automatic calculation of the factor
by the terminal.
EREOR -5 iyl

Y
Ax @ KR

ENTER

ADJUSTHENT 0K

Note: . Repeat the reference set-up and move the moving part to Position 1. The position
error should be less than that required, if not, repeat the procedure.
. Any modification to the RESOL AND V MAX parameters by PL7-AXE will
reset the KR factor.

7/19



7  Setting into Service 7

Preliminary Adjustments

7.4-3 Adjustments
Adjusting the position gain KPOS

The moving part has inertia equal to the maximum value encountered in the

application:

. Select Assisted Manual Mode,

. Move the moving part from Position 1 to Position 2 and back,

. Display the position error when stopped,

. Adjust KPOS: Function F47 to obtain an acceptable error level while
ensuring adequate stability (otherwise review the design of the machine),

. Set VMAN = VMAX (Function F41),

. Move the moving part from Position 1 to Position 2 and back again and, if
required, adjust KPOS once again.

Adjusting the feed forward gain KV

. Select Assisted Manual Mode,

. Move the moving part from Position 1 to Position 2 and back at velocity
VMAX. Display the position obtained when the moving part is in constant
velocity motion,

. Adjust KV (Function F49) to obtain the required sign and error values,

Note: If the target point overshoot is too great, KV can be reduced slightly.

Offset adjustment display (optional)
When the moving part is stopped, adjust the potentiometer on the front panel
to obtain the smallest possible position error.

Adjusting the maximum position error DMAX and the target window TW
. Select Assisted Manual Mode,
. Adjust DMAX: Function F4 and TW: Function F44, to obtain the required
values.

Move the moving part from Position 1 to Position 2 and back, the module
should not cause an error condition. If an error condition occurs, repeat the
adjustment of KR, KPOS and KV, then adjust DMAX and TW again.

Adjusting the velocity limit LIMV
. Set LIMV to the required value: Function F48,
. Move the moving part from Position 1 to Position 2 and back. The module
should not cause a DMAX error. If one occurs, increase LIMV or adjust
DMAX.

Adjusting the stop check parameters VSTOP and TSTOP

The velocity must be less than VSTOP at the end of the TSTOP time-out.

TSTOP counts down from the moment the position reference

reaches the value of the requested position.

. Set VSTOP: Function F42 and set TSTOP: Function F43 to the required
values.

. Move the moving part from Position 1 to Position 2 and back. The module
should not cause astop error. If one occurs, repeat the adjustment of VSTOP
and TSTOP,

. Set the manual motion velocity VMAN to the required value.
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7.5 Module Diagnostics

A module error (1) is indicated in one of the ways listed below:
» FAIL LED lit,

* OK LED extinguished,

and bit Ixy,S is set to 1.

Regardless of the cause of the error, the module is forced to the Stop Module
state.

When no TSX XBT terminal is connected, it is possible to perform fast
diagnostics on the module and to take corrective action.

LED Diagnostics Corrective Action
FAIL OK
0 1 Module OK
1 0 Module failure Replace the module.
0 0 Terminal block Check that terminal blk. locked (*).

error or module Replace the module if the error
error remains after removing and re-

installing the module.

(*) OnTSX AXM 182/162 modules, check that the strap between terminals
12 and 24 of the 25-pin connector is present and that the encoder supply
is OK.

(1) Internal module errors are referred to here as opposed to application
errors (described in Sub-section 4.2).
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8.1 Power Consumption

The power supply to the modules is provided by the PLC.

Max. Power Consumption

Power Supply TSX AXM 172 TSX AXM 182/ 162
5V Logic 460 mA 500 mA
+12 V Logic 30 mA 30 mA
+ 12 V Power 120 mA (*) 120 mA (*)

(*) Add 20 mA per relay energized.

Battery back-up (configuration and program)
Battery life 40 (20) days at 25°C. (45°C.)
Battery charge time 40 hours at 45°C.

8.2 Input Characteristics
Counter inputs In0, In1, In2 on TSX AXM 172 modules

The inputs are compatible with:

. 5V or 24V incremental encoders with open collector or totem-pole outputs.

Rated voltage 5VDC 24 VDC

Typical current 12.5 mA 15 mA

Voltage limits 475t07V 19.2t0 30V
Input impedance 370 to 430 ohm 1.5to 1.7 Kohm
Voltage for state 1 >3.75V >11V

Current for state 1 >7 mA >6 mA

Voltage for state O <15V <5V

Current for state 0 <2mA <2mA

Line resistance (1) < 30 ohm < 500 ohm
Leakage > 30 Kohm > 30 Kohm

(1) For a 0.3 V drop on the encoder output.

Protection 5V Input 24V Input
Permanent inverse voltage -5V -25V
Temporary inverse voltage (1 minute) -12V -48 V
Permanent direct voltage 10V 30V
Temporary direct voltage (5 minutes) 12V 48V
Dynamic characteristics 40 KHz

8/1



8

Specifications

Input Characteristics

Inputs In0, In1, In2 on TSX AXM 182/ 162 modules

These inputs are compatible with line output (RS-422) incremental encoders.

Characteristics Values

Voltage for state 1 >0.2V

T Voltage for state O <-0.2V

Hysteresis 50 mV

Allowed common mode voltage <7V

Allowed differential mode voltage <12V

Total terminator resistance 90 ohm
Encoder supply voltage 4.751t05.25 VDC
Phase shift between two signals A and B < 15 degrees (1)

(1) If the phase shift error between the two signals A and B is more than 15
degrees, the input frequency is limited as shown in the diagram below.

F (kH2)
80

70

65

55

\
75 | A__ |

¢

=90° + Ad

A
Y

| ——

>L<—A¢ (encoder precision)

50

T
|
\
\
|
|
|
\ \
60 \
\
|
T
\
|
\

0 7,5 15 22,5 30
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Input Characteristics

Auxiliary inputs In3, In4

These inputs are compatible with Cenelec standard proximity sensors.

Rated voltage 24 VDC

Rated current 16.5 mA

Voltage limits 19.2t0 30V

Input impedance 1360 to 1560 ohm
Voltage for state 1 >11V

Current for state 1 > 6 mA

Voltage for state O <5V

Current for state 0 <2mA

Line resistance

< 500 ohm (on dry contact)

Leakage resistance

> 30 Kohm

Response time on In3 (change state) 50 to 250 us
Response time on In4 (change state)
TSX AXM 172 5to 20 ms
TSX AXM 182 50 to 250 us

Protection: Characteristics are identical to those of 24 V inputs In0, In1,
In2 on TSX AXM 172 modules.

General characteristics

Isolation

Between inputs and bus

1500 Veff

Between channels (inputs and outputs) 500 Veff
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Output Characteristics

Analog output

TSX AXM 172 TSX AXM 182 /162
Range +10V +10V
True range -10.24Vto +10.24 V -10.24Vt0+10.24V
Resolution 10 bits + sign 12 bits + sign
LSB value 10 mV 2.5 mv
Divert value oV oV
Monotonicity yes yes

Differential linearity

+0.024 in % of FSR

+0.024 in % of FSR

Max. output load

1 Kohm

1 Kohm

Recovery time

<100 ps

<200 ps

Max. output rate

+ 10 mA

+ 10 mA

Protection

Against shorting and overloading

Precision at 25°C. (with offset adjusted)

Gain error +2.6% +2.6%
Temperature drift

Gain drift 137 ppm/°C 137 ppm/°C
Offset drift 2 ppm/°C FSR 2 ppm/°C FSR

FSR: Full Scale Range, i.e. 10.24 V.

Internal logic isolation

1500 Veff 1500 Veff

Isolation resistance

1000 Mohm 1000 Mohm

Impedance/to ground

20 Mohm 0.1 pF 630V 20 Mohm, 0.1 pF

Reminder: Thecomponentcontrolled by the analog output must be isolated
from the mains.
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Output Characteristics

Relay outputs

Common to TSX AXM 172/182/162

AC operating voltage 24 VAC

DC operating voltage 5to 24 VDC
Admissible switchable AC current 04A(Q)
Admissible switchable DC current 0.8A (2
Minimum admissible load 0.5mAatlV
Response time to close <5ms
Response time to open <5ms

(1) Admissible current for 0.5 million operations. For 1 million operations, the
admissible current should be | = 0.2 A. If an inductive load is used, fit an
RC circuit to it where RC > 22nF // 47 ohm.

(2) Admissible current for 1 million operations. For 4 million operations, the
admissible current should be | = 0.4 A. If an inductive load is used, fit a
discharge diode to the load terminals.

Protection

The outputs are not protected against shorting. Itisrecommended that a fuse
be fitted in series with the power supply (3.15 A).

Isolation :
Common to TSX AXM 172/182/162 modules
Between channels (inputs or outputs) 500 Veff
Between outputs and bus 1000 Veff
Between contacts on the same output 500V
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A Appendix A

A.1 Determining Parameters

Reminder TSX AXM modules determine the position measurement value from data
sent by a phase shifted incremental encoder. The number of pulses is
proportional to the distance traveled by the moving part. The phase shift
between signals A and B indicates the direction of motion.

RESOL parameter: Resolution

This is the distance that must be covered by the moving part to obtain a
variation of one increment in the sensor signal (or the distance separating two
consecutive rising edges on the same channel).

channel A ‘ |_ I_l
channel B __I_I__I_I_I_

AD

Where :
N = Number of pulses per revolution (rotary sensor) or along the length of the
linear measurement.

L = Usable measurement length.
With a linear measurement, the calculation of R is immediate:

R =L/N

When a rotary encoder is used, be sure to allow for the position of the
reduction gearing.

R =ne . Pitch/ N

ne = Equivalent reduction ratio. It is the product of the reduction ratios
between the encoder and the pitch (e.g. ne = 1).

In all cases:

VI=F.R and e=IR

VI : Linear velocity,

: Distance travelled,

: Frequency,

: Number of increments for a given motion.

- mo
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Determining Parameters

TSX AXM 182 /162 Special features: Quadruple multiplication.

Whereas a TSX AXM 172 module takes into account the rising edge on signal
A to determine the distance travelled, TSX AXM182 /162 modules take into
account both rising and falling edges of signals A and B.

I S D B D
‘ | N

RE

<<

<l¢)>

The value of parameter R that must be entered in the configuration always
corresponds to the distance between two successive rising edges on the
same channel, but TSX AXM 182 / 162 modules evaluate the distance
travelled using an equivalent resolution value RE that is four times greater.
This ensures:

» Greater precision and therefore improved motion data, or

» The same level of precision with four times the resolution and therefore a

maximum speed that is four times greater).

Example: System specificationsrequire a precision of 1/1024th of arevolution:
1stcase: Selecta 1024 pts/rev encoder: the equivalent resolution
that sets the precision is 1/4096th of a revolution.

2nd case: Select a resolution corresponding to the required
precision: It is then possible to select a 256 pts/rev encoder.
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Determining Parameters

VMAX parameter: Maximum operating velocity

Thisis closely related to the selected resolution and can never exceed avalue
corresponding to an input frequency of:

. 36 kHz for a TSX AXM 172 module,

« 72 kHz for TSX AXM 182 / 162 modules.

UMAX and LIMV parameters:

Example:

UMAX is the voltage that must be applied to the input of the speed drive to
obtain a velocity equal to VMAX.

As far as possible, set the speed drive to obtain the maximum velocity VMAX
at a voltage that is as close as possible to 9 V without exceeding this level.
Restricting the voltage to 9 V means that during speed transition periods
there is enough of areserve to allow a temporary overvoltage. The amplitude
ofthis overvoltage is determined by the LIMV value: If there are no mechanical
restrictions, caused either by the maximum acceptable frequency or by the
module, the following values should be selected:

UMAX =9 V and LIMV = 10 %.

To control an axis with the following characteristics:

Motor

Moving part
(Max. velocity: 30 mm/sec.)

1000 pts/rev.
Encoder

CHTTTRRTTTROTTRROTTRR)  RRETYERTTY RPN,

1/5 reduction gear

The maximum linear velocity is 30 mm/sec. or 1800 mm/minute.
The axis is driven by a motor that can run at 3000 rpm, driving a screw via a
1/5 reduction gear. The encoder is located on the motor shaft. An open
collector encoder output is assumed (requiring the use of a TSX AXM 172
module).
. The Resolution parameter (distance traveled by the moving part between

two encoder increments) is equal to:

Me . Pitch=1x 5 =1pum
N 5 1000

. The VMAX maximum operating velocity parameter is 1800 mm/minute.
. Assumingitis possible to adjust the speed drive to obtain maximum velocity

at a level of 9 V on the input to the speed drive.

The UMAX parameter is therefore 9 V.

. A 10 % overvoltage during transition to full speed is allowed.
The LIMV parameter is therefore 10.

Coherence of the RESOL, VMAX and UMAX parameters must absolutely
be ensured or incoherent results will be obtained from the servo loop during

normal operation.
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Determining Parameters

Parameters

Parameters

XMAX, XMIN (limit switches),

UPUL, UPUV, UPUA (length, velocity and acceleration display units),

ACCE, DECE (acceleration, deceleration),

The tables on pages A/5 and A/6 show the following data for each type of

module, depending on the selected value of the VMAX parameter:

* The maximum axis length (maximum values allowed for parameters XMAX
and XMIN),

» The min. and max. values of the acceleration and deceleration parameters,

» The display units (length, velocity, acceleration) allowed,

along with the length unit used by the module (given for information only).

VSTOP, TSTOP

TW, DMAX

KPOS, KV

The values used for the various parameters are closely related to the type of
process to control and the performance levels required from the servo loop.
It is therefore difficult to give typical values. Without any precise indications,
the parameters can be initialized with the values recommended for the
Adjust/Set-up phase, i.e.:

Parameters | Value

VSTOP VMAX /10
TSTOP 1 sec

TW (XMAX-XMIN) / 10
DMAX (XMAX-XMIN) / 10
KPOS 16

KV 0

The first four parameters can then be adjusted experimentally from a
TSX XBT 182 terminal.

For servo loop parameters (KPOS, KV) it is possible to preset their values as
described on pages A/7 and A/8. Naturally, this does not remove the need for
later adjustment of these values.
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VMAX < 2.16 x resol
(m/ mn) (Hm)
0.1 um < RESOL < 1000 um

TSX AXM 172 Module Performance

Depending on the maximum application velocity selected, this table lists the other maximum application parameter values.

VMAX appli. m/mn <216 | <432 | <864 [<17.28 |<3456 <432 | <864 (<1728 <3456 <432 <864 | <1728 | <2160
Axis length (meters)  +13.15 | £26.3 | £52.65 |+105.35 | £210.7 +263.4 | £526.5 |+1053.5| £2107 +2634 | £5269 |+10539 |+13150
ACCEL min. mm/s? 1 10 100
ACCEL max. m/s?(1) 3.6 | 7.2 | 144 | 288 | 576 72 | 144 | 288 | 576 720 | 1440 | 2880 | 3600

Display | UPUL pm, mm, cm, m mm, cm, m mm, cm, m

Units UPUV mm/mn, cm/mn, m/mn cm/mn, m/mn m/mn

UPUA mm/s?, cm/s?, m/s? cm/s?, m/s? m/s?

Length Calcul. Unit (2) pm X 10 pm x 100 pm

(1) Theoretical value corresponding to the acceleration rate that lets the moving part go from 0 to VMAX in 10 ms,
(2) Internal calculation unit used by the module. This unit must be used for positions sent by the PLC to the module via registers OWxy,6/7 and those sent
from the module to the PLC on registers IWxy,6/7 (current position) and IWxy,5 (deviation).
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IV

TSX AXM 182 / 162 Module Performance MRS GRS
(m/ mn) (Hm)

1.0 pm < RESOL < 1000 pm

Depending on the maximum application velocity selected, this table lists the other maximum application parameter values.

VMAX m/mn <54 <108 | £21.6 | £43.2 <54 <108 <216 <432 <540 <1080 | <2160 | <4320
Axis length (meters) +30 +60 +120 +240 +300 +600 | 1200 | +2400 | +3000 +6000 |+12000 |+24000
ACCEL min. mm/s? 1 10 100
ACCEL max. m/s?(1) 45 | 9 18 | 36 | 45 90 | 180 | 360 | 450 900 | 1800 | 3600

Display | Length pm, mm, cm, dm, m mm, cm, dm, m mm, cm, dm, m

Units Velocity mm/mn, cm/mn, dm/mn, m/mn cm/mn, dm/mn, m/mn m/mn

Accel. mm/s?, cm/s?, dm/s?, m/s? cm/s?, dm/s?, m/s? m/s?

Length Calculation Unit (2) pm X 10 pm x 100 pm

(1) Theoretical value corresponding to the acceleration rate that lets the moving part go from 0 to VMAX in 20 ms ( 2 module cycles),
(2) Internal calculation unit used by the module. This unit must be used for positions sent by the PLC to the module via registers OWxy,6/7 and those
sent from the module to the PLC on registers IWxy,6/7 (current position) and IWxy,5 (deviation).



A Appendix A

Determining Parameters

Predetermining the parameters of the servo loop
Position gain (KPOS)

The performance of the mechanical system are usually expressed as a
function of position gain KPOS.

KPOS =V /de

V : Velocity,
de : Deviation error.

The velocity and the position are measured at the same point on the machine.

KPOS: Represents the static gain of the transfer function with an open loop.
If the velocity is constant, KPOS represents the inverse value of the
time required to absorb the deviation error. This value is expressed
as 1/second.

Increasing the position gain KPOS improves precision. Reducing KPOS

improves system stability, causing a precision/stability trade-off).

When the speed drive is correctly set-up, complete machine system per-
formance can be expressed by the following approximation formula:

4 m2KPOS.T=1

T = Time constant for the complete speed drive/motor/mechanical system.

m = Stability factor.

Overshoot value on an indice response as a function of m:

Overshoot 50% 4% 0%
m 0.2 0.707 1
Example:

If T = 30ms and the user requires a maximum overshoot of 4%, m = 0.707,
the resulting value of KPOS is:

KPOS = 1/4m2.T = 1/(4.(0.707)2.30.107) = 16 s*
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A Appendix A

Determining Parameters

Identifying the parameter T

. Set a speed drive value with a linear evolution over time. The slope should
be such that the speed drive does not have to limit the intensity level of the
signal,

. Read the velocity instruction and the actual velocity (from the tachometer-
dynamo),

. In these conditions T is given by one of the two formulas listed below:

T=t1

T=VIP where P = VMAX / t2

VMAX |m——————— — Instruction

|
_ /’I ~—— Measurement
|
|
|
|
|
|

-~ Y

0 tu t2

Feed forward gain KV

The feed forward gain factor set by the user is expressed as a percentage.
100% corresponds to the value that would totally absorb the deviation error
at constant velocity for a speed drive that has no continuous velocity error.

When KV increases, the deviation error is reduced but the risk of overshoot,
including target point overshoot, increased. Itis therefore up to the userto find
a compromise that ensures sufficient accuracy.

Note: In some case, the deviation error passes through a minimum value with a
possible change of sigh when the value of KV is increased.

The fact that there are two separate adjustments (KPOS and KV), lets the
user obtain the best possible compromise for each application, between
precision, stability and velocity.

Assuming that the speed drive is correctly adjusted, the transfer function is
as follows:

e(® . (1+KV.p/100.KPOS)
eref(p) T.p?/KPOS + p/KPOS +1

e(p) = A Laplace transform of the expression of actual machine motion
over time.

eref(p) = A Laplace transform of the required machine motion over time
(servo loop reference).
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A Appendix A

A.2

Servo Loop Performance

Error transfer function

de(p) _ _ P (Tp + 1 - KV/100) . 1
eref(p) KPOS T.p?KPOS + p/KPOS + 1

This function lets the user determine theoretical average error values after
stabilisation depending on the input signal. It is assumed that there is no
continuous speed drive error.

Note: Allofthese formulas are provided for information only, they assume that the
machine system is fully set up and correctly adjusted.
Response to a step: eref(t) = Constant

de(t) =+ R +dev
t - infinity

R : resolution
dev : induced error due to the speed drive (*).

Reponse to a slope: eref(t) = V.t (V = velocity)
- _2 _
de(t) N = Xpos (1 - KV/100) V £ R + dev
t - infinity
or
de(t) = R.(+1+12990 \ (1.KV/100)) + dev
L e KPOS
t - infinity
with k= operating velocity

maximum velocity

Response to a 2nd degree function: eref(t) = 1/2 A.t?
(A = acceleration)

. where KV =/100 de(t) = infinity
t - infinity
_ _ 2
. where KV = 100 de(t) . T XPOS T.A +R+dev
t - infinity
If the variable Ta = VMAX/A is introduced
de(t) = R(x1+ 12090 ymax. Tla ) + dev

t - infinity KPOS

(*) Note:dev(t) = dy(t) . ne . Pitch
KPOS. H
where 1/H = static gain of the entire speed drive/motor assembly
dy(t)= error in volts on the input to the speed drive
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A Appendix A

A.3 Glossary

Axis referenced
Module status once the reference point has been set. Position measure-
ments are only significant, and motion is only authorized in this state.

Cam
Araised plate or boss on an axis which actuates a limit switch when a moving
part passes over it.

Current position measurement
Position measurement value updated every 10 ms, expressed by the module
in physical units.

Default mode
An AXM program sequence thatis called when a failure occurs (if divert mask
= No). The starting step for this sequence is defined in the software
configuration and can be modified by an instruction.

Direction discriminator
A microprogram which indicates the direction of moving part movement.

Deviation
Difference between calculated position and the actual position during motion.

Emergency stop
Motion stoppage with deceleration declared in the configuration.

Event
A rising or a falling edge detected on input In3.

Forced reference point setting
Procedure used for loading the current position measurement value at a
predefined value in the external position register on a command from the
PLC processor. This operation references the axis.

Higher soft stop (XMAX)
Higher position measurement that must not be exceeded by the motion of
the moving part (set in the configuration).

Incremental encoder
A device for measuring movement that generates a pulse for each increment
of linear or rotary movement. The direction is defined by two 90° phase-
shifted signals.

Lower soft stop (XMIN)
Lower position measurement that must not be exceeded by moving part
motion (set in the configuration).

Machine characteristic factor
Machine parameter adaptation characteristics. An XBT self-adjustment
procedure is used to add precision to the value and to avoid any possible loss
of precision in the definition of these machine parameters.

Module physical units
Physical units that are directly used as 1/0 by the module, especially for
register interfaces.

Move
A succession of basic motions

Parametered indexed position (PRF)
Index value for calculating indexed positions, absolute position = index
(PRF) + indexed position.
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A Appendix A

Glossary

Point field
The field of all measurement points, limited by the maximum counting
capacity: -2,147,483,648 and +2,147,483,647 increments.

Point to point
A series of instructions between two motion instructions with stop commands.

Positions :

External : Position sent by the PLC program or by the TSX XBT to the module,
Immediate : Position explicitly contained in the instruction,

Indexed : Position referenced in relation to the PRF index value,

Internal : Position stored in the module by a teach procedure or by program

(LDP instruction).

Reference point
Machine axis measurement reference point.

Reference point set-up
Procedure for loading the current position measurement value by moving
part motion or loading the preset value into the current value on the
occurrence of an event (In2/In3).

Return from soft stop overshoot
After a soft stop overshoot, low velocity moving part return within the soft
stops.

Safety system
In this mode a PLC processor fault or stopping the PLC causes the
immediate and systematic movement stoppage.

Target window
(TW parameter) positioning tolerance around the stop point.

User units
Physical units for display and entry of all values with PL7-AXE software or
TSX XBT terminals.

Valid measurement field
The field of measurement points between the two soft stops.

Feedforward gain
Afactor usedto adjustthe velocity anticipation action of the positioning servo
loop (a compromise between the dynamic position error and the stop point
overshoot).

Speed reference
Theoretical moving part velocity calculated by the module using the maximum
acceleration and velocity rules.

Velocity correction coefficient
A multiplication factor applied to all velocities configured and programmed
in the module (velocity peaks restricted to VMAX).
Variation : 0.01 to 1.99 for TSX AXM 172 module
0.001 to 1.999 for TSX AXM 182 / 162 modules

Zero mark
A pulse supplied by a rotary incremental encoder. It is sensed on each
complete axis revolution (connect to In2).

Functions not available on TSX AXM 162 module
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A Appendix

A.4 Abbreviations

A

ACCE
AXM (pgm)

CONF
CNi
CP
CPU
CPUF

DAC
DECE
DI3
DMAX

EVENT
EXT

F

IEXT
IPmm
IT
IWNI

KPOS
KR
KV

LIMV

MCPUF
MDMAX
MSTOP
MSYN
MTW

NBWN
NCPUF
NDMAX
NSTOP
NSYN
NTW

ouT

PARAM
PRF
PCPU

TYPEREF
TSTOP
TSYN

T™W

Acceleration
AXM program. AXM module internal program

Configuration

Internal counter

Current position

PLC processor

CPU Fail (PLC processor)

Digital/Analog converter
Deceleration

Falling edge on input In3
Max. deviation

Event
External (position)

Velocity

Indexed external position
Immediate position
Interrupt

Indexed internal position

Position gain
Machine characteristic factor
Feed forward

Velocity limit

CPUF divert mask

Position error divert mask

Stop check divert mask
Synchronization fault divert mask
Target window fault divert mask

Number of WNis stored

Divert step, CPUF

Divert step, deviaiton error

Divert step, stop check error
Divert step, synchronization error
Divert step, on target window error

Discrete output (R3, R2, R1 set)

Parameter
Position index value
Part of the PLC program dedicated to axis control

Type of reference point
Stop time-out
Synchronization time-out
Target window

Al12



A Appendix A
Abbreviations
U uI3 Rising edge on input 13
UMAX Speed reference for speed controller corresponding to VMAX
UPUL User defined length unit
UPUV User defined velocity unit
UPUA User defined acceleration unit
\% VMAN Velocity manual mode
VSTOP Maximum velocity level when “stopped”
W WNi Internal module position
X X Position
XMAX Higher soft stop
XMIN Lower soft stop
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A Appendix A
A5  Formulas
TSX AXM Configuration Formula
Module units: Length =.................. Velocity =................. Acceleration =...................
AccessXBT Function| Parameters Values
A F31 RESOL sensor resolution | i, pMm
A F32 VMAX maximum velocity | e, mm/mn
A USER SELECTED UNITS:
F33 « UPUL Length pum, mm, cm, dm, m
F34 « UPUV Velocity mm/mn, cm/mn, dm/mn, m/mn
F35 « UPUA Acceleration mm/s?, cm/s?, dm/s?, m/s?
A F36 XMAX Higher soft stop | (i,
F37 XMIN Lower soft stop | o,
C F38 ACCE Acceleration | e
F39 DECE Deceleration | s
B F40 TYPEREF Type ref. point setting 1 2 3
B F41 VMAN manual velocity | e,
C F42 VSTOP velocity at “stop” | e,
C F43 TSTOP stop time-out | e, 10 ms
C F44 TW target window |
C F45 DMAX max. deviation error | e
B F46 UMAX VSD instruction for VMAX | .o,
B POSITION LOOP:
Fa7 «KPOS Positiongain | ., 1/s
F48 . LIMV Exceed velocity value | ..., % Vmax
F49 «KV Velocity feedforward | . %
B F50 MDMAX divert mask for DMAX Y N
C F51 NDMAX divert step nbr. for DMAX | .oiiiiiiiiieeeeeee,
B F52 MSTOP divert mask for VSTOP Y N
C F53 NSTOP divert step nbr. for VSTOP | ...ooviiiiiiiieieeeee,
B F54 MTW divert mask for TW Y N
C F55 NTW divert step nbr. for TW | i,
C F56 TSYN Sync. time-out | e 10 ms
B F57 MSYN Sync. divert mask Y N
C F58 NSYN Sync. divert step nbr. | e,
B F59 MCPUF Divert mask for CPUF Y N
B F60 NCPUF Divert step on CPUF | e,
A NBWN Number of saved WNs | s

Access: A= madify in configuration, B= mod. in config. and with XBT, C= B + modify by program

Al14



A Appendix

Formulas
TSX AXM Programming Sheet
Axis Nbr.: TSX Address: .W..
Application Nbr.: Archive Name:
Location Address: Application Name:
Step Nbr INSTRUCTIONS COMMENTS
Update By Date Design Draftsman |Date
A e | e,
= RPN I ETUTPTPTR Sheet
C o e | e
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TSX AXM 172 WIRING SHEET

Wiring TSX BLK 4 Terminal Block Wiring
- ==
R | | T P
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TSX AXM 182 / 162 WIRING SHEET

Wiring

Connector

Wiring

9-pin Sub-D

oIl s
Encoder supply
R1 | E—
e B

In4

R2

E Encoder supply

OV Encoder

5VDC

(to 25-pin Sub-D)

Update

By | Date | Design |

Draftsman [ Date [Erelemecanique
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TSX AXM 182 / 162 WIRING SHEET

Wiring TSX BLK 4 Terminal Block Wiring
from 15-pin Sub-D
25-pin
Sub-D
(] T )
(> B
—————————————————————————————————— -O 5VDC Supply
777777777777777777777777777777777 72: Encoder 00777”””””””””””””””7
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o ©
° (]
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T. Block *3 |9
Sensor| (%] 25
jumper e ittt et —
Update By | Date | Design [ Draftsman [ Date [EIretemecanique
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A.6

A Acceleration 212 4/1
Acknowledged 4/5
Automatic mode 3/1
AXM configuration 2/1

C Connection 8/3
Command (register word) 714

D Deceleration 212 4/1
Discrete 1/O bits 7/1
Divert step 4/6

E Emergency stop 314  4/8
Event 5/4

F Faults a/7

I Incremental encoder 1/11 7/20 8/2
Inputs 1/2 8/4 Al
Instructions 5/1
Interrupt 5/9  6/5

M Manual mode 3/2
Masking 4/6
Module/PLC interface 7/1
Module identification 8/1

O Operating modes 3/1

P Position 1/4
Position error a/7
Position index value
Power break a/7
Program loop 5/7

R Reference set-up 4/2  5/5
Reference set-up (forced) 4/3
Return to soft stops 4/4
Run 3/3

S Soft stops (limit switches) 417
Status (register word) 712
Stop 3/3
Stop control 4/8
Synchronization 5/9 6/2

T Target window a/7
Teaching set points 4/4
Terminal block a/71 813
Trap 5/12

\ Velocity correction factor 714
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A Appendix A

A.7 Application Diagnostics Assistance

Experience with axis control modules has shown that some situations may
appear unusual. These are recognized by:

» Refusal to execute a command (1),

» Unusual module response.

The tables shown on the following pages show examples of typical symptoms
that may occur along with their probable cause and the recommended
corrective action that the user should attempt to solve the problem.

This manual does not attempt to list all possible error conditions and the list
may be completed by the user's own experience.

(1) A COMMAND REFUSED message causes:
» The module to stop,
» The module program to stop on the instruction that caused the refusal,
* RFS CDE in the register interface to be set to 1 (IWxy,1,D),
* The error LED on the TSX XBT 182 terminal to light.
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Refusal to execute a command

Symptoms

Probable Cause

Corrective Action

Command refusal when executing a com-

mand.

GP1 F= X=

Note : This situation may occur:

* When execution is requested,

* When a resume command is sent after an
error,

* When a restart command is sent after stop.

The distance to travel does not allow the moving
part to reach the specified velocity.

A

ACCE Position

A
0: Initial position,
A: Target position,
V: Velocity to reach at point A,

1 Immediately:
. Increase the acceleration value,
or
. Move the moving part in manual mode in the
opposite direction.

2 Later:
. Modify the program.

Command refusal when executing a move to
target position instruction or a motion command
in manual mode.

Axis not referenced (set-up).

Calibrate (set-up) the axis.

Command refusal when executing a move to
external set point instruction.
GP1 F= X=EXT

or GP9 F= X=EXT

The target point in the EXT register (OWxy,6/7) is
outside of the valid interval ( > HSS or < LSS).

Check the coherence of the value sentin relation
to module measurement units.
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Refusal to execute a command

Symptoms

Probable Cause

Corrective Action

Command refusal when synchronizing two GP1
instructions.

m GP1 F=V1X=X1

m+l GP1 F=V2X=X2

The two instructions generate motion in opposite
directions.

Velocity @

V1
: Pitch
= X1

|

V2 o= -

Reminder: Reversing the direction of motion
withoutfirst stopping the moving partis notallowed.

1 Immediately:
. Resume program execution from the step
corresponding to the instruction that caused
the command refusal .

2 Later:
. Modify the program.

To immediately reverse the direction of motion,
use the following procedure:

m-1 RCTL STOP
m GP1F=V1l X=X1
m+1 STOP

m+2 GP1 F=V2 X=X2

Select maximum deceleration and acceleration
rates compatible with the mechanical system.

Command refusal when executing a move to
indexed position instruction.

GP1 F= X=Il+x
or GP9 F= X=l+x

. The value in the PRF register does not meet the
condition:
LSS < PRF < HSS

This check, that may not be justified, cannot be
deleted. To avoid this symptom, give the soft
stops symmetrical values in relation to O.




Refusal to execute a command

Symptoms

Probable Cause

Corrective Action

Command refusal when executing a move to
indexed point instruction.

GP1 F= X=Il+x
or GP9 F= X=l+x

The target point (PRF + x) is outside of the valid
interval. (Programming error).

Correct the program.

Command refusal after encountering a TRAP
instruction in the AXM program.

. No END instruction in the program,

. No jump to step instruction programmed,
. No divert to step instruction programmed,
. Wrong start step programmed.

Correct the program.

Command refusal when Forced Reference Set-
up is requested or Open Loop mode selected or
when the mode selected is not present.

Refusal is justified.

Perform a Forced Ref. Set-up in another mode.

Reminder : if the axis is not referenced POFOR
cannot be performed except in the
POMAN and AUTO modes

Command refusal (with an XBT terminal system
error) when a motion command is requested in
Manual Mode.

In Manual Mode the target point is:

*HSS - 2 x TW in + direction,

* LSS + 2 x TW in - direction.
Acommandrefusal occursifthe moving parthas
already overrun the soft stops and the command
would move it even further away from the stops.
This situation occurs especially when the Target
Window value is too "large".

. Check the Target Window value and adjust it
again if necessary,
. Move the moving part in the reverse direction.
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Unexpected servo loop performance

Symptoms

Probable Cause

Corrective Action

Deviation increases during travel.

. Inadequate LIMV parameter value,
. Incoherent RESOL and VMAX parameters.

. Increase the value of LIMV,
. Check the calculations for RESOL and VMAX.

Stop error occurs even before the moving part
has stopped.

Incoherent RESOL and VMAX parameters.

Check the calculation of these parameters.

During motion, the velocity follows the variation
shown below.

A Velocity

VO |-

Pitch

VO : Programmed velocity

The acceleration value set in the configuration is
too large in relation to the performance of the
mechanical system.

Note: The servo loop is still able to absorb the
deviation error over time.

Optimize the value of the ACCEL parameter and,
ifrequired adjustthe servoloop parameters (KPOS
and KV).




Unexpected servo loop performance

Symptoms

Probable Cause

Corrective Action

In Manual Mode , when the X+ or X- command is
released, the moving part restarts in the reverse
direction before stopping.

In Auto or Assisted Manual Modes , the moving
part overruns the target before returning to it.

The deceleration value set in the configuration is
too great in relation to the performance of the
mechanical system.

Optimize the value of the DECEL, parameter and,
if necessary, reset the servo loop adjustment
parameters (KPOS, KV).

The moving part jerks (oscillation effect around
the target).

These effects show servo loop parameters that
are set too "tightly".

Reset the KPOS and KV parameters.

The target point is reached as shown below.

/ Velocity

» Pitch

These effects show servo loop parameters that
are set too "loosely".

Reset the parameters, in particular, increase the
value of KV.

Attention: Increasing the parameter values may
cause performance instability.
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Other errors

Symptoms

Probable Cause

Corrective Action

Thereturnfrom softstopoverrun  command has
no effect (i.e. the moving part is not returned
within the valid interval).

The output voltage from the module is not enough
to overcome the inertia of the mechanical system.

Increase the value ofthe DECEL parameter (which
defines the velocity to apply when returning from
soft stop overrun).

An error occurs when a new mode is selected.
AUTO — MAN

A "residual” error is present.

Example: A deviation error was detected and
processed at module program level and by a
divert sequence. However, the accumulated de-
viation was not absorbed.

Therefore the error remains when the user selects
AUTO — MAN.

Use the normal acknowledgment procedure: Abort
(or Resume).

A stop error or a target point error at step m (or
another motion instruction)

m GP9F= X=

m+1 GPO9F= X=

Acknowledging the error by resuming motion will
cause the same error to reoccur.

Acknowledgment by a resume command resets
the check before restarting execution of the next
instruction. If conditions have not changed, there
is still a risk that the error will occur again.

Increase the tolerance to avoid unexpected errors,
orinthe case of a Target Window error, return the
moving part to the required position using some
other means.




TXT L PL7-AXS V4 Axis Control Program

Introduction

Divider C covers the presentation of the PL7-AXS Axis Control program. This
divider comprises three parts:

« C1 A short description of the various program components.

« C2 A description of the axis control implementation program and its use
with TSX AXM 172/182 / 162 axis control modules.

« C3 A description of axis control Optional Function Blocks, known as
OFBs. These are a new extension of PL7-3 language designed to
simplify programming and to control intelligent modules from the PLC
processor.
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TXT L PL7-AXS V4 Axis Control Program

C1 Introduction

1 Hardware Presentation

2 TXT LPL7 AXS V4 2.1 Purpose 2/1
Axis Control Program 2.2 Different versions - Compatibility rules 213

3 Optional Function Blocks 3.1 Composition 3/1
3.2 Different versions 3/2
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2 TXTLPL7AXS V4 Axis Control Program 2

2.1 Hardware Presentation

The TXT L PL7 AXS V42 software pack comprises:

» Two 3 1/2" program diskettes:

. The PL7-AXE set-up program diskette: TXT LF PL7 AXS V42,
. The OFB diskette comprising AXM LD, AXM DG and AXM PG OFBs:

TXT LF FB AXS V42,
* A software access key,
* This manual, TXT DM PL7 AXS V4E.

Diskettes

Software Key

=

TXT DM PL7 AXS V4E

Documentation

X

/
/

1/1
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2 TXTLPL7AXS V4 Axis Control Program 2

2.2 PL7-AXE Implementation Program

Purpose

The PL7-AXE program is a multi-lingual program allowing the user to select

English, French, German, Italian or Spanish as the working language. It runs

on an FTX 507 workstation or on an IBM PS/2 (or compatible computer) for

use in setting up and implementing TSX AXM axis control modules and their

applications. It provides:

. Amenu driven user interface that assists the user when entering application
parameters,

. An editor for creating and modifying AXM programs (using PIC language),

. The ability to store programs on diskette and to print out program listings,

. The ability to transfer the application (machine parameters and motion
program) to various forms of memory storage.

Working Memories

The PL7-AXE program lets the user develop applications for TSX AXM
modules directly in various storage locations:

. Hard disk when working in a design office environment,

. PLC memory when storing applications,

. TSX AXM module internal memory when executing the program.

Parameter Entry

The Configuration mode lets the user access a set of screens that allow entry
of the various application parameters:

. Axis parameters (sensor resolution, maximum velocity, etc.),

. Servo loop parameters (position gain, etc.),

. Operating parameters (user specified measurement units, error process-

ing, etc.).
EL Function -axis- tahBaxe malu D 1u-=|:urv|J|Jr|
AR units Length =0 Ueluclty mmfmn Acceleration = mnfs?
Fxx Parameters Ualues Limits
3|AF31| RESOL Sensor resolution 3.0 um 1.0 : 10@0.0
AF32| UMAX HMax velocity Lasa mm / mn 11 : 12964
User units :
AF33 - UPUL Length nn [ um,mm,cm,dm,m }
AF 34 - UPUU Yelocity nnjnn [ mn/mn, cmfmn dm!mn n
AF35 - UPUA Acceleration nnis? mn{s2,cnfs?,dnfs2, m!52
AF36( AMAR Max soft limit +1A00, 000 mm| -30000,.008 : +30080,000
AF3?( BMIH Min soft limit -1000, 000 nn| -30000,808 : +30080,000
CF38( ACCE Acceleration nin mn/fs2? 1 : 4500
CF39| DECE Deceleration LT mnfs2 1 : 4584
BFuB| TYPEPD Type of ref. point 2 [ 1,2.3 ]
8 LIHE ARM182 DISPLAY CONF
AP, HA s 1 IDTHY PREUPAGE HERTPAGE JELIALN
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PL7-AXE Implementation Program

Program Entry

XTEL: Function -axis- ta

b3axe malo DAxproprj
T} . QPP .

a8 LpC CH DAL= &

1 SRP+ F= 1004 nn/nn g= 0,804 nm
2 UAIT  EUEHT= UC

3 GP9 F= 1004 nmn/mn d= -5d, 408 nm
[ S¥H= UC 0UT= 0oa IT= ¥

5 WAIT  EUENHT= UC

b GP9 F= 1008 nmn/mn d= -1@, 000 nm
T N S¥H= UC 0UT= 0oa IT= ¥

8 WAIT  EUENHT= UC

5 EIHEDEE to AZM182 DISPLAY PROG

: I 1 JGLA  SAUE_ RESTORE PREUPAGE HERTPAGE AL

The Program mode provides assisted AXM program entry with automatic
coherence checks performed on the values entered and the configuration
parameters.

The entry and modification of a program are made easy by insert and
duplicate actions and by the automatic numbering of program steps.

The on-line provides the user with a list of instruction codes and their
associated operands.

Other Functions Available

Debug:

Is only available when the selected working memory is a TSX AXM module.
This function displays the information received from the module and can be
used to control various operations (e.g. selection of an operating mode, fault
acknowledgment).

Note:
A more complete set of debug functions is provided by the TSX XBT 182
operator terminal.

Program storage:

An AXM application comprising the configuration parameters, the AXM
program and the internal variables can be stored on disk or in the user
memory of a TSX Series 7 PLC.

. On disk: An FTX 507 workstation (or PS/2 compatible) is required when
later retrieving the program,

. Inthe PLC user memory: The dedicated axis field allows the user to store
anumber of applications. The required application can be transferred using
the PL7-AXE program or a TSX XBT 182 terminal or under control of the
PLC program via an AXM LD OFB.

Printing:

The program lets the user print-out all or part of an AXM application on a
printer connected to the terminal.

Utility functions:

These functions are specific to each type of memory storage. They let the
user display a list of the applications available, delete programs and appli-
cations.

2/2
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PL7-AXE Implementation Program

2.2 Different versions - Compatibility rules

Two versions of the PL7-AXE program are available :

- Version V4.1 (reference TXT LF PL7 AXS V4) whichis only compatible with
V4 configurations, that is to say for a model 40 PLC. This version, available
from October 1990 to November 1991, can only be used with TSX AXM 172
and TSX AXM 182 modules and is limited to 16 axes per configuration.

- Version V4.5 (reference TXT LF PL7 AXS V42) available since December
1991, offers additional features :
1 - Compatibility with V3 configurations (1) (model 47-30, 67-20, 87-30
PLCs),
2 - Limited to 64 axes,
3 - TSX AXM 162 module handling,
4 - Image of dedicated AXE field may be generated in LOCAL mode.

Version V4.5 is completely compatible with applications generated with
version 4.1.

Criteria PL7-AXE V4.1 PL7-AXE V4.5

Number of axis <16 <64 (2)

Suitable modules TSX AXM 172 TSX AXM 172
TSX AXM 182 TSX AXM 182

TSX AXM 162

Application generated NO YES

(.BIN file) in local mode

Compatibility with NO YES

V3 configuration

(1) With the following restrictions :
. The directory can only be created in CONNECTED mode,
. V3 PLCs can only be used with TSX AXM 172 modules.

(2) Configuration V4 :
Up to 64 axes can be handled by the software but this is limited by the
capacity of the CPU :

Type of processor Number of modules
P47-40 4
P67-40 16
P87-40 32
P107-40 56

V3 Configuration : Number of axis limited to 16.
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PL7-AXE Implementation Program

Section C2 of this manual (sections 1 to 8 + Appendix) describes the
operation of the PL7-AXE program version 4.5 when it is used to create and
debug applications which are to be executed on TSX AXM 172 or TSX AXM
182 modules in V4 type configurations.

Section C2 is applicable for creating and debugging applications for the TSX
AXM 162 module given that all the restrictions mentioned in Appendix A7 are
taken into consideration.

Appendix A6 provides information on the differences which are encountered
by the program when it is used to generate applications which are to be
executed on TSX AXM 172 modules with V3 type configurations.
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Optional Function Blocks

3.1 Composition
The family of axis control OFBs comprises three OFBs (1):
» AXM LD for transferring axis control applications from the PLC memory to
the TSX AXM module memory.

PLC memory
TSX AXM
module
PL7-3
COM
AXIS
APPLI.2-AXIS1 [=—| AXMLD e

« AXM DG that collects and formats some of the data provided by the
TSX AXM modules ready for processing by the Applidiag program
(diagnostics program).

CPX 27/37 Tsﬁoﬁﬁ:\g
operator station

Diagnostic
software

W i

© AXMDG |=
gl O]
1 % 0

* AXM PG performs all the operations necessary when starting programs for
the TSX AXM 172 and 182 modules.

It is the same as the initialization sequence in sub-section 6.4, divider B.
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Optional function blocks

3.2 Different versions of OFB AXE programs

As with PL7-AXE, there are two versions of AXE OFBs.
- version V4.1 (reference TXT LF FB AXS V4) which only has the AXMLD
OFB and is capable of handling up to 16 axes.

- version V4.5 (reference TXT LF FB AXS V42) which has three AXMLD,
AXMDG and AXMPG OFBs and is capable of handling up to 64 axes.

Section C3 of this manual describes AXE OFB version 4.5. A procedure for

updating an application presently using an AXMLD V4.1 OFB is provided in
the appendix of this section.
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1.1 General

1.1-1 Functions available with PL7-AXE

PL7-AXE software, reference TXT L PL7 AXS V5E, is a help program for programming
and installing axis control applications.

PL7-AXE software comprises :

« Asoftware function for entering the configuration and program of TSX AXM 162/172/182
modules
 Optional function blocks
- program loading OFB
- diagnostic OFB
- automatic mode management OFB.

» Functions associated with the axis control modules

- assistance with entering configuration and program parameters using menus and
on-line documentation,

- assistance with diagnostics and debugging,

- transferring the configuration and the program between the PLC memory, the
module memory and the disk,

- documenting the configuration and the program,

- archiving the configuration and the program to disk,

- printing the configuration and the program.
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1.2 Configuration required for PL7-AXE

To install PL7-AXE requires an FTX 417/507 terminal or an IBM PS/2 microcomputer
or compatible PC with :

» OS/2 operating system, version 1.3 or 2.1.

e The MINI X-TEL or X-TEL Software Workshop, reference TXT L BASE V5. or
TXT L BJRVb5..

» PL7-3software, reference TXTLPL7 3V5., TXTLPL7 3D V5e or TXTLPL7 3T V5e..
e A minimum of 4 Mb of RAM memory and a 40 Mb hard disk.

Important

Telemecanique cannot guarantee correct operation of this software on all
microcomputers or compatible PCs on the market with the above-mentioned
characteristics.

1.3 Checking the hardware

The TXT L PL7 AXS V5 software package comprises :
* A 3" 1/2 diskette, reference TXT LF PL7 AXS V5,

* A 3" 1/2 diskette, reference TXT LF FB AXS V42,

A software protection key,

» Alicence agreement,

» This manual, reference TXT DM PL7 AXS V5.

To use PL7-AXE, the following hardware should be used :

e An FTX 417/507 terminal or an IBM PS/2 microcomputer or compatible PC (see
required configuration section 1.2).

» Aterminal/PLC connection cable for an FTX 417/507 terminal.

« A terminal/PLC connection kit for an IBM PS/2 microcomputer or compatible PC,
comprising :
- an RS 232C/current loop converter,
- converter/microcomputer connection cable with a 9-pin connector,
- converter/microcomputer connection cable with a 25-pin connector,
- converter/PLC connection cable,
- a TSX SCC 02 software key support.




1.4 Connections

Allconnections specific to the terminal (monitor, keyboard, mouse, printer, software key
support, etc) are assumed to be inplace, this section only describesfitting the software
key. To do this, place the key in the empty slot in the key support.

This operation must be carried out with the equipment switched off.

Note

This software key contains the access rights needed to access PL7-AXE. The Key Manager tool,
supplied with each Software Workshop, allows these rights to be transferred to the working key so
that all rights are grouped on one key (the working key) so as to free a slot on the key support.

For further details about this tool, refer to the X-TEL or MINI X-TEL database manual.
The PL7-AXE V5 software key is identical to that of PL7-AXE V4.

1.5 Installing the software

1.5-1 Preliminary operations
Before installing PL7-AXE on the hard disk it is advisable to :

» Read the licence agreement and guarantee concerning copying restrictions and
installation of the software.

« Make a duplicate of the diskette required for installation to avoid any accidental
damage to the original diskette and work only with the copy.

Important

The PL7-AXE program disks are supplied in the write-locked position. Do not alter
the position of the locking tabs.
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1.5-2 Installation procedure
The following operations must be performed prior to installing PL7-AXE :
» Check that the MINI X-TEL or X-TEL V5 Software Workshop is already installed :
- if s0, install PL7-AXE according to the procedure described below,
- otherwise, first install the MINI X-TEL or X-TEL Software Workshop (refer to the
manual for the database concerned).
* Close all the current sessions. To do this :
- open the Electronic Office Manager window,
- pull down the Electronic Office menu and select the "Close all..." item,
- confirm by pressing the Close all button.

Installing PL7-AXE software

* Open an OS/2 full-screen session. To do this :
- open the Start Programs window,
- pull down the Group menu and select the Main Group item,
- selectthe OS/2 full-screen sessionitem. The [C:\] promptis displayed on the screen.

* Insertthe TXT LF PL7 AXS V5 diskette in the drive.
« Enter the drive identifier (a: or b:), then confirm with <Enter>.

» Fromthe new prompt (forexample [A:\] or [B:\]), typeInstall then confirm with<Enter>.
 Follow the procedure displayed on the screen.

* Wheninstallationis complete, replace the diskette with the second diskette (reference
TXT LF FB AXS V42).

» Type the Install command then confirm with <Enter>.
 Follow the procedure displayed on the screen.

* When the installation is complete and if it is the last one, check the configuration.
Confirm with <Enter>.

* Remove the diskette from the drive and return to the Software Workshop using the
<Ctrl><Esc>command.




1.6 Using the keyboard and the mouse

Using the keyboard
To use PL7-AXE , Telemecanique recommends a 102-key QWERTY keyboard.

Certain PL7-3 function keys (CLEAR, ZOOM, QUIT, etc), which are also used by
PL7-AXE, are not printed as standard on the keyboard, but are accessed by another key
or combination of keys.

These keys, commonto several programs, are described in the PL7-3 Operating modes
manual, section 3.1 in divider A.

Using the mouse

As for the keyboard, detailed use of the mouse is described in the PL7-3 Operating
modes manual, section 3.2 in divider A.
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1

1.7

Methodology for installing an axis control application

on a TSX/PMX V5 programmable controller

The following methodology is intended as a guide to the user when creating, debugging,
archiving and documenting a communication application. This methodology refers to
each operation without going into detail about the operations required.

Section 1 Divider C2

XTEL-CONF tool

XTEL-CONF tool

See next page

XTEL-TRANSFER
tool

PL7-AXE
Section 7
Divider C2

See
next page

Install
the
software
[
Configure
the 1/0
\
Construct the
application
structure
\
Design Design
PL7-AXE PL7-3
application application
[ \
Transfer
to PLC
\
Debug Debug
AXM AXE
modules application
\ \
Update Update
Application file Application file
Documentation file Documentation file
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directory
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Application
Design

Write AXM module
configurations and

programs

AXE application
documentation

Incorporate
OFBs under
PL7-3

PL7-3
Application
Design

Program
loading OFB
diagnostic OFB

AXE application
documentation

Back-up and
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application file

Section 4 Divider C2
AXIS.BIN file

Section 5.1 Divider C2
AXIS.BIN file

Section 9 Divider C2
STATION.DOC file
PL7-3
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R/W memory
Divider C3

R/W memory

STATION.DOC file

PL7-3.BIN file
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2.1  Accessing the configuration and programming software

Configuration and programming software for TSX AXM xxx axis control modules is
accessed by opening the main PL7-AXE function window. To do this :

@ Open the Start programs window by double clicking on the corresponding item

@ Pull down the Group menu and activate the Telemecanique item

@ Open the User window by double clicking on the X-TEL item

@ Enter the user parameters (name and password) and then confirm to open the
Volumes window

® Open a volume by double clicking on the icon of the volume to be opened

® Open a project by double clicking on the icon of the project to be opened

@ Open a station by double clicking on the icon of the station to be opened

Open the PL7-AXE function by double clicking on the corresponding AXIS icon. If this
icon is not displayed in the secondary Functions window even though the software
has been installed, this indicates that the function has not yet been defined. To do
this :

- pull down the Define menu and activate the New item
- click on AXIS then on OK.

® For greater ease, open the AXIS full screen window by clicking on the "arrow up"
button of the window.

Notes

« Ifa PL7-AXE session is already open (the corresponding icon appears on the screen outside the
secondary Functions window), double click on this icon to open the corresponding window.

* To close a session, click on the corresponding icon to pull down a menu. Then click on the
Shutdown/Close command.
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2.2 Introduction to the display screen

The window which displays the PL7-AXE screens is known as the display screen. All
items specific to the X-TEL Software Workshop (icons, window title, window commands,
etc) are described in the Software Workshop manual.

Information displayed

= XTEL: Function -azis- line1 factory EXxproprj ==
E: \APROPRJAFACTORYALINELVARTS\HODAPICA1. 172 PAGE:1
#H units : Length = um Velocity = mmimn  Acceleration = mm/s2
Fxx Parameters Values Limits
i |AF31| RESOL Sensor resolution 3,6 um a,1 : 1680.0
AF32| UMAX Hax velocity 4860 mmn/mn 11 : 16
User units :
AF33 - UPUL Length um [ um,mm,cm,dm,m 1
AF34 - UPUV Velocity mn/mn [ mn/mn,cm/mn,dn/mn, nfmn 1
AF35 — UPUA Acceleration mn/s2 [ mn/s2,cmfs2,dnfs2,nfs? 1
AF36 | RHAX Max soft limit +30000000 un -h2650888 : +H26hANANA
AF37| RMIN Hin soft limit +30000000 un -526508888 : +52650088
CF38| ACCE Acceleration a8 mm{s2 1 : 1L408
CF39| DECE Deceleration 408 nnfs2 1 : 14408
BF4@| TYPEPD Type of ref. point 2 [1,2,31
@\ AKH172 DISPLAY CONF
@/_/

BP_ MAWE _TOP _ BOT _ WODIFY DN NN W3US193 USAGINI HELP

®

Working memory,

Network address for the terminal,

Working memory and its address if AXM MEM or TSX/PMX MEM,
Axis number or file name if AXM file or TSX/PMX file working memory,
Application number,

Current page number,

Name of application (only in TSX/PMX MEM, TSX/PMX file or AXM file),
Display zone available for the application (configuration, program, etc),
Real-time event zone, indicating PLC status (connected),

Parameter entry line,

Zone indicating current operation (DISPLAY, MODIF, etc),

F1 to F9 soft key display line,

Message zone for syntax or entry errors, or confirmation request.

CECICRCASRCONGRCRENCES)
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Screen sequences

1) To access AXM MEMORY or TSX/PMX MEMORY in connected mode, ensure

that :

» a configuration memory file has previously been transferred to the PLC

memory,

« atleastone TSX AXM module is declared in the XTEL-CONF I/O configuration.

Selection of working

memory screen

(-]

=

Selection of operating
mode screen

—

.
@

Selection of operating
sub-mode screen

CLE@

ENTER

Selected mode

QUIT

screen

(2) In DEBUG, TRANSFER and DOCUMENT modes.

@

(.

)

K .
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2.3 Selecting modes

The choice of modes screen, the basic PL7-AXE screen, provides access to all the
functions available with this software.

= XTEL: Function -axis- line1 factory E:\xproprj MK
PL7-AXS V5.8 : INSTALLATION OF AKM 182-172-162 - Copyright TE 1998-93
PROC : TSH 107/455 V5.0 SAVE : HANUAL FILE : ARIS.BIN
CONNECTED MEHORY OPERATING HODES
B~ AaH HEHORY 8 - CONFIGURATION
1 - TSE HEMORY 1 - PROGRAM
2 - AHM FILE 2 - DEBUG
3 - TSK FILE 3 - TRANSFER ARH
4 - DOCUMENTATION
B LINE WORKING MEM CHOICE
EXLT__ DIR XIS WSO WO EALRDN MM UTILS

This screen has two parts :

e amenu zone for selecting :
- the working memory (module, PLC or disk),
- the operating mode (configuration, programming, debug, transfer and documentation),
- an operating sub-mode for the debug mode or transfer mode.

« an information zone which indicates (in connected operation) :
- the type of processor and its version,
- the associated file name and type of store.

Role of the function keys

<t ><]> used to move the cursor in the active column : working memory,
operating modes or operating sub-modes. An item in a column can
also be selected by entering its number.

< L>< <> used to move from one column to another.

<Enter> confirms the selections made.
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Role of the soft keys
[EXIT]
[READ ME]

causes PL7-AXE to quit with the possibility of saving and comparing.

provides access to on-line documentation.

The following 2 keys are offered when the working memory selected is the TSX/PMX
PLC memory.

[STA - DSK] accesses a store function in the AXE zone of the TSX/PMX memory

in the AXIS.BIN file on disk.

= XTEL: Function -axis- linel factory EXxproprj v

N O

FROM TSX HEMORY TO T3X TARGET FILE

SAVE AREA_ARIS

TS TARGET FILE
SAVE

: ARIS.BIN
(AUTO/HAN) : HANUAL

ACCESS TSK FILE

: APROPRJVFACTORYALINEIVARISVAPPLI

B LINE

STORE
AUTO/HAN I I U009 AR

[DSK - STA] enables the AXIS.BIN file on disk to be retrieved from the AXE zone

to the TSX/PMX memory.

= XTEL: Function -axis- linel factory EXxproprj v

RETRIEVE AREA ARIS
FROM T3H SOURCE FILE TO TS MEWORY

TSH SOURCE FILE

: ARIS.BIN

ACCESS TSK FILE

: APROPRJVFACTORYALINEIVARISVAPPLI

B LINE

RETRIEVE

I W 501013 NN 0SK->STA
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[UTILS] accesses the utilities functions.
= XTEL: Function -axis- linel factory EXxproprj v
CONHECTED MEMORY UTILITIES
- RXH HEMORY - APPLICATION LIST
IR e 20 VN |1 - RUN TSR
2 - A#H FILE 2 - STOP TSR
3 - TSX FILE 3 - DELETE PROGRAM
4 - DELETE APPLICATION
5 - HODIFY THE AREA HAME
B LINE UTILS : TSX MEM
I B B

Other soft keys, specific to the selected mode, are described in section 2, selecting
working memory.

217



N O

2.4  Relationship with PLC memory

2.4-1 Dedicated axis zone in the PLC memory

If the PL7-AXE function is declared for a station, a dedicated axis zone is automatically
created by the XTEL-CONF tool when the STATION.APP file is generated. The size of
this zone is set by the XTEL-CONF tool by default, and may be modified by the user. The

position of this zone is determined by the size of the PL7-3 and other dedicated zones
which it follows.

PL7-3 data

PL7-3 program

Other dedicated functions

AXxis

Contents of the axis zone

When the PLC memory image is created, the XTEL-CONF tool creates an empty zone.
This can then be filled by PL7-AXE (1). It comprises :
« the directory, consisting of :
- a correspondence table between the logic nhumbers (0 to 63) and the physical
positions of the modules in the racks. The program offers default assignments (2)
which may be modified,

- a table which gives the start address and the size of the applications stored in the
dedicated zone,

« the applications, in ascending logic number order.

(2) Providing the PLC memory image or the PL7-3 application contains the I/O
configuration and the slots are occupied by TSX AXM modules.

(2) Ascending numbering from Oto 63 in the order ofthe modules inthe XTEL-CONF
configuration.
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Dedicated AXE zone

Correspondence table between axis
n° and module location

Directory
Address and size of stored
configurations

AXIS 0 APPLICATION O

AXIS 0 APPLICATION 1

AXIS 1 APPLICATION O

AXIS n APPLICATION O

AXIS n APPLICATION 1

This zone contains the information which can be accessed by the PL7-AXE functions
concerned with its organization and by the axis control OFBs. A compacting function is
used to optimize the contents. A copy of this dedicated AXE zone is stored in the
AXIS.BIN file under the AXIS\APPLI directory on the hard disk (or diskette).

An application stored in this zone can be transferred to the TSX AXM xxx module by the
AXM LD OFB.

TSX AXM
—
PL7-3 E
Directory D
Axis 0 Application 0 B
AXE zone L=
Axis i Application J > AXMLD [T
OFB

The AXMLD OFB is described in section 2, divider C2.
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2.4-2 Reservation while operating in connected mode

Any FTX 417/507 terminal or microcomputer can be physically connected to any
TSX/PMXPLC station onthe same MAPWAY/ETHWAY/FIPWAY/ETHERNET network.
Because of this, several terminals can requestto be logically connected to the same PLC
station.

In order to avoid access or procedural conflicts, each terminal must request reservation
of the entire dedicated AXE zone. This reservation can only take place while reading
from or writing to the directory or to an axis control application.

If the dedicated AXE zone is not already reserved, the requester can access this zone.
From this moment, any attempt by another terminal to access is refused and the
message TSX ALREADY RESERVED appears. This reservation is cancelled when
work has been completed.

Caution

PL7-AXE cannot be used to set up a remote station over a TELWAY network.
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Using the AXM configuration and programming software 2

2.5 Methodology

The AXM configuration software can be used :
« in local mode, working on the disk,

* in connected mode, working on the module memory (AXM MEM) or the PLC memory
(TSX/IPMX MEM).

LOCAL MODE CONNECTED MODE
FTX 507 FTX 507
1A L —
TSX FILE SESEERE=E
[ “ AXMFILE [ L_| TsxMEM A E ] O
e mgsmmh%aaq 0
Rt e iR A 8

AXM MEM

The use of local mode is recommended when creating AXE applications and the
dedicated AXE zone. Although there is nothing to stop a complete application being
created in connected mode, it is really designed for modification, correction and
debugging.

Implementation is in three phases :

Program mode Debug mode
(local) (connected)
Create
1% phase
P directory
\
2 phase Wzt;'\;he Modify the
A AXM
applications applications
I I
39 ph Document Update
phase the AXM Documentation
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1+t phase : Creating the directory

* Open the main PL7-AXE window.

» Select the TSX/PMX File memory.

» Select AXIS DIR (the software automatically recognizes STATION.APP files).
Quit by pressing ENTER.

2" phase : Creating the application
 In Program mode : select the TSX/PMX File (Local) and for each axis :
- select the axis number and the application number
- create the configuration (CONFIGURATION)
- create the PIC program (PROGRAM)
* In Debug mode : select AXM-MEM (connected)
- modify the configuration and the program
- update TSX/PMX MEM using the Transfer function
(AXM.MEM TRANSFER TSX/PMX MEM)

3" phase : Documentation

 In Program mode : select the TSX/PMX File
- document each application
(output to printer or to STATION.DOC file (XTEL-DOC))

 In Debug mode : select TSX/PMX MEM

Note

necessary to perform saves.

In TSX/PMX File mode, PL7-AXE works directly on the AXIS.BIN file. It is not

2/12
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3.1 Introduction

The choice of working memory defines the PL7-AXE operating mode : local or connected.

Local mode operation

In this case, the hard disk is selected as the working memory.
In local mode the user can :

« define the configurations and the programs for each module application (AXM file).
Applications created in this way are not associated with any module.

» generate the AXIS.BIN file, image of the dedicated AXE zone (TSX/PMX file).

Connected mode operation

In this case the AXM memory (module memory) or TSX/PMX memory (PLC dedicated
zone) is chosen as the working memory. In connected mode the user can :
» generate or modify a configuration,

» generate the dedicated AXE zone,

« transfer configurations from the disk to the modules or to the dedicated zone in the
PLC memory.

When the terminal is connected to an AXM MEM module, PL7-AXE can also be used
for debugging.

ARIS APPLT AR

IS/APP DIR ARIS (d

= XTEL: Function -axis- line1 factory E:\xproprj A
H.AEH  TER:B.L ARH:0.L.8.6 ARIS:@  APPLI:@
PL7-AXS V5.8 : INSTALLATION OF AXH 182-172-162 - Copyright TE 1998-93

PROC : TSH 187/455 V5.9 SAVE : MANUAL FILE : ARIS.BIN

CONNECTED HEMORY OPERATING HODES

1 - TSE HEHORY 1 - PROGRAH

2 - AHM FILE 2 - DEBUG

3 - TSK FILE 3 - TRANSFER ARH

4 - DOCUMENTATION

B LINE OPER. HODES CHOICE

UTILS

3/2




Selecting working memory 3

3.1-1 Role of the common soft keys
Details of the soft keys common to the different modes are given below :

[AXIS] selects the number of the working module. In documentation mode,
the "*" character confirms all the AXM modules which are configured.

[APPLI] selects the number of the application. In documentation mode, the "*"
character confirms allthe applications of the selected module. AXIS = *
and APPLI =* enable documentation of all the channels stored in the
TSX/PMX memory or in the TSX/PMX file.

[AXIS/APP] selects the number of the module and of the working application.

[DIR AXIS] provides access to the AXE directory screen (see section 4.2 in
divider C).

[READ ME] provides access to the PL7-AXE help screens.

[R/S TSX] or [R/S PMX]
sets the PLC to RUN or to STOP.

[STA - DSK] displays a screen which allows the contents of the dedicated AXE
zone to be stored to disk, as an AXIS.BIN file in the AXIS\APPLI
sub-directory :

= XTEL: Function -axis- line1 factory EX\xproprj ==

SAYE AREA_RXIS
FROM TSX HMEMORY TO TSE TARGET FILE
TS® TARGET FILE : ARIS.BIN
SAVE (AUTO/HAN) : MANUAL
ACCESS TS¥ FILE : RPROPRJAFACTORYALINELVARISVAPPLI
B LINE STORE

AUTO/HAN I N SLL008 CRN

[AUTO/MAN] allows the type of store operation to be selected in
connected mode. In automatic mode, all modifications
are systematically stored. In manual mode,
modifications are not stored unless the [STA - DSK]
key is pressed.
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[DSK - STA]

[COMPARE] starts the comparison between the source files and
the target files.

[STA - DSK] stores a file and starts up after confirmation.

displays a screen which allows the contents of an AXIS.BIN file,
previously stored to disk, to be transferred to the dedicated AXE zone
of the PLC memory :

XTEL: Function -axis- line1 factory EX\xproprj v

RETRIEVE AREA AXIS
FROM TSH SOURCE FILE TO TS MEHORY

TS¥ SOURCE FILE : NRIS.BIN

ACCESS TSR FILE : KPROPRJAFACTORYALINELNARISVAPPLI

B LINE

RETRIEVE

I SN U0 N 0SK->STA

[COMPARE] starts the comparison between the source file and
the dedicated AXE zone of the PLC.

[DSK - STA] retrieves the selected AXIS.BINfilestothe dedicated
AXE zone in the PLC memory.
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Selecting working memory 3

3.2  Selecting AXM MEMORY

The AXM memory is the only one which can be used for debugging and operating
modules.

The application is stored directly in the module memory on each confirmation.

The AXM memory can only be used if a STATION.APP configuration file, containing at
leastthe I/O configuration performed under XTEL-CONF, has previously been transferred
to the PLC memory. The PLC can be in STOP or in RUN.

4

= XTEL: Function -axis- line1 factory EXxproprj -
H.ARH  TER:8.L AXH:8.L.0.6 ARIS:@  APPLI:B

PL7-AXS V5.8 : [INSTALLATION OF nRM 182-172-162 - Copyright TE 1998-93

PROC : TSR 187/455 V5.8 SAVE : HANUAL FILE : ARIS.BIN
CONNECTED HEMORY OPERATING MODES
1 - TSK MEMORY 1 - PROGRAH
2 - ARM FILE 2 - DEBUG
3 - TSK FILE 3 - TRANSFER AXM
& - DOCUMENTATION

5 LINE OPER. MODES CHOICE
AXIS  APPLI  ARIS/APP DIR AXIS [JE1NIsN [ZAMCEUN BICEEH U@L UTILS
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[UTILS]

Note :

accesses the utilities functions associated with the AXM memory :

0 - APPLICATION CHARACTERISTICS : displays a table of the
application characteristics contained in the module selected : axis
number, application number, geographic address in the PLC,
application name, module type and version.

1 - RUN AXM : RUN the AXM TSX module.
2 - STOP AXM : STOP the AXM TSX module.

3 -DELETE THE PROGRAM : allows the PIC program to be deleted
while maintaining the configuration and the internal WNi variables.

4 - DELETETHE APPLICATION : deletes the entire module memory
(PIC, configuration and internal variables).

Each of these functions is confirmed by the (ENTER) key. The
(CLEAR) key returns the user to the selection screen.

XTEL: Function -axis- line1 factory E:\xproprj T

CONNECTED HEHORY UTILITIES

LA S S0 @ - APPLICATION CHARACTERISTICS

1 - TS& HEHMORY 1 - RN AZH

2 - ARH FILE 2 - STOP ARH

3 - TS4 FILE 3 - DELETE PROGRAM

% — DELETE APPLICATION
B LINE UTILS : AZH MEH
I B B B

In CONFIGURATION and PROGRAM modes, the following message
is displayed if the application number selected does not correspond
to the application number of the module :

APPLI AXE < > APPLI EXPECTED

but the application can still be accessed. However, when ENTER is
pressed to store the application, another message requests
confirmation from the user :

N.APPLI AXM UNEXPECTED, WRITE APPLI?

The <YES> soft key stores the application with the specified number.
The <NO> soft key retains the initial application with its original
number.
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3.3  Selecting TSX/IPMX MEMORY

The PLC memory is essentially for archiving. It allows the various configurations to be
stored in the dedicated AXE zone of the PLC memory.

This store operation allows the PLC program to reload the applications into the modules,
via the AXMLD optional function block, if required. (The AXMLD OFB is described in
section 2 in divider C3).

The TSX/PMX MEMORY can only be used if the 1/0 configuration performed under
XTEL-CONF has previously been transferred to the PLC memory. The PLC can be in
STOP or in RUN.

= XTEL: Function -axis- line1 factory EXAxproprj T
PL7-AKS ¥5.8 : INSTALLATION OF AXH 182-172-162 - Copyright TE 1998-93
PROC : TSH 1877455 V5.8 SAVE : HANUAL FILE : ARIS.BIN
CONNECTED MEHORY OPERATING HODES
8 - AXH HEHORY 8 - CONFIGURATION
Y1 2D | 1 - PROGRAM
2 - RHH FILE 2 - TRANSFER ARH
3 - T8X FILE 3 - DOCUMENTATION
B LINE WORKING MEM CHOICE
EXIT_DIR AKIS CIe WO SACERE UMIG@HIE UTILS
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[UTILS]

accesses the utilities functions associated with the TSX/PMX
MEMORY :

0 - LIST THE APPLICATIONS : displays the list of applications
associated with a module :
« the upper box indicates the number, the geographic address and
the type of module,
« the lower box indicates the application number, the name, the
date and time of creation or last modification, as well as the size
of all the applications stored in the PLC memory.

1 - RUN TSX or RUN PMX : sets the PLC to RUN,

2 - STOP TSX or STOP PMX : sets the PLC to STOP,

3 - DELETE THEPROGRAM: clearsthe PIC program of the selected
application, after confirmation.

4 - DELETE THE APPLICATION : deletes the entire selected
application, after confirmation.

<AXIS> selects the axis number
<APPLI> provides access to the application n°
<AXIS/APP> displays the directory.

5- MODIFY THE AREA NAME : assigns a name of up to 24
characters to the dedicated AXE zone in the TSX/PMX memory.

XTEL: Function -axis- line1 factory EXxproprj ==

CONNECTED HEMORY UTILITIES
6 - ARM HEWORY B - APPLICATION LIST
SNV | 1 - RUN TSH
2 - AXM FILE 2 - STOP Ts¥
3 - TSR FILE 3 - DELETE PROGRAH

& - DELETE APPLICATION

5 - HODIFY THE AREA HAME

UTILS : TSH MEH
I B B B
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3.4  Selecting an AXM file

Thisisrecommended for creating AXM configurations in the design office, or as ameans
ofarchiving. It does notrequire the PLC, the module, nor the X-TEL CONF configuration.

The applications are stored on the hard disk or diskette (defined in the VOLUMES of the
X-TEL Software Workshop) as they are entered.

The applications created are "anonymous" : they are not associated with any module
and are not dependent on any PL7-3 application (library function).

R13

XTEL: Function -axis- linel factory E:\xproprj -
E Y\APROPRJAFACTORYALTNEIVARTSYHODAPICE1 . 172

PLY-AES ¥5.8 : INSTALLATION OF AXM 182-172-162 - Copyright TE 1998-93

SAVE : HANUAL FILE : AXIS.BIN
LOCAL HEMORY OPERATING HODES DESTINATION

8 - AXH HEMORY 8 - CONFIGURATION |8 - AXM HEMORY

1 - TSH HEMORY 1 - PROGRAM 1= 157 HEHORY ]

2= ARM PILE ] RN 2 - TSH FILE

3 - TSH FILE 3 - DOCUMENTATION

DESTINATION CHOICE
FILE _DIR AXIS [IZ)NUS W MICREVMY @FL) UTILS
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[UTILS]

accesses the utilities functions associated with the DISK memory :

0 - MOD DIRECTORY
Displays the list of files contained in the AXIS\MOD directory, the
module type (162, 172 or 182) and the size of the application.
1- LIST OF APPLICATIONS (162)
Table of the list of TSX AXM 162 application files stored in the
AXIS/MOD directory with the creation date and the size of the
application alongside.
The (CLEAR) key returns the user to the selection screen.

2 - LIST OF APPLICATIONS (172)
The same as the preceding function but for TSX AXM 172
application files.

3 - LIST OF APPLICATIONS (182)
The same as function 2 but for TSX AXM 182 application files.

4 - DELETE THE PROGRAM
Destroys the PIC program of the file specified using the <FILE>
soft key. The file retains the configuration. To completely destroy
an application file, the <DELETE> soft key must be used.

E: \EPROPRJAFACTORYALTNEL VAR TS \HOD

XTEL: Function -axis- line1 factory EX\zproprj ==

Filename Type Date Time Size Zone: [J])

—ENTER: To select——CLEAR/QUIT: To abort-Unit: |$—Free: EIAIEE[L—

UTILS : AXH FILE

Two soft keys are common to the disk utilities.

[SEARCH]
[DELETE]

searches for a file in a list.

deletes, after confirmation (YES), the file indicated by the cursor.
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3.5 Selecting a TSX/PMX file

This mode allows an image of the PLC memory to be created in Local mode.

To use the TSX/PMX file, the station configuration must have previously been created
using XTEL-CONF.

= XTEL: Function -axis- line1 factory EX\xproprj v
E:\. . \APPLIVARIS.BIN ARIS:¥  APPLI:?

PL7-A#S V5.8 : [INSTALLATION OF ARH 182-172-162 - Copyright TE 1998-93

LOCAL HEMORY OPERATING MODES
B - AHH HEMORY (IS (AT
1 - T84 HEMORY 1 - PROGRAM

2 - RHM FILE 2 - TRANSFER AXM

KGN 3 (S |3 - DOCUHENTATION

OPER. MODES CHOIGE
KIS APPLI  AXIS/APP DIR ARIS (I IUdN Llsgdiays W00 D UTILS

[STORE] Stores the configuration in an xxx .BIN file. By default, the store name
is AXIS.BIN. The screen displays two keys :

[FILE] enables selection of another name for the store file :
xxX.BIN

[STORE] executes the store function.
[RETRIEVE] Enables an xxx.BIN file, previously stored using the STORE function,

to be retrieved.
The file is restored in the X-TEL zone under the name : AXIS.BIN.
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[UTILS]

accesses the utilities functions associated with the TSX/PMX file :

= XTEL: Function -azis- line1 factory EXxproprj ==
E: YAPROPRJVFACTORYLINET\ARIS\APPLI\ARIS . BIN
LOCAL MEMORY UTILITIES
@ - NRM HEWORY 8 - DIRECTORY \APPLI
1 - TS¥ HEHORY 1 - LIST OF TSE FILES
2 - ARM FILE 2 - APPLICATION LIST
RIS 3 NS 2 - DELETE PROGRAM
4 - DELETE APPLICATION
5 - WODIFY THE AREA NAME
UTILS : TSR FILE
I B B .
0 - DIRECTORY\APPLI : displays the list of files contained in the

5

directory :
AXIS\APPLI (xxx.BIN, xxx.DOC files etc).

LIST OF TSX/PMX FILES : displays the list of configuration files
(xxx.BIN files).

LIST OF APPLICATIONS : displays the list of all the applications
linked to an AXM module in the current xxx.BIN file.

DELETE THE PROGRAM : deletes the program specified by an
axis number and an application number in the current xxx.BIN file.

DELETE THE APPLICATION : deletes the application specified
by an axis number and an application number in the current
xxx.BIN file.

MODIFY AREANAME : assigns acommentof upto 24 characters
to the current xxx.BIN file.
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4.1 Dedicated AXE zone

This PLC memory zone is used for storing the directory and the various applications
which may be loaded into the AXM modules. This zone is managed entirely by
PL7-AXE :

» The directory is created by PL7-AXM.

» The configurations are entered :
- either by direct entry to the TSX/PMX memory, from PL7-AXE,
- or by transferring an AXM FILE to the TSX/PMX MEMORY,
- or by transferring an AXM MEMORY to the TSX/PMX MEMORY.

Directory

Application 0 Axis 0

Application 1 Axis 1

Dedicated AXE zone

Application n Axis i

Any attempt to transfer a application to the PLC memory or to modify an existing
application may be preceded by one of the following two messages :

* Area full : The size of the dedicated AXE zone is insufficient to receive the new
application. The size of the zone can be modified using the XTEL-CONF tool.

» Areato be compacted : The size of the dedicated AXE zone is sufficient, provided
that it is compacted. Optimizing the dedicated zone in this way removes the "holes"
created during transfer operations or when applications are deleted. Compacting is
performed by the [PACK] key accessible from the directory screen (see section 4.2).
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4.2  Directory

An axis control application is defined by :
 an axis (or module) number from 0 to 63,
 an application number from O to 8.

Itis the directory which defines the correspondence between the geographic position of
the modules in the 1/O configuration and the logic numbers.

Created by PL7-AXE, the directory is stored initially in the dedicated AXE zone of the
PLC memory. The first 64 AXM modules in the I/O configuration are allocated an axis
number from 0 to 63 in ascending order.

The allocation of these numbers may be modified by the user.

If PL7-AXE is operating in connected mode (AXM MEMORY or TSX/PMX MEMORY),
the [DIR AXIS] soft key will display the AXIS DIRECTORY screen (or enable this
directory to be created).

= XTEL: Function -axis- line1 factory EX\zproprj ==
LOCAL-AXTS AREA NAWE : LINEL
RIS NO : @
RACK SLOT | HODULE | ARIS ‘HPPLI NB APPLI SIZE

— [words)
I j—— W-l- -F 289
]

IR

RESERVED ([words) : 32767
FREE [words) : 32329

TS¥ FILE : ARIS.BIN

ARIS DIRECTORY
ALL DIR ARIS  NB APPLI N W N W15

TSX/IPMX-AXM space

RESERVED The number of reserved words is fixed by XTEL-CONF. This number
cannot be modified by PL7-AXE.

FREE The number of free words represents the memory area not used.

TSX FILE AXIS.BIN is the name under which the dedicated AXE zone is stored
on disk using the [STORE] command.
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Soft keys
[ALL DIR]

[AXIS]

[PACK]

[.f.]

provides a detailed view of the AXIS directory, specifying for each
logic number :

« its geographic location : rack, module,

« its type (TSX AXM 162, TSX AXM 172, TSX AXM 182, etc),
» the number of the associated AXM,

« the size assigned to each application.

[TOP] displays the start of the directory,
[BOT] displays the end of the directory,
[PREVPAGE] displays the previous page,
[INEXTPAGE] displays the next page.

This is the view of the directory which will be provided in the
documentation.

is used to modify the default assignment of the axis numbers. A
number can only be assigned to one slot.

compresses the dedicated AXE zone. Itis also used to recover empty
spaces which have been created, for example, when applications
have been deleted.

only displayed if the configuration is made up of more than 16
TSX AXM modules. It enables movement from one group to another.
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[UPDATE] Modification of a slot, or the addition or removal of an AXM module
affecting an 1/0 configuration using XTEL-CONF, is indicated in the
AXIS directory by an asterisk which precedes each module concerned.
Displayed only in this case, the [UPDATE] key causes the directory
to be updated following each new I/O configuration defined by
XTEL-CONF.

= XTEL: Function -axis- linel factory EX\xproprj ==
LOCAL-ARTS AREA NAHE :

AXIS O :

RACK SLOT | HODULE ‘ ARIS ‘nppu NB APPLI SIZE
. , w—_— 5 [{words)

L .1 S 8 289

RESERVED ({words) : 32767
FREE words) : 32361

TSE FILE : ARIS.BIN

AKIS DIRECTORY
OLL DIN __ DIFF___ AXIS NG APPLI MUTMG GAISNOLG I LIS
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[DIFF]

displays the differences between the configuration of the AXM
modules stored in the AXIS directory and the current I/O configuration

of the AXM modules in X-TEL.

In connected mode, the current I/O configuration of the AXM modules
corresponds to the 1/O configuration stored in the PLC.

In local mode, the current 1/O configuration of the AXM modules
corresponds to the 1/O configuration defined under XTEL-CONF.
This key is not displayed unless a difference is detected (addition,

removal or modification of a module).

XTEL: Function -axis- line1 factory EX\xproprj

RACK SLOT | DIR. HODULES HTEL-CONF
. ] 5 AR 172
- ] 6 ARH 172 AR 172
DIFFERENCE
I B B B

Meaning of the characters in the margin :

= no change
+ module added

- module removed
# different type of module

If a configuration is made up of more than 16 modules, the following soft keys are

displayed :
[TOP]

[BOT]
[PREVPAGE]
[NEXTPAGE]

[XTEL-CONF]

accesses the first module on the first page of the directory,
accesses the first module on the last page of the directory,
accesses the first module on the previous page of the directory,

accesses the first module on the next page of the directory.

displayed if there is a discrepancy between the directory and the I/O
configuration defined under XTEL-CONF. This key enables

XTEL-CONF to be launched directly from PL7-AXE.
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5.1  Mode Description

Purpose of the mode

The Configuration Mode lets the user enter the table of parameters for the
application. The function of each parameter is described in Divider B, Sub-
section 2.2, of this manual.

Accessing the mode

From the Mode Selection Display:
. Select the working memory (refer to Sub-section 3),

. (—) Allows access to the operating modes,

. Enter the axis and application numbers (or file name if disk storage is
selected).

. Select the Configuration Mode.

Configuration mode screens

Each of the four screens in the mode comprises four columns.

XTEL: Function -axis- tab3axe malo D:xpropr
AN units Len5.||.1 ..m Uelucity = mm,"mﬁ Acceleration = nmfs?

Fxx Parameters lalues Limits

[@|AF31| RESOL Sensor resolution 3.8 um 1.8 : 10600.8
AF32| UMAR Max velocity 4850 nn/mn 11 : 12964

User units :

AF33 - UPUL Length nm [ um,mm,cm,dm,n }
AF3h - UPUY Uelocity nm;/ mn [ nn/nn,cn/mn, dnfmn, m/mn
AF35 - UPUA Acceleration nm{ 52 nn{s2,cmfs2,dnfs2,mfs2
AE36 | RMAR Max soft limit +1000, 000 nm| -30008.0008 : -30000,000
AF37| HWIH Min soft limit -1804, 800 nn| -30008.000 : +30000, 000
CF38| ACCE Acceleration ] nm/s2 1 : 4500
CF39| DECE Deceleration Lan nnfs2? 1 : 4508
BFLB| TYPEPD Type of ref. point 2 [ 1,2,31]

§ LIHE ARK182 DISPLAY COHF

AP, HA P i ODTHY PREUPAGE HERTPAGE JLLAR;
“Fxx" Column , indicates for each parameter:
. The Write access mode:
A = Configuration mode only,
B = Configuration mode and through the TSX XBT terminal,
C = Configuration mode and through the TSX XBT terminal and through
AXM program instructions.
. The TSX XBT terminal function number used to access the parameters.

“Parameters” Column , gives the designation of each parameter.

“Values” Column , parameter value display field. This column is filled in by
the user.

“Limits” Column
rameter.

, lists the maximum and minimum values for each pa-

Note: The first line indicates the physical units used by the module. They are a
function of the displayed maximum speed VMAX.
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5 Configuration Mode 5

5.1 Mode Description

Purpose of the mode

The Configuration Mode lets the user enter the table of parameters for the
application. The function of each parameter is described in Divider B, Sub-
section 2.2, of this manual.

Accessing the mode

From the Mode Selection Display:
. Select the working memory (refer to Sub-section 3),

o ( ) Allows access to the operating modes,

. Enter the axis and application numbers (or file name if disk storage is
selected).

. Select the Configuration Mode.

Configuration mode screens
Each of the four screens in the mode comprises four columns.

XTEL: Function -axis- tab3axe malo DAxprop
1L uniiS Lenﬁiﬁ .=.Gm Uelucity = mmfmﬁ Aicceleration = nm/s?

Fxx Parameters Ualues Limits

d|AF31| RESOL Sensor resolution 3.a um 1.8 : 10@a@,0
AF32| UMAX Max velocity Lasa nn/nn 11 : 12960

User units :

AF33 - UPUL Length nn [ um,mm,cm,dm, m }
AF3h - UPUU Uelocity nninn mn/nn,cn/mn, dn/nn, nfnn
AF35 - UPUA Acceleration mmfs? mnfs?2,cmfs?,dnfs? ., mfs?
AF36| AHAX Max soft limit +1000. 0080 mn| -30008.000 : +30000.000
AF37| SHIH Min soft limit -1000, 000 mn| -30008,000 : +300080,000
CF38| ACCE Acceleration Lon nn/s? 1 : 4Had
CF39| DECE Deceleration LA nnjs2 1 : 4580
BFuB| TYPEPD Type of ref. point P [ 1,2.3 1

5 LINE AXM182 DISPLAY COHF

AP, HH P 11 IDTHY PREUPAGE HERTPAGE JELIZ0EN

“.Fxx” Column, indicates for each parameter:
. The Write access mode:
A = Configuration mode only,
B = Configuration mode and through the TSX XBT terminal,
C = Configuration mode and through the TSX XBT terminal and through
AXM program instructions.
. The TSX XBT terminal function number used to access the parameters.

“Parameters” Column, gives the designation of each parameter.

“Values” Column, parameter value display field. This column is filled in by
the user.

“Limits” Column, lists the maximum and minimum values for each pa-
rameter.

Note: The first line indicates the physical units used by the module. They are a
function of the displayed maximum speed VMAX.
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Configuration Mode 5

Mode Description

Data entry and display procedure

» When creating a configuration, this mode lets the user directly enter the first
two parameters. They must be entered before the user can access other

parameters.

» Once the first two parameters are entered, the mode changes to Display
(DISP-CONF screen). All other parameters take a default value.

Note: Itis possible to validate the configuration at this point, but the default
parameters may not be appropriate for the application.

* To modify the other parameters:

* Press Cursor Up and Cursor Down to selectthe various parameters on the

same page,

« [AP. NAME]

« NEXTPAGE]
« [PREVPAGE]
« [TOP]
- [BOT]

« [MODIFY]

* <ENTER>

To select the application name (16 alphanumeric
characters max.),

To access the next page,

To access the previous page,

For direct access to the first page,
For direct access to the last page,

To modify the parameter selected by the cursorinthe
data entry line,

Validates each parameter once it has been modified.

Once all of the parameters are entered:

* <ENTER>

* <QUIT>+[YES]

Validates the configuration data entered and returns
the user to the Mode Selection Screen.

Cancels the modifications made and returns the user

or
<CLEAR>+[YES] to the Mode Selection Screen.
Note: PL7-AXE checks the coherence of the values entered. Any values

that are out of bounds will be rejected by the terminal.
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Configuration Mode 5

Mode Description

Modifying a configuration

There are two possible cases:

« The AXMprogram has not been entered: The principle of the modification
is the same as that described on the previous page. Only the modification
of both the resolution and maximum velocity parameters can cause a loss
of all other parameters:

* Ifthe resolutionis reduced and the velocity VMAX is no longer within the
new limit values,

* If the maximum velocity VMAX is reduced and this reduction sets new
limits for other parameters.

« The AXM program has been entered: The new parameters may be
incompatible with the immediate values declared in the program or with the
WNi internal positions.

In this case, when validation of the new configuration is requested, the
terminal prompts the user to:

* Individually modify invalid operands in AXM program instructions,

* Individually modify the WNi internal positions.

If the user does not want to modify the program and the internal set points and
accept the modification of the configuration, or if the program and internal set
points are to be completely cleared:

<QUIT> lets the user access the following dynamic soft keys:
. [DEL PROG] Clears the entire AXM program,

. [DEL WNIs] Resetsall WNiinternal positions to the value of the lower soft
stop XMIN.

. [RECONF] Lets the user return to the Configuration Mode Screen.

The configuration can only be validated if the AXM program configuration
parameters and the internal positions are not mutually exclusive.

Note: Modification of some parameters (resolution, etc.) will reset the
Machine Characteristic Factor (KR) and can therefore require that
this factor be readjusted. This can be done either with PL7-AXE (refer
to Sub-section 7.4) or with a TSX XBT 182 terminal (Function F61).
Ifthe Machine Characteristic Factoris changed, the useris warned by
the message "WRITE OK, ATTENTION KR MODIFIED" when the
complete configuration is validated.
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6 Programming Mode 6

6.1 Mode Description

Purpose

The Programming Mode lets the user enter and modify AXM programs.
Instructions and operands are not described in this Section (refer to Divider B,
Section 5).

It is not available for the TSX AXM 162.

[HELP] lists all of the instructions and operands available.

Access to the Mode

Screens

From the Mode Selection Display,
. Select the working memory (refer to Section 3),

. (—) lets the user access the operating modes,

. Enter the axis and application numbers (or file name if disk storage is
selected),

. Select the Programming Mode.

Note: The application parameter table mustalways be entered firstin Configuration
Mode.

The screen displayed lets the user enter program steps. A full screen editor
is provided:

. Three working modes are available:
. INSERT-PROG : For creating the program or inserting a program step,

. MODIF-PROG : For modifying program steps that have already been
entered,

. DISP-PROG : For reading the program.

XTEL: Function -axis- tab3axe malo D:ixproprj
= - UTe- MR E

20 LDC CHA  UAL= &
1 SAP+ F= 1008 nnfmn A= 0,000 nn
2 UAIT  EUENT= UC
3 GP9 F= 1080 nnfmn #= -50,000 nn
i M SYH= UC 0uT= 0ee IT=¥
5 UWAIT  EUENT= UC
6 GP9 F= 1080 nnfmn #=-10.000 nn
T SYH= UC ouT= pee IT=¥
8 UAIT  EUENT= UC

5 E[HEDEE tHo ARM182 DISPLAY PROG

. Op RO UDTHY SAUE _ RESTORE PREUPAGE HERTPAGE LN
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6  Programming Mode 6

Mode Description

Entry Procedure
When a program is created, the mode directly prompts the user to enter
program steps (from the INSERT-PROG screen), in rising order of step
number.
. Enter the instruction code,

. [NEXT F] Displays the format, the operand units and prompts the user to
enter the first operand,

. [NEXT F] Enables access to the next operand, and so on until the last
operand has been entered (for instructions with multiple
operands),

. <Enter> Validates the program step entered and prompts the user to
enter the next program step.

. [PREV F] Lets the user access the previous operand or instruction code,
if the cursor is located on the first operand.

Program steps are automatically numbered as they are entered.

[CLEAR] Quits the INSERT-PROG working mode and selects the pro-
gram display mode DISP-PROG.

<Enter> Validates the program entered and returns the user to the Mode
Selection Screen.

Display Procedure

Since the number of steps in an AXM program may exceed the capacity of
the display screen (10 pages max.), the following keys are available:

) Access to the next step,

©) Access to the previous step,

[STEP] Direct access to a program step by entering its number,
[TOP] Direct access to the first program step,

[BOT] Direct access to the last program step,

[PREVPAGE] Jump back 10 steps,
[NEXTPAGE] Jump forward 10 steps.
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6 Programming Mode 6

Mode Description

Modification Procedure
Modifying an existing step
. Use the cursor to select the program step to be modified,
. [MODIFY] lets the user modify the selected step.
Deleting a step :
. Use the cursor to select the program step to be deleted,
. <Del> Deletes the selected program step,

The steps are then renumbered automatically (*).

Inserting a Step :

. Usethe cursorto select the program step that should precede the instruction
to be inserted,

. <Ins> Lets the user enter a new program step,
The step numbers are automatically shifted (*).
(*) Attention :  No jump instructions or subroutine calls are updated. It is up to
the userto ensure thatjumps and program loops remain coherent.
Modification Procedure

. Position the cursor on the program step comprising the instruction to be
duplicated,

. [SAVE] will save the program step in buffer memory,

. Position the cursor on the program step that should come after the
instruction to be restored,

. [RESTORE] will restore the saved instruction.

The same instruction can continue to be restored as long as a new instruction
has not been saved.

Help Screen

[HELP] Lets the user access nine screens that describe the various
instructions and arguments available.

The dynamic soft keys displayed enable access to all of the pages :
[TOP] [BOT] [NEXTPAGE] [PREVPAGE]

[CLEAR] Returns the user to the Programming Mode Screen.
[ERROR?] Lets the user determine the reason that the operand selected by
the cursor is not valid (value out of bounds, etc.).
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7  Debug Mode 7

7.1 Mode Selection

Purpose

The Debug Mode lets the user display and modify discrete I/O bits, module
register words, internal positions (WNi) and internal counters (CNi).

Accessing the Mode

From the Mode Selection Screen:

. Select the AXM memory (this is the only working memory that lets the user
access the Debug Mode),

. (—) lets the user access the Operating Modes,

. Enter the axis and application numbers,

. (2) <Enter> selects the Debug Mode,

A third column will then be displayed with the other two.

. (—) lets the user access the selected function,

. (0) <Enter> selects the STATUS / COMMANDS screen,

. (1) <Enter> lets the user access the contents of the WNi table.
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7  Debug Mode 7

7.2 Command Status Screen

Hall RUN HOC! DEF BL- '!tlj Hmﬂﬂ P P §IP
AE R DEF BL+ AB STP
ARM REG ARE PROG DEF STP STOP HMASK 1T P DHAR
AR HS ROG_ROH DEF TU 0P UH DERDUT AB DNAR
E}Eﬁlﬂg END PROG DEF DiAR EUENT UC P SYH
EC  REFUS CD DEF SYN ARM HSEC  PRES C AB SYN
n.TEST PO RUN DEF ARUR Q0T DIS LD UN P TUW
ouT DIS ATIEN DEF CPUF SENS AB TW
13 DEF PUF A1 P CPUF
NRUR SENS DEF OUF R2 2RB CPUF
P|I i $ DEF R3 P ARUR
$ DEF3 AB ARUR
n2 BORHIER ACK BL
R3 ACK QUF
ACK PUF
PAS COURANT =@ MODE F = AUTD CYC MODE F = AUTO CYC UAL COMPRARE =
PRS IT = PAS AU. REPLI = PAS DEPART = UALEUR CHI =
ECART POSITION = un  (HR [ZHIAI.\IHI = mopuL. UIT = 1,001
POS. COURNNTE = un (PDS. ERTERNE = un
UITESSE = nnfnn H@= 170 CH1= 178 CH2= 178 CH3= 178
R LINE 23
SRP+ F= 1000 nn/nn A= 0

um
iR READBD Ip h STOP_ARN KR WHI /CHI HELF

This screen displays the information and the commands that are available to
the discrete I/O and register interfaces as mnemonics.

The left side of the screen shows information supplied by the module on the
discrete 1/0O (Ixy,i) and register (IWxy,i) interfaces.

The right side of the screen shows the commands destined for the modules
that are sent via the discrete I/O (Oxy,i) and register (OWXxy,i) interfaces.
The parameters displayed across the bottom of the screen are from the IW
or OW register words (except for the velocity (speed) that is acquired via
Message Mode).

The boolean information available is displayed in the upper part of the screen
as shown on the next page:
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7  Debug Mode 7

Command Status Screen

Left column: Information/commands relative to module status,
Center column: Information/commands relative to axis status,
Right column: Information/commands relative to error handling,

Bits at 1 are displayed in reverse video.

The [HELP] key calls-up a screen describing the function of the information/
command selected by the cursor.

Note:  Any modification of a control bit or of a numerical value results in the
sending of a request addressed to the module via the message interface.
Updating the bit of the appropriate register in the discrete output (Oxy,i) or
register (Oxy,j) interface only confirms the modification requested by the

request.
TSX AXM
] ) Module
Ixy,i  Oxy,i
T %t---------- o>
C —F
. E //Iny,i
Confirm ¥
D -7 s OW e e
AR vos—
Interface :>
(requests)

This mechanism explains why commands sentin Debug Mode are performed
even if the PLC is stopped (on condition that the TSX AXM module safety
interlock is not selected) while the same commands sent from the PL7-3 data
screen do not take effect.

(When the PLC is stopped, it routes messages but does not refresh the
discrete 1/0 and register interfaces).
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714

Debug Mode

Command Status Screen

Dynamic soft keys

[READ BDEF]
[START F]
[SET/RES]

[STOP F]
[STOP AXM]
[KR]
[WNi/CNi]

[HELP]

Acknowledges a terminal block error,
Activates the selected mode,

Lets the user modify the state of an output bit. To do this
position the cursor on the bit using the cursor keys and
select the dynamic soft key,

Deactives the currently selected mode,
Stops the TSX AXM module,
Lets the user set the machine characteristic factor,

Lets the user access the table of internal values (WNi) and
counter values (CNi).

Defines the function of the element selected by the cursor.



7  Debug Mode 7

7.3 Access to WNi Internal Positions

The internal positions are accessed from the previous screen by selecting the
[WNI/CNi] dynamic soft key or from the primary window of the Debug Mode.

XTE
TRUGHT POSITIONS  (mm)

i i, Bl 1 -10040, 000 3 -1000, 000

il -1000, an@ 35 -1800, 000
2 +100, 800 9 -1000, 000 36 -1000, 000
3 +200, 000 -1000, 000 37 -1000, 000
1 +300, 000 1 -1000, 000 38 -1000, 000
5 +400, n0Q 2 -1000, 000 39 -1000, 000
6 +500, 000 3 -1000. 00 1] -1000, 000
I +600, 000 i -1000. 000 i1 -1000, 000
N8 +100.000 ] -1004, an@ 42 -1800, 800
9 +B00, 000 [ -1000, 000 43 -1000, 000
18 +900_000 1 -1000. 008 il -1000, 000
11 -1008, 000 8 -1000. 008 .5 -1000, 000
12 -1080, 088 29 -1080. 808 6 -1080, 080
13 -1000, 000 H30 -1000, 000 47 -1000, 000
14 -1000, 008 H3l -1000. 000 .0 -1000, 000
15 -1000, 000 H32 -1004. ana 49 -1800, 000
16 -1000,008 N33 -1000, 008 H] -1000, 000

§ LINE 47 POSITION UARIABLES

Ip RO UDTHY STOP AN PREVPAGE HERTPAGE [N

[NEXTPAGE] Calls-up the next table,
[PREVPAGE] Returns the user to the previous page,

[MODIFY] Lets the user modify the values of the internal position
displayed in reverse video. Use the cursor keys to select the
required WNi position,

[STOP AXM]  Stops the TSX AXM module,
[TOP] Returns the user to the first screen (WNO to WN50),

[BOT] Lets the user access the last screen (counter CNi).

Access to CNi internal counters
From the screen shown above:
[NEXTPAGE] Lets the user access the values of the four internal counters
or [BOT] CNi,

[MODIFY] Lets the user modify the value of the internal counter
displayed in reverse video. Use the cursor keys to select the
required counter CNi,

[STOP AXM]  Stops the TSX AXM module,

[PREVPAGE] Returns the user to the screens displaying the internal
positions WNi.
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7  Debug Mode 7

7.4  Setting the Machine Factor KR

Purpose

Access

7/6

The machine characteristic factor (KR) is the correction factor used by the
module to scale, or adjust, travel measurements from the encoder pulses
received.

This factor is calculated by PL7-AXE from configuration parameters. There
is however a procedure which allows the user to adjust the value of this factor
in order to compensate for any errors due to imprecise configuration
parameters or mechanical tolerances.

This adjustment can also be performed from TSX XBT 182 terminals.

The correction factor must be adjusted if the deviation between the measured
travel and the displayed travel is excessive (checks should be performed over
the greatest possible travel).

Modification of some configuration parameters can reset the correction factor
and require that it be checked and adjusted again.

In this case the user is warned by the message "WRITE OK, ATTENTION KR
MODIFIED".

The function is accessed from the Status/Command screen by pressing [KR].

XTEL: Function -axis- tab3axe malo D:\xproprj
KR MACHINE CORRECTION FACTOR SELF-ADJUSTHMENT
2| MEASURED TRAUVEL +§00,510 nm
DEVIATION (DISPLAYED TRAUEL - MEASURED TRAUVEL)| -0,510 nm
5 LINE
oI —




7  Debug Mode 7

Setting the Machine Factor KR

Procedure
From the Status/Command screen:

. Perform a manual reference set-up:
* Select the mode : MODE F = MAN RFP

* Origin=0 :POS.EXT=0
* Ref. set direction  : [SET/RES] DIR
« Start ref. set . [SET/RES] START

Select Assisted Manual Mode:
* Select the mode : MOD F = MAN SET

Select the value corresponding to the longest possible travel as the target
point:
« EXTERNAL POS. = MAX. LEN.

Start travel: [SET/RES] START

Use a precise external measurement to determine the position reached by
the moving part.

C
2

Enter the value obtained in the “measured travel” field:

Calculate the deviation (displayed travel - measured travel) and enter this
value in the “deviation” field,

. Enter the deviation and press <ENTER>,
<ENTER> Starts the self-adjustment sequence.
. Wait for the system to return to the Status/Commands screen.

. Set the reference point again,
. Perform travel to position 1 and check that the deviation error is now
negligible or non-existent. Otherwise repeat the procedure.

Notes: If the message “INCOMPATIBLE PARAMETERS” is displayed, this
means that there is a resolution value error in the configuration param-
eters entered. Do not attempt to improve the correction factor precision,
check the resolution value instead.

The adjusted value of KR is only stored in the module memory.

It is up to the user to perform the MEM AXM — MEM TSX or
MEM AXM — DISK transfers necessary to ensure that up to date back-
ups are available.

"
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8 Transfer Mode 8

8.1  Mode Description

Purpose

Access

This mode lets the user transfer an application (configuration, program and
internal variables WNi and CNi), from the source memory to the target
memory.

The table below shows all possible transfers:

SourceTargm AXM MEM TSX MEM AXM FILE TSX FILE
AXM MEM no yes yes no

TSX MEM yes no yes no

AXM FILE yes yes no yes

TSX FILE no no yes no

From the Mode Selection Screen,

. Select the source memory where the application to be transferred is stored
(Working Memory),

. (—) Access to the operating modes,

. Selectsthe Transfer Mode. A third column is desplayed next to the other two
columns,

. (—) Accesstothe target memory. Use the cursor keys or the appropriate
number keys to select this memory from the list displayed.

. Define which application should be transferred:
Enter the axis or application number or the file name.
. Press <Enter> to access the appropriate selection screen.
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8 Transfer Mode 8

Mode Description

= XTEL: Function -axis- tab3axe malo D:\xproprj ‘ & wﬁ
D: EEPHUPHJ‘; ACONTABSAREAARTSAHODYY

|I’L?I ARS Uh.5  INSTALLATION OF ARM 182-172-162 Copyright & 199—91|

Screen

SAUE : MANUAL FILE : TAB3AXE.BIN
LOCAL MEMORY OPERATIHG MODES DESTINATION
8 - ARN MEMORY @ - CONFIGURATION |[MEML: URY
1 - TSH MEMORY 1 - PROGRAN 1 - TSH MEMORY
2 — fnll FILE | (AU 2 - TSK FILE
3 - T84 FILE 3 - DOCUMENTATION

DESTINATION CHOICE
DURLHIES READ WE STORE _ RETRIEVE MUSUEIN

This screen displays two boxes:

. One box lists the selected source and target memories. The selected target
memory can be changed at any time by pressing the cursor up or cursor
down keys,

. One box that identifies the application selected for transfer and its axis and
application assignment.

[COMPARE] Compares the source and target applications.

Transfer procedure

The transfer procedure requires that the user select the target address. Use
the cursor up and cursor down keys to change the selected target memory.

If the target is the PLC or AXM module memory
. [AXIS] Lets the user enter the axis number,
. [APPLI] Lets the user enter the application number,

. [AXIS/APP] Lets the user move the cursor to select the Axis Nbr./Application
Nbr. pair,

. <Enter>  Starts the transfer.

If the target is the AXM module memory, PL7-AXE will prompt the user to stop
the module. This is necessary before the transfer can be performed.

If the target is a disk

. [FILE] Lets the user select the file,

. <Enter>  Starts the transfer.
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9 Documentation Mode 9

9.1 Mode Description

Purpose

Access

Screen

This mode lets the user print out (paper copy from a printer) or print to disk
(store as a file) documentation on all or a part of an axis control application
(configuration + program + internal variables). If the documentation file is
printed to disk, it can be reused later in XTEL-DOC.

From the Mode Selection Screen:

. Select the location where the application to print is stored (Working
Memory),

. (—) Lets the user access the operating modes,

. Select the Documentation Mode. A third column is displayed next to the
other two columns.

. (—) Lets the user select which part of the application file should be
printed.

. Define the application to document:
Axis and application number or file name,

. <Enter> Lets the user access the appropriate mode selection screen.

XTEL: Function -axis- tab3axe malo D:xproprj
1. @ .6 AnlS: HPPLL:

DOC SUB-MODE
- CONFIGURATION
1 - PROGRAHM
2 - ARM UARIABLES

CURRENT PRRAMETERS
REUISION : @.8

PRIJFILE DIR /N |
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9 Documentation Mode 9

Mode Description

The screen comprises two boxes. One reminds the user which sub-mode is
selected, the other displays the current parameters.

. [GRAP YIN] Defines the type of printout (graphic or not),

. [PRI-FILE] Defines the output target device: printer or disk,

. [FILE] Defines the output target file (only when printing to disk),
. [DIR Y/N] Prints the directory.

Important

When print to disk is selected, the output file will be located in:

» The AXIS\APPLIdirectory ifthe print directory optionis selected ([DIR Y/N]
C dynamic soft key),

2 » The AXIS\MOD directory if the print directory option is not selected.

In both cases the file name takes a .DOC extension.

To ensure that the documentation file generated can later be used in

XTEL-DOC, always ensure that two conditions are met:

* The file is stored in the AXIS\APPLI directory,

* The file is generated with the graphic print out option selected (selected
with [GRAP Y/N]).

Print procedure (including print to disk)

In connected mode (TSX MEM or AXM MEM selected) the [AXIS] and

[APPLI] keys let the user select the application to document with the following

options:

» To document all applications for a given axis, enter the wildcard "*" in place
of the application number,

» To document applications for all axes, enter the wildcard "*" in place of both
the axis number and the application number.

<Enter> Starts the print-out or the transfer to disk.

From this screen, the cursor up and cursor down keys can be used to let the
user select another part of the application documentation file to print-out.

In addition, the sub-mode screen lets the user access the following dynamic
soft keys:
. [PSKIP]  Skips one page,
. [P.NBR] Enter the start of print-out page number (absolute page num-
bering),
. [REV] Enter the revision number of the application.
Documentation file description

The complete application documentation file comprises:

. The configuration (2 pages),

. The AXM program (20 program steps per page),

. The variables (WNi and CNi),

. The extended directory, if this option is requested (the number of pages is
variable).
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9 Documentation Mode 9

Mode Description
Example of a printed listing page (Configuration)

AXM units Length =um  Velocity = mm/mn Acceleration = mm/s2

Fxx | Parameters Values Limits
AF31 [RESOL Sensor resolution 3,0 um 1,0 1000,0
AF32 [VMAX Max velocity 4050 mm/mn 11 12960
User units

AF33| - UPUL Length mm [ um,mm,cm,dm,m ]
AF34| - UPUV Velocity mm/mr] [ mm/mn,cm/mn,dm/mn,m/mn ]
AF35| - UPUA Acceleration mm/s2 [ mm/s2,cm/s2,dm/s2,m/s2 ]
AF36 [ XMAX Max soft limit +1000,000 mm -30000,000 +30000,000
AF37 | XMIN Min soft limit -1000,000 mm -30000,000 +30000,000
CF38 |ACCE Acceleration 400 mm/s2 1 4500

CF39 | DECE Deceleration 400 mm/s2 1 4500

BF40 | TYPEPO Type of ref. point 2 [1,2,3]

AXM units Length =um  Velocity = mm/mn Acceleration = mm/s2

Fxx | Parameters Values Limits
BF41 |VMAN Manual velocity 1000 [mm/mn 1 4050
CF42 | VSTOP Stop velocity 200 mm/mn 1 4050
CF43 | TSTOP Stop time-out 10 10 ms 1 65535
CF44|TW Target Window 1,001 mm 0,001 6000,000
CF45 || DMAX Max deviation 10,000 | mm 0,001 30000,000
BF46 |UMAX Max voltage 2,25 A 1,00 9,00
BF47 |KPOS Position gain 16,00 1/s 1,00 32,00
BF48 |LIMV Velocity limitation 10 %Vmax 5 20
BF49 |KV Velocity correction 80 % 0 100
lication objeet rev. —date ——page —
AXIS1 APPLIO CONF 0.0 03-18-91 3-1
Identi- Heading Revision Heading/  Page Nbr.
fication level Page
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Documentation Mode

Mode Description

Example of a printed listing page (Configuration)

AXM 182

AXM units  Length = um

Velocity = mm/mn

Acceleration = mm/s2

Fxx | Parameters Values Limits
BF50 | MDMAX Mask treatment DMAX Y [YN]

CF51| NDMAX Default step nb DMAX0 0 32

BF52| MSTOP Mask treatment VSTOPY [YN]

CF53| NSTOP Default step nb VSTOP 0 32

BF54| MTW Mask treatment TW Y [YN]

CF55| NTW Default step nb TW 0 0 32

AXM units  Length = um Velocity = mm/mn  Acceleration = mm/s2
Fxx | Parameters Values Limits
CF56| TSYN Synchro time-out 3000 10 ms 1 65535
BF57 | MSYN Mask treatment syn Y [YN]
CF58| NSYN Default step nb syn O 0 32
BF59 | MCPUF Mask treatment CPUF Y [YN]
CF60| NCPUF Default step nb CPUFO 0 32
NBWN Nb of WN saved D0 0 100
application —— application name — object —rev  —date -page
AXIS 1 APPLI 0 CONF 0.0 03-18-91 3-5
—AXM 182
SUMMARY part page—
TITLE PAGE 1
AXIS 1 2
%pplication rev ——date —page
LISTING SUMMARY 00 03-18-91 4-1 T
—TFELEMECANIQUE
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Mode Description

TSX Memory Title Page 0.0 16/10/90 1-1 Telemecanique
0 LDC CNO VAL=4

1 SRP+ F=1000 mm/mn X= 0,000 mm

2 WAIT EVENT=UC

3 GP9 F=1000 mm/mn X=-50,000 mm
4 M SYN=UC OUT=000 IT=Y

5 WAIT EVENT=UC

6 GP9 F=1000 mm/mn X=-10,000 mm
7 DEC CNO

8 JNZ N=10 CNO

9 JMP N=14

10 INC CNO

11 M SYN=UC OUT=000 IT=Y

12 WAIT EVENT=UC
13 DEC CNO
14 JNZ N=3 CNO
15 END

EOP

application  application name  objeet— rev —date —page — —
| Axis1 APPLIO  PROG 00 03-18-91 2-1 |
—AXM 182

SUMMARY part page —
F_E PAGE 1
2

AXIS 1

application fev
LISTING SUMMARY 0.0 03-18-91 3-1

date page *|
——FELEMECANIQUE
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A  Appendix A

Al  Application Size and Layout

The information shown below is provided as a guide only.
It is not absolutely necessary to know this information when setting up axis
control applications.

An application comprises three parts :
» The configuration with a preset size of 106 bytes (53 words).
» The module internal program whose size depends on the number of steps

(each step requires 7 bytes, or 3.5 words).

» The table of internal variables:

. When stored in the module memory this table systematically comprises
100 variables numbered WNO to WN99 (400 bytes) and the four counters
CNO to CN3 (4 bytes).

. When stored in the PLC memory or on disk, this table only comprises the
exact number of WNs stored (this parameter is declared in the configu-
ration) and four counters numbered CNO to CN3. Its size is therefore (in
words) 2+Nbr. WNs+2 (the WNi variables are double length ones).

PLC Memory
N CONFIG.
- 53 words + 2
checksum words
AXM Program
Dedi-
cated b
axis APPLI i - AXIS j T
fied |b0— o1 L--TT -7
(7 x Nbr. steps) / 2
+ 2 checksum words
.

| WNi/cNi !
2 x Nbr. WN +2 |
+ 2 checksum wordsl!

/L _______ |

The maximum size of an application in the PLC memory (with 253 program
steps, 100 stored WN variables) is:

[53+2] + [(254x7)/2+2] + [(100x2)+2+2] = 1150 words
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A2 Index
Subject Pages
A Application name 2/5 5/1
Application number 3/6
Application size A/l
AXis number 3/6
C Clearing a program step 6/3
Configuration 5/1
D Debugging a program 7/1
Delete (see Clear)
Directory 4/2
Documentation (of an application) 9/1
F File management 2/8
File name 3/4
I Inserting a program step 6/3
L Loading PL7-AXE 1/2
M Mode selection 217
Modifying a program 6/3
Modifying an instruction 6/3
Modifying the configuration 5/3
Modifying the directory 4/2
Module Run 3/5
Module Stop 3/5
P PLC Run 3/6
PLC Stop 3/6
Powering-up
Printing an application 9/2
Program access 1/4
Program storage 8/2
Programming 6/1
Programming in Run 3/6
R Reading a program 6/2
Reading a configuration 5/2
S Selecting the language 217
T Transferring an application 8/2
TSX-AXE Field 2/15
Vv Validating a program 6/2
wW Writing a program 6/1
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A3  Adjustment and Initial Set-up of an Axis with PL7-AXE

Caution

A procedure for adjustment and initial set-up of an axis using a TSX XBT 182
operator terminal is described in Divider B, Sub-section 7.4. If such aterminal
IS not available, it is possible to perform all of these operations using
PL7-AXE. Some are performed in Configuration mode, others in Debug
mode.

However, given that the program does not have the same on-line adjustment

possibilities as a TSX XBT 182 terminal, this procedure is more complex to

use. It is important to remember the following points:

» Any change of a parameter value requires a modification of the configuration,

» Any modification of the configuration causes the loss of the axis calibration,

* Any modification of the configuration causes the module to Stop. Itis up to
the user to reset the module to Run, if necessary.

In addition, the user must ensure that each command given in Debug mode
produces the expected result.

Example: Selecting the Manual Mode from the Commands half-screen. Use
the Information half-screen to check that the Manual Mode is selected.

For commands sent by bits, never forget that the module reacts to rising
edges (a change from 0 to 1) and that it is up to the user to reset the bitto O
afterwards.

Modification of certain configuration parameters will reinitialize the machine
factor KR. The user is advised of this when the configuration is validated by
the systemdisplaying the message "WRITE OK, ATTENTION KR MODIFIED".
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Adjustment and Initial Set-up of an Axis with PL7-AXE

Procedure

. Perform the preliminary checks and adjust the speed drive as described in
Divider B, Sub-section 7.4-1.

. With a previously configured TSX AXM module, perform the operations
described in Divider B, Sub-section 7.4-2 and adapt them to the operating
environment provided by the Debug mode.

Identification used for AXMR/S|: bitat 1
binary variables AXMR/S : bitatO

Forced reference set-up

As the INIT function is not available when PL7-AXE is used, the set-up
sequence is modified as shown below:

Initial state: PLC Stopped Command Resulting
Module Stopped State
. Set the module to Run [AXM/RS ||| AXM RUN |
| DEF ARUR |
. Set the Emergency Stop bit to 1 [ STOP URG |
. Acknowledge the Emergency Stop error || AB ARUR || DEF ARUR
| STOP |
[ RO |
. Select interlock disabled LAXM HSEC]| | [ AXM HSEC]|
. Acknowledge the PLC error (otherwise) [[AB CPUF || DEF CPUF
. Select Manual Set-up mode MOD F = MOD F =

MAN RFP MAN RFP
(MODIFY] |[WAIT |

key)
. Measure the approximate position
of the moving part in relation to
the start cam and enter this value into
the external position register
(inuser units) Example: POS.EXT.=
300,000 mm
. Force a reference set-up. | FOR. REF_| [[ AXE REF_|
Cur.Pos. =
300,00mm.
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Adjustment and Initial Set-up of an Axis with PL7-AXE

Checking the direction of moving part travel

Only the Open Loop Mode selection procedure is described here. For the
conclusions which should be drawn from the resulting effects, refer to Divider
B, Sub-section 7.4-2.

Command Resulting
State
. Select open loop mode MOD F = MOD F =
OPEN LOOP| OPEN LOOP
. 100 mV analog counter output VAL CNA  [[WAIT |
=40 (1)
. Activate the mode [ START | | WAIT
or
<START F> | CUR. POS.
evolves
. Once the results are seen,
deactivate the mode [ STOP | | Moving
or part stops
<STOP F>
Make any corrections required

Checking the maximum frequency (optional)

By making the same preparations as described in Divider B, Sub-section 7.4-2,
apply, to the output of the analog counter, a voltage equal to:
UMAX (1 + '—1"2)"8/ ) and check that the frequency of the resulting pulses does
not exceed:

* 40 KHz for a TSX AXM 172 module,

* 80 KHz for a TSX AXM 182 module,
The procedure is identical to the one described above.

(1) LSB = 2.5 mV for TSX AXM 182
10 mV for TSX AXM 172
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Adjustment and Initial Set-up of an Axis with PL7-AXE

Checking the distance travelled / distance displayed

Still using the same Open Loop Mode, follow the instructions in Divider B,
Sub-section 7.4-2.

Setting the module offset
As above.
Setting the machine factor KR.

This must be performed if the deviation between the distance actually
covered and the distance displayed exceeds the level of precision required.

The adjustment procedure that applies when PL7-AXE is used is described
in Sub-section 7.4.

Setting the KPOS and KV gains and other parameters

The principle is the same as that described in Sub-section 7.4-2, Divider B.
Only the procedure required for using Manual Mode is described here.

Command Resulting
State

. Select the Manual Set-up Mode MOD F = MOD F =
MAN SET MAN SET

. Enter the target point in the | WAIT |

external point register Example: POS.EXT. =

60,000 mm

. Activate the mode | START || STOP

(Don't forget to reset the Start bit)

Reminder: The parameter values can only be modified in the configuration

mode.
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A4 Diagnostic Assistance

While the various operations are being performed, certain messages may be
displayed to warn the user that a request made cannot be performed or that
an additional confirmation is required.

Some of these messages are self-explanatory, but others may require some
additional explanation.

The tables on the next page provide a complete list of these messages, the
events that may cause them and the suggested corrective action that should
be taken.

AlT7
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MESSAGE / CIRCUMSTANCES

UNEXPECTED AXIS N.
When accessing the module memory.

PROBABLE CAUSE

. The axis number stored in the module is not the
same as the logical number that corresponds to
the slot used.

This situation is caused by changing modules or
swapping their positions.

CORRECTIVE ACTION

. Transfer one of the applications stored in PLC
memory to the module memory.

UNEXPECTED AXM APPLI. N., READ APPLI?
When accessing the module memory.

The application number stored in the module
memory is different from that entered by the user.

To identify the application number stored in the
module memory, select [UTILS] followed by the
APPLICATION CHARACTERISTICS function,
To change the number, read the application
and press <Enter> to validate. The application
will be rewritten in the module memory with the
newly selected application number.

SPACE FULL

When attempting an AXM — TSXtransfer orwhen
modifying the directory or creating an application
in PLC memory.

There is not enough space available in the dedi-
cated Axis field to accept the modification.

If it is impossible to gain extra space (e.g. by
deleting applications), then the size of the
dedicated field should be changed (.APP file).
Refer to the X-TEL Software Workshop manual
(TXT DM XTEL V4E) Divider D, Section 2.

SPACE TO PACK
When modifying an application or a directory in
PLC memory.

The PLC memory field is big enough to accept
the modification on condition that free space is
recovered (memory packing).

Use the [PACK] dynamic soft key.

APPLICATION NOT IN DIRECTORY

During an AXM — TSX transfer. (This message
is displayed when writing to PLC memory (TSX
MEM) is confirmed when the application was
read from the AXM module memory (AXM MEM)
aftera"UNEXPECTED AXMAPPLI.NBR.,READ
APPLI?" message was displayed and the re-
quested application number exceeds the maxi-
mum number defined in the directory.

The application number is the module does not
correspond to a number listed in the directory
(e.g.: appli 3 when only two applications are
defined in the directory).

Cause: Changing the module or modifying the
directory.

If the situation was caused by changing the
module, transfer one of the applications stored
in the PLC memory to the module.

If the situation was caused by a reduction in the
number of applications listed in the directory,
modify either the number of applications listed
([DIR AXIS] then [NB APP]) or the application
number (AXM — DISK transfer then DISK —
AXM transfer, taking care to specify the new
application number).




MESSAGE / CIRCUMSTANCES

INVALID STOP PROG
After counting down from 12 to O
when modifying a program in a module.

PROBABLE CAUSE

. Application error present.

REMEDIAL ACTION

. Acknowledge the error before making the
modification.

WRITE OK, WARNING KR MODIFIED

when modifying a configuration.

NB: This message is only displayed if the KR
factor has been set since the last modification to
the configuration.

. Modification certain parameters causes

reinitialization ofthe machine characteristic factor.

. Reset this factor:
¢ From the TSX XBT 182 terminal, or
¢ From PL7-AXE in Debug mode.

AXIS INCOMPATIBLE WITH THE I/O CONFIG
when attempting to access the AXM memory.

. The module that is present is not the same type
as the one declared in the I/O configuration.
E.g.: TSX AXM 172 in place of a TSX AXM 182
module.

. Correct the PL7-3 1/O configuration.

AXIS INCOMPATIBLE WITH THE DIRECTORY
in debug mode.

Possible cause: PL7-3 application transfer (Termi-
nal — PLC in progress).

Wait for the end of the transfer and repeat the
request.

MESSAGE REFUSED 3 on attempting to access
a station via the Mapway network.

Nonexistent network number
or nonexistent station number
or module faulty.

Redefine the STATION/NETWORK pair.

MESSAGE REFUSED 10 on any attempt to
access the module.

. Message reset bit.
(OWxy,0,2) isat 1

. Set this bit to 0.

DIRECTORY MODIFIED BY ANOTHER PRO-
CESS

Probable cause: PLC memory loaded from
XTEL-MEM.

TARGET DESTINATION
INCOMPATIBILITY ERROR

. Attempt to transfer an AXM file to a different type
of module
(e.g. 172 FILE to AXM 182)

. Select afile with an extension corresponding to
the type of module

6/V




A  Appendix A
A5 PL7-AXE User Access Rights
Selected Mode User Levels
Operate Adjust Program
min. MAX. | min. MAX. | min. MAX.
CONFIGURATION
Display no yes yes yes yes yes
Modification no no yes yes yes yes
PROGRAMMING
Display no yes yes yes yes yes
Modification no no no no yes yes
DEBUG
Status / Commands
Display yes yes yes yes yes yes
Modification no vyes(*) | yes yes yes yes
Errors
Display yes yes yes yes yes yes
Acknowledge no yes yes yes yes yes
Set Wi
Display no yes yes yes yes yes
Modification no no yes yes yes yes
Set KR no no yes yes yes yes
TRANSFER
TSX module no no yes yes yes yes
Hard disk no no no no yes yes
DOCUMENTATION no no yes yes yes yes
DIRECTORY
Display no yes yes yes yes yes
Modification no no no no yes yes
UTILITIES
Module
Appli. charac. no no yes  yes yes  yes
Mod. RUN/STOP | no no yes yes yes yes
Del. appli. pgm. no no no no yes yes
TSX
Appli. list no no yes yes yes  yes
TSX RUN/STOP no no no yes yes yes
Del. appli. pgm. no no no no yes yes
HARD DISK
Directory no no no no yes yes
Appli. list no no no no yes yes
(*) partial
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A6 Use of PL7-AXE in V3 configuration

1. General

Version V4.5 of PL7-AXE (reference no. TXT LF PL7 AXS V42E) is compat-
ible with V3 configurations.

PL7-AXE
/— proc V3 (* *) /77— TSX AXM 172 FTX 507

¢

[ o] o
o

[0 —
&
..

[T s

[T s

[—]]

[—]]
]_D'EI‘I]'D'DE'D_J
| 5660600

\ Ja e i e e Pl e T

(* *) TSX 47-30, TSX 67-20, TSX 87-30

Most of the information in section C2 also applies to PL7-AXE when itis used
to generate applications which will be run on a V3 PLC.

There are however some differences which are partly due to the limitations
of these PLCs:

- no dedicated zones

and partly due to the required compatibility when running TSX TS6 AXB 72
software ona TSX T607 terminal which is also capable of generating thistype
of application. The following restrictions apply :

- The number of axis control modules is limited to 16
- The software can only be run on a TSX AXM 172 module

- Applications must be stored in the Wi or CWi zone in PLC memory.

These differences result in a number of limitations when using the software :

- The user mustwork in connected mode (TSX MEMORY) when creating the
directory.

- The user must handle application storage addresses in TSX memory.

These restrictions do have an impact on the different sub-sections of section
C2. The table on the next page summarises the sub-sections which apply
without restriction to V3 configurations in contrast with those that require
some modification.

The section which follows provides further information about using PL7-AXE
with this type of configuration.
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Use of PL7-AXE in V3 configuration
List of sub-sections which apply to V3 configurations
1 Using the program 1.1 Installation YES
1.2 Accessing PL7-AXE YES
2 General principles 2.1 User environment YES
2.2 X-TEL environment NO
2.3 PLC memory dedicated AXIS field NO
2.4 Reservation mechanism NO
2.5 Recommended work practice NO
3 Memory types 3.1 Selecting the memory YES (1)
3.2 Module memory : AXM MEMORY YES
3.3 PLC memory : TSX MEMORY YES
3.4 Disk memory : AXM FILE YES (2)
3.5 Disk memory : TSX FILE NO
4 Dedicated AXIS field 4.1 Access NO
4.2 Contents NO
4.3 Purpose of dynamic soft keys NO
4.4 PLC <« Disk transfers NO
5 Configuration mode 5.1 Mode description YES
6 Programming mode 6.1 Mode description YES
7 Debug mode 7.1 Mode selection YES
7.2 Command status screen YES
7.3 Access to internal positions YES
7.4 Setting the machine factor KR YES
8 Transfer mode 8.1 Mode description YES (1)
9 Documentation mode 9.1 Mode description YES
A Appendix Al Application size and layout YES
A2 Index YES
A3 Adjustment and initial set-up YES
A4 Diagnostic assistance YES
A5 User access rights YES

(1) Restriction : TSX FILE memory not available

(2) Restriction : the TSX AXM 172 is the only module to which this applies
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Use of PL7-AXE in V3 configuration

2. X-TEL environment

Because a V3 PLC does not have any dedicated zones, the structure of
applications is simplified considerably. The diagram on the next page should
be compared with that on pages 2-12 and 2-13.

Differences between a V3 and a V4 station

At PLC level : no dedicated zones

- All memory is delegated to PL7-3

- The axis directory is located in the CW zone
- Applications are stored in the W or CW zone

At file tree structure level

- No APP directory

- No "dedicated" directory apart from PL7-3 and PL7-AXE

- No .BIN files in the AXIS\APPLI sub-directory, only .DOC files
- Only .172 files in the AXIS\MOD sub-directory.
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The link between the PLC memory layout and the files Processor TSX AXM 172 Module
generated by the PL7-AXE software. / / 2 [
SSgStpStyss
File name o[ : i APPLI 1 - AXE 0
STATION 1 [ ?:D ¢ 4 he ]
A INE =— APPLI1- AXE 1
=
ﬂ himE 5 [TAPPLI 1- AXE 2
2l E' |
=] q Q
PL7-3 AxisNbr 0 1 2
APPLI SEQULBIN APPLI0-AXE O |
SEQU2.BIN APPLI 1 - AXE 0
MOD XXXX.LIT APPLI 2 - AXE 0
PL7-3 APPLI 0 - AXE 1
DATA
APPLI 1 - AXE 1
AXIS Files
APPLI 2 - AXE 1 172
APPLI 0 - AXE 2
PL7-3
APPLI PALET V1 .DOC PROG File APPLI 1 - AXE 2
.BIN PL7-3
APPLI 2 - AXE 2
MOD AXE X AP0.172
AXE X AP1.172 PL7-3
AXE Y AP0.172
AXE Y AP1.172
AXE Y AP2.172
AXE Z AP0.172
AXE Z AP1.172
AXE Z AP2.172
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Use of PL7-AXE in V3 configuration

3. "Dedicated AXIS field"

With a V3 PLC the memory is not organized in dedicated zones as it is with
a V4 PLC ; the available memory field is all assigned to PL7-3.

V4 PLC V3 PLC
PL7-3 DATA
____________ PL7-3 DATA
PL7-3 PROG
+
CONST |
COM PROG
+
AXE CONST
BRIDGE

PL7-AXE therefore has to use the memory field (in the W or CW zone). It is
up to the user to reserve in these two zones the necessary area for handling
the axis control modules (directory and application storage).

Witha V3 PLC, the directory is stored in the CW zone atthe address indicated
in CWO0.

Example : CWO = 100 : directory stored in CW100
(Itis advisable to put the directory in CW1 so that the start of the
CW zone is set aside for this purpose).

The axis control applications which are intended to be run on TSX AXM 172
modules can be stored in the CW or the W zones.

If the amount of memory required to store all the applications is not excessive,
use of the CW zone is recommended. If it is significant, particularly if it
exceeds 5000 words, the W zone must be used.

Impact of selecting W/CW
1. The CW zone is stored on diskette with PL7-3 when a STORE is

performed, whilst the W zone is only stored on an explicit command.
2. The CW zone may be a PROM, and cannot therefore be modified.
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Use of PL7-AXE in V3 configuration

4. Reservation mechanism

As in the case of V4 configurations, there is a reservation mechanism which

is designed to avoid any conflicts of access to the same zone from different

program. However it operates in a slightly different way due to the fact that

there is no dedicated AXIS zone in a V3 configuration.

- The reservation affects the whole of the PLC memory,

- Itis designed to avoid conflicts of access to the CW zone between PL7-AXE
and PL7-3.

Operating principle

- The software which requires access to the PLC memory makes a reserva-
tion request,

- If the PLC has not already been reserved, the program making the request
is then authorised to have access.
From this moment any attempt to gain access by another program results
in a refusal identified by the message TSX NOT RESERVED.

- Changing from connected to local mode causes the reservation to be
cancelled.

With PL7-AXE, changing into "local mode" is performed :

- either once the AXM FILE memory has been selected at the time of
validating the operating mode,

- or by use of the [LOCAL] dynamic soft key displayed on the main menu bar
when returning to connected mode (AXM FILE or TSX FILE).

A consequence of this reservation mechanism :

It is not possible, as was previously the case with a V4 configuration, to gain
simultaneous access to the same PLC from both PL7-3 and PL7-AXE
(whether from the same terminal or 2 different terminals).
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Use of PL7-AXE in V3 configuration

5. Recommended work practice

The only differences to the recommendations in paragraph 2.5 are in relation

to the characteristics of V3 PLCs.

- No dedicated AXIS field (resulting in no .APP files and the directory being
located in the CW zone).

- No TSX FILE memory (resulting in the requirement to work in connected
mode in order to create the directory).

The recommended approach comprises the same four phases :

. Application
1* phase Creation
Y
2" phase Dedlcag;aéiaﬁ\glns Field In connected mode
Y
Application
3" phase Debugging
Y
Storage /
4" phase Documentation
1st phase : identical to paragraph 2.5 in all respects except that it only

generates .172 files.
2nd phase : Creating the dedicated AXIS field.

Note:  The terminology, although incorrect, is retained in order to be
consistent with the recommended work practice in paragraph 2.5.

. Reboot PL7-AXE in CONNECTED mode (TSX memory).

FTX 507 | /— Processor /77—

! | T TSX AXM 172
| ! Modules
V0000, — ( 1 L1 1
| T
FEEEE) EELO FECD) J
E&Jj £ Na—NL—NY—'i—T»—‘rf\\ ==
CW1 [ Directory
AXIS
WorCW_ ™ APPLIO  AXE O
— APPLI APPLI1 AXEO
MOD AXEX APO0.172 APPLIO AXE1

APPLI1 AXE1
APPLIO AXE 2
APPLI1 AXE?2

—— AXEX AP1.172
—  AXEY AP0.172
AXEY AP1.172
—  AXEZ AP0.172
— AXEZ AP1.172

L
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Use of PL7-AXE in V3 configuration

. Create the directory
. Transfer each application from the hard disk to the PLC memory.

3rd phase : Debugging the applications
Identical to paragraph 2.5 except that the XBT terminal must
be a TSX XBT 172 to be compatible with V3 PLCs.

4th phase : Storage / documentation

Processor
FTX 507 / ; ;
— /_ T TSX AXM

Modules
=
= J
‘ B
FFEEE) O O
i e e e e e S T e
= FEFETE =

— STATION 1

—— APP

— PL7-3

—— APPL —— PALET .BIN
—— MOD

- AXIS

cwi Directory

— APPLI

MOD AXEX AP0.172 ~-—
—— AXEX AP1.172 <]
—— AXEY AP0.182 —<—j
—— AXEY AP1.182 =<—* APPLI1 AXE1
Y —— AXEZ AP0.182 ~—°_APPLIO AXE?2

/' \ AXEZ AP1.182 APPLI1 AXE 2
[ ||||||||||||<_//
1 I

. Terminal in TSX MEM connected mode.

. Transfer each of the axis control applications from the TSX memory to the
disk (1), keeping the original file names (file .172 in the AXIS \ MOD
directory)®.

. Boot up PL7-3 and transfer the application to the PL7-3 / APPLI directory.
This operation backs up the directory and any applications stored in the CW
zone. If necessary, back up the W zone which is assigned to application
storage (TRANSFER mode, SAVE/RESTORE function).

. Reboot PL7-AXE in local mode (AXM FILE or TSX FILE) and document
each of the applications (on hard copy or .DOC files stored in the AXIS \

MOD "directory").

APPLIO AXEO
APPLI1 AXEO
APPLIO AXE1

IIRIEIEIEIK

(1) This operation is not necessary if the applications were not modified
during the debug phase.
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Use of PL7-AXE in V3 configuration

6. Directory handling
From the Mode Selection Screen.
[DIR AXIS] accesses the screen below :

=-| XTEL: Function -axis- tab2axe malo D:\xproprj | {,'ar H}ﬁ
ARIS HD : @
RACK SLOT | AKIS APPLI HB APPLI START SI7E END
: 5 ADDRESS | [words) | ADDRESS
ﬁ E i % A 1120 31 Ay
1 L4 50 3 Lg19
ADDRESS OF DIRECTORY : CW1
SIZE OF DIRECTORY 1 25
END OF DIRECTOR : CU25
8 LIHE ARIS DIRECTORY
DIR ADDRWALL DIR M M Aals MIL4N [ UPDATE |

. [DIR ADDR] lets the user define the address of the directory in CWi
memory (iz0), the length of the directory being calculated by
the software automatically,

. [AXIS] lets the user modify how the axis numbers offered by default
are assigned (a number can only be assigned to one slot),

. [NB APPLI] lets the user define the number of applications per axis,
using the arrow keys to select the axis number,

. defines the storage address for each application :
- select the axis by using the up and down arrow keys,
- (-) accesses the Applications box (if the number of applications is other
than 0),
- [ADDR] lets the user select the type of Wi or CWiword and the application
storage address.

Caution : No check is made of overlap between applications, and it is up to
the user to estimate the size of his application and keep a sufficient safety
margin when selecting storage addresses (see Appendix Al). An application
overlap will result in the following message when the affected application is
read : ERROR WNIi(PROG), ABANDON APPLI? [YES] deletes the applica-
tion, [NO] reinitializes just the affected part.
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Use of PL7-AXE in V3 configuration

C

The directory which is created can be modified as long as certain precautions
are taken :

. Ensure that changing a storage address does not cause the application to
be transferred automatically to the new zone. The user is responsible for
checking this.

. Check that any new address does not cause an overlap with another
application.

The user can also modify the PL7-3 application configuration, by modifying
the module location or the number of CWi or Wi words.

2 Changing the location of TSX AXM 172 modules

When a directory has already been created and the user wishes to move a
TSX AXM 172 module within the PLC configuration or remove a TSX AXM
172 module from the configuration altogether.

When a directory is read, modules that have been relocated or removed are
preceded by an asterisk.

[UP DATE] willupdate the directory to reflect the new PL7-3 configuration.

Changing the number of words allowed in the PL7-3 configuration

Utility keys

When a directory has already been created and the user wishes to change
the number of CWi or Wi words.

When a directory is read, the addresses which exceed the maximum
permissible number of words are preceded by an asterisk.

The user must change the invalid addresses one by one.
Note : If the length of the directory is greater than the configured

number of CWi words, an asterisk precedes the directory
address.

- CTRL W displays the configured number of Wi words.
- CTRL C displays the configured number of constant CWi words.
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A7 Restrictions on the use of PL7-AXE with a TSX AXM 162 module

Reminder

The TSX AXM 162 module cannot be programmed, which results in the
following :

- An application is limited to a single configuration : there is no internal module
program or table of internal positions. (In addition, the configuration is cut
off from all parameters which enable fault processing by the module
program.)

- Operating modes

* AUTOMATIC CYCLE

* AUTOMATIC BLOCK BY BLOCK

* AUTOMATIC STEP BY STEP
are not available.

PL7-AXE takes these restrictions into account by only offering the user
those functions which are available on the TSX AXM 162 module and
refusing any attempt to access a non-existent function.

General principles

. The main menu screen (selection of memory and mode) and the screens

which can be accessed with the [UTILS] key are identical for all module
types.
In the case of the TSX AXM 162 module any attempt to access the
PROGRAMMING mode, whether for the purpose of creation or deletion
(using the DELETE THE PROGRAM function in the utilities) results in the
message PROHIBITED FOR AXM 162s. This message is also displayed if
an attempt is made to access the table of internal WNi variables.

. InDEBUG mode, only the operating modes which are available on the TSX
AXM 162 are offered, and only the appropriate information appears on the
STATUS/COMMANDS screen.

The next page contains a summary on the restrictions for use of PL7-AXE
with the TSX AXM 162 module that apply to each chapter of section C2.
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Restrictions on using a TSX AXM 162 module

Chap. 1 : USING THE PROGRAM : None
Chap. 2 : GENERAL PRINCIPLES : None

Chap. 3

Chap. 4:

Chap. 5:

Chap. 6 :

Chap. 7:

Chap. 8 :
Chap. 9:

Chap. A:

: MEMORY TYPES

Mode Selection Screen

Selection of PROGRAMMING mode not permitted
Utilities

DELETE THE PROGRAM function not permitted

DELETE THE APPLICATION function causes the configuration to be
deleted.

DEDICATED AXIS FIELD : None

CONFIGURATION MODE
The configuration comprises only two screens

PROGRAMMING MODE
This chapter does not apply to TSX AXM 162

NB : Any attempt to access the PROGRAMMING mode is barred
(message PROHIBITED FOR AXM 162s)

DEBUG MODE
Access barred to screen of WNi table

STATUS/COMMANDS screen

Only the information which is appropriate to the TSX AXM 162 is included.
Information and commands concerning the following do not therefore
appear :

- program operation

- interrupt system

- sync fault handling

- WNIi/CNi management

- interrupts

Dynamic soft keys

The [WNIi/CNi] key does not exist.
The [AUTO CYC], [AUTO B/B] and [AUTO S/S] keys are not offered when
changing mode.

TRANSFER MODE : None

DOCUMENTATION MODE
The listing which is produced is limited to the single configuration (1 page

only)
APPENDIX

Al: Application size and layout : these are limited to the configuration.
A2 to A6 : None
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1  Operation (common to all the OFBS)

1.1  Reminder of the concept of OFBs

Introduction

Description

The optional function blocks are not a part of PL7-3 language but an
extension to it.

They are classed by family : communication, analog axis control/P1D control;
each family being supplied with specialized set-up software.

AXxis control
family

AXM LD
AXM DG
AXM PG

A family has various types of OFB and therefore may be used several times.

Once introduced into the PL7-3 language, they resemble standard function
blocks (timers, counters, etc.) but have their own special features (EXEC
instruction, dedicated memory field).

They may only be introduced to V4 applications which will operate on model
40 PLCs.

On a PLC, an OFB represents ;

- A sequence of instructions (not accessible), unique regardless of the
number of declared OFBs of the same type, located in the PL7-3 PROG
OFBs field

- An area in the PL7-3 DATA OFB field for each use

- An area in the PL7-3 CONST OFB field for each use

E.g.: The AXMLD OFB used for 3 TSX AXM modules

PL7-3 PROG AXM LD
field
AXM LD 0O
PL7-3 CONST
field AXM LD 1
AXM LD 2
AXM LD 0O
PL7-3 DATA
field AXM LD 1
AXM LD 2

1/1
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1  Operation (common to all the OFBs)

Reminder of the concept of OFBs

Reminder

The DATA, PROG and CONST parts of the PL7-3 dedicated field are sub-
divided so as to reserve an area for the OFBs.

STANDARD DATA

OFB DATA

STANDARD PROG

OFB PROG

STANDARD CONST

OFB CONST

In addition to its constants and internal data a function block has its own 1/O
parameters to which are associated values, PL7-3 variables or equations.

Example :
BO——— 1 IN1
SY1l+112— 11IN2
W5 1IN3

OouT1

OuT 2

OuUT 3

B 10

DW 20

This graphic format can only be accessed in the programming phase for
assigning the 1/0O parameters.
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1  Operation (common to all the OFBS) 1

Reminder of the concept of OFBs

Use
To use a type of OFB in a PL7-3 program, it is necessary :
- to declare the type of OFB in the PL7-3 configuration,
- to determine the number of OFBs of each type which are to be used.

This OFB can then be used in LITERAL language
IEXECOFBi(;; = ;)

or in ladder language, which will require the use of an OPERATE block.

EXECOFBi(; ;= ::)

—> Separator between the input and output parameters.
;  Separator between 2 input parameters or 2 output parameters

The PL7-3 variables associated with the I/O parameters are in parentheses.

Exemple: EXEC OFB1 (BO; ;/V4v5: B10; W20, )

OFB1
Boﬁ IN1 ouTil|p_  B10
— IN2 ouT 2 — W20
W5 i IN3 OUT 3
(no parameters asso-

ciated with OUT 3)

If a parameter has not been assigned, its place in the instruction syntax is
empty.

1/3



1  Operation (Common to all OFBSs) 1

1.2  Configuration

Introduction

C

Optional Function Blocks (OFBs) are supplied on the diskette labelled
TXT BF PL7 AXS V42.

The installation procedure for OFBs is described in Divider C2, Sub-section
1.1.

To use an OFB on a station, it is necessary :

» To have the Axis icon available for this station (2),
* To declare all OFBs in PL7-3,

* To set the number of instances of use,
» To program the OFBs (in PL7-3, Programming Mode).

} Configuration mode

3 Declaring OFBs

OFBs are declared in PL7-3 Configuration Mode

. Select item 5 from the menu - OPTIONAL FUNCTION BLOCKS

. Alist of all available OFB families will be displayed

. If the AXIS OFB family is not present, select the [NEW OFB] dynamic soft
key to display a list of the AXIS OFBs that are available.

|=| XTEL: Function -pl7_3- tab3axe malo D:\xproprj | JL |J]ﬁ
COHF TERH TELERECANIQUE  U4.5
COHNFIGURATION OF OPTIOHAL FUNCTIOH BLOCKS : OFB TYPE SELECTION
FILE DATE TYPE  UERSION FAMILY COMRENTS
HAHPG iFi ARMPE U 4.5 AXIS Start AENM program
ARMLD U 4.5 QRIS fifi load
ARMDGULS 13786491 | ARMDG U 4.5 ARIS A#l diagnostic
|LISTED TYPES : 3 SELECTED TYPES : B ([ @) FAMILY : ARIS ‘
OFB TYPE SELECTIOH
PREU TAINERT T1 N j NERT 10 LAST PREU_SCR {44 WEJH:

(1) Should this not be the case, then the program has not been installed for
this station. Refer to Divider C2, Sub-section 1.1.
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1  Operation (Common to all OFBs) 1

Configuration

The [PREV FAM] and [NEXT FAM] dynamic soft keys let the user display all
OFB families available to this station.

Use the | and t cursor keys to select an OFB for use and press the [INS]
dynamic soft key. The selected OFB will become an object in PL7-3
language, similar to the standard function blocks (timers, counters, etc.).

Repeatthis procedure to selectallthe OFBsto be used. Confirmwith ENTER.
The [DEL] dynamic soft key will delete an OFB from PL7-3 language.

Declaring the number of times OFBs are used

In the same way as the number of timers or counters required for use is
declared in PL7-3, the number of times an OFB will be used must also be
declared (the term instances of use is also used).

This operation is performed whilst still in PL7-3 Configuration Mode with
menu item 5 OPTIONAL FUNCTION BLOCKS.

. Oncethe various types of OFB are declared, a new screen then lets the user
define the number of times each type of OFB will be used.

(=] XTEL: Function -pl7_3- tab3axe malo D:\xproprj I Ik

|
MHET COHF TERH TELEMECANIQUE ~ U&.5
COHFIGURATION OF OPTIOHAL FUHCTIOH BLOCKS

| TOTAL UODLUHE (W) ‘ DATA: 2720 CHST: 120 PROG: 57hi SYST: 436

TYPE  HUWBER| UERSION FAMILY TYPE  HUWBER| UERSION FAMILY
ARMPG qdj Ué&.5 ARTS
ARMLD U5 ARTS
ARMDG 5 Ua.b ARIS

| UOLUMES (UYRDS): ARWPG | DATA: 360 CHST: 4@ PROG: 1472 SYST: 136 ‘
OFB CONFIGURATION

| MODIFY WHEV OFE W SERRLH W DEL IS0 M (VNG RA I

. Use the [MODIFY] dynamic soft key to enter the number of times that each
defined OFB will be used.
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1  Operation (Common to all OFBSs) 1

Configuration

NB: Ensure that for each type of OFB that will be used, the declared number of
instances of use is the same as the number of axis control modules.

Example : In a configuration with three TSX AXM modules, the AXM LD OFB is used to
transfer the application from the PLC memory to the module memory (MEM
TSX — MEM AXM).

Once three AXM LD OFBs have been declared, the program will create
AXM LDO, AXM LD1 and AXM LD2 that the user can later assign to the three
axes.

. Oncethe number oftimes each type of OFB will be usedis declared, confirm
by pressing <Enter>.
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1  Operation (Common to all OFBs) 1

1.3  Programming

Syntax

OFBs can be used in any program module, in Literal or Ladder languages
(using an OPERATE block). In both cases, the same syntax applies:

EXEC OFBi ( ;  —= + 1+ )
Instance Input Output
number parameters parameters

C

PL7-3 lets the user access the [EXEC] dynamic soft key and two other 3
dynamic soft keys [CONTENT] and [PARAM)] that specify respectively the
values of the OFB constants and the 1/0 parameters.

An instruction is entered using the following procedure:

. Select [EXEC]
Result  EXEC

. Enter the mnemonic for the OFB followed by a humber
Example ! EXEC AXM LDO

« Press [CONTENT]
A new screen will be displayed showing the value of the internal constants.
Initialize each constant and press <Enter> to validate.

XTEL: Function -pl7_3- tab3axe malo D:Axproprj
: |
IDENTIFIER | TYPE URLUE MIN HAR
[_ARIS word 1 8 63
DISPLAY OFB

HRCH i 1) ARAAY HSG WRITE HE AL
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Operation (Common to all OFBS) 1

Programming

. Press [PARAM)]. The OFB is then displayed graphically. Assign a PL7-3
variable or an equation to each Input/Output parameter (1). A coherence
check is performed.

XTEL: Function -pl7_3- tab3axe malo D\xpropr
H i I 1] +
OPTIONAL FUHCTIOHN BLOCKS: IHPUT/OUTPUT PARAMETERS
ARNLD1

[F— ARIS : word
-| APPLI : word

HODIFY

. Press <Enter> to validate the screen.

. Press <Enter> to validate the equation.
Result:  EXEC AXM LDO (1;W40 —)

Internal data when it exists, can be read and written from the PL7-3 program.
The data can be accessed by its mnemonic.

E.g.: IF AXM LDO, READY THEN ...
(1) This assignment is not required for all parameters.

* Some input parameters do not have to be used.
* Bit type output parameters are directly accessible by PL7-3 in mnemonic
format.

E.g.: IF AXM LDO, READY THEN ...
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1  Operation (Common to all OFBS) 1

Programming

SUMMARY

Programming an OFB requires:

« Initialization of its internal constants,
» Assignment of its I/O parameters,
* Modification of its internal data.

The first two operations are performed once only in the programming phase.
The third operation is performed on execution, before the EXEC instruction.

1/9
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2 The AXM LD OFB 2

2.1  Purpose

The AXM LD OFB will on request, transfer the contents of the application
stored in the dedicated axis field of the PLC memorytoa TSXAXM 172, TSX
AXM 182 or TSX AXM 162 axis control module.

PLC Memory
e )
Directory TSX AXM
Module
APPLI O - AXIS O
APPLI1-AXISO
Dedi-
cated APPLI 2 - AXIS 0
axis <
memory
field APPLIO-AXIS 1 :> AXM LD j>
APPLI1-AXIS 1
APPLI 2 - AXIS 1
.
Axis 1

2/1
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2 The AXM LD OFB 2

2.2 Presentation

The AXM LD OFB has internal constants, internal data and input parameters.
It does not have output parameters.

The constants and parameters are defined during the programming phase.
The internal data is used when the OFB is executed.

AXM LD
AXIS :WORD

APPLI : WORD

DATA CONSTANTS
ERROR IAXIS
STATUS

READY

LOAD

Internal constants

IAXIS:

Internal data
READY:

(BIT)

ERROR:
(BIT)

STATUS:
(WORD)

Specifies the axis number that the OFB is assigned to. Its value is between
0 and 63. It has a default value of 64, which means the OFB cannot be used
unless this parameter has been defined.

NB: Make sure that the OFB has the same number as the axis.
E.g.: AXM LD1 assigned to axis 1.

Is set to O during the transfer and is reset to 1 as soon as the transfer is
completed.

This bit changing from 0 to 1 determines whether the module can resume
running.

This bit can be directly evaluated by the AXM LDi, READY mnemonic.

Goes to 1if the transfer is unsuccessful. It is set to 0 at the start of a transfer.
This bit can be evaluated directly by the AXM LDi, ERROR mnemonic.

Identifies why a transfer was unsuccessful.
Each bit among the 16 identifies an error cause.
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2 The AXM LD OFB 2

Presentation

Bit Description
0 TSX AXM module not working
1 Module refuses to Stop
2 Module reserved by another user
3 No terminal block
4 Not used
5 Module not present
6 Axis number not defined in the directory
7 Directory not defined
8 Module type does not correspond to the declared type
9 Application number does not exist
10 Application refused by the module
11 Not used
12 Transfer interrupted by a power break or a Reset command
13 OFB version incompatible with the PLC version
14 Communication with the module not possible
15 System error

LOAD: Setting this bit to 1 starts the transfer of the application specified by a number

(BIT)

in APPLI, to the axis number specified in AXIS. Its effect is therefore the same
as the EXEC AXM LD instruction.

This variable should only be changed by an adjustment terminal.

Typical use: Loading an application after changing the module.

Input parameters

AXIS:
(WORD)

APPLI:
(WORD)

Automatically initialized by a cold restart of the PLC with the contents of the
IAXIS constant. This parameter can be modified by the user. This possibility
lets the same AXM LD OFB be used for a number of axis. In the absence of
any modification, the OFB is assigned to the axis number specified by IAXIS.

Specifies the number of the application to transfer. By default this word is
initialized at 10 and it must be assigned an immediate value or a PL7-3 word
type variable that is initialized with the number of the application to transfer,
before execution of the EXEC AXM LD instruction.

Important

If this parameter is not initialized, the default value (9) means that the OFB
cannot be run as it corresponds to an application number that is outside the
limits allowed (O to 8).
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The AXM LD OFB

Presentation

Table of OFB status determined from the ERROR and READY bits

w O

ERROR | READY

OFB Status

PP, OO
OoOkr O

Transfer in progress
Transfer completed correctly
Transfer unsuccessful (1)
Normally impossible state

(1) The contents of the Status word will identify the cause.

Memory occupation

Program field Data field Constants field
3750 words 336 words 8 words
for any number for each use for each use
of uses
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2 The AXM LD OFB 2

Presentation

Execution time

The transfer of an application requires a number of PLC cycles. Itis therefore
necessary to distinguish the time required to transfer an application (time
between the EXEC OFB request and the time the AXM LD, READY bit
changes from 0 to 1) from the PLC time required during each PLC cycle.

Cycle N
L: IEXEC AXM LD
ot
%
Cycle
N+1 A )
t: time taken for each cycle = 1ms
M: Number of cycles required for the transfer is variable depending
- t YL on the size of the application (see table below).
%
Total transfer time: M x T
y with T: PLC cycle.
Cycle
N+M
Yl
t F' AXM LD, READY = 1
%
%
Typical application M
Minimum application: CONF only 6
Appli. + AXM pgm. with n steps and no WNi 8+nx7/120
Appli. + AXM pgm. with n steps and K WNi 9+ nx7/120 + K/30
Maximum application
CONF + AXM of 253 steps + 100 WN 28
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2

2.3

The AXM LD OFB

Internal Operation

Internal operation diagram

The AXM LD OFB performs all of the operations required to transfer the

application as shown in the simplified diagram below:

Preliminary
Checks
Stop
the Module
Reserve Configuration
the Module Transfer
Application Module Program
Transfer Transfer
Release WNi Variables Table
the Module Transfer
END

For a TSX AXM 162 module

4 PLC
cycles

41017
PLC
cycles

2to5
PLC
cycles

The application does not have a module program or WNi table. Only the

CONFIGURATION is transferred by the AXMLD OFB.
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2 The AXM LD OFB 2

Internal Operation

Checks performed by the OFB before executing the transfer.

1 « TSXAXM 172, TSX AXM 182 or TSX AXM 162 module present in the
location corresponding to the axis number.

2 + Module ready to run (self-test phase completed and no module errors
found).

3 « Module notreserved by another user (TSXXBT 182 terminal or PL7-AXE
program).

4 « Coherent application number.

5 e« Integrity of the application to transfer checked (Checksum tested).

If these conditions are met, the OFB starts the load sequence.

Execution requires a number of PLC cycles. The exact number of cycles
depends on the size of the program (number of step) and on the number of
WNi variables stored in the PLC memory.

Each step must be executed correctly before the next step can be executed.
If not, the transfer is cancelled.

Reaction to a mains power break/return

If a transfer is in progress when a power break occurs, the OFB reacts by
setting:

* The AXM LD Error bit to 1,

* Bit 12 of the Status variable to 1.

Reaction to a cold restart

Reservation

The parameters are reinitialized with the default values. The content of the
IAXIS internal constant is transferred to the AXIS input parameter.

As the transfer of an application requires a number of PLC cycles, the

AXM LD OFB uses the reservation routine (described in Divider B, Sub-

section 6.6) in the same way as a terminal. This means that:

« If the module is already reserved, the transfer is refused (ERROR bit and
STATUS bit 2 go to 1) the instruction EXEC AXMLD must be repeated,

* Ifaterminal attempts to access the module while the transfer is in progress,
it will receive the refusal message AXM RESERVED.

217
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2 The AXM LD OFB 2

Internal Operation

External view

The EXEC AXM LD instruction starts the transfer sequence if the OFB is not
already being executed.

While this sequenceis being run, the AXM LD, READY and AXM LD, ERROR
bits are set to 0.

Once the transfer is complete, the AXM LD, READY bit is reset to 1 and the
AXM LD, ERROR bitis setto 1ifthe transfer was unsuccessful. The AXM LD
Status variable allows the user to identify the type of problem encountered.

Transfer duration

A
Y

AXM LD, READY

AXM LD, ERROR >\\\ A

EXEC AXM LD
INSTRUCTION
or set LOAD bit
to1 (1)

The module is not reset to Run by the OFB
Itis up to the user to do this once the transfer is complete, i.e. when the AXM
LD, READY bit changes from 0 — 1 on condition that the ERROR bit is at 0.

If the EXEC AXM LD instruction is encountered again while a transfer is in
progress, it is ignored.

Itis up tothe userto ensure thatthe EXEC AXM LD instructionis only scanned
once in a program. This instruction should be conditional on an event that will
only occur once during a PLC cycle (bit SYO, SY1, rising edge, etc.).

(1) Using PL7-3 (in DATA mode) or SYSDIAG.
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2 The AXM LD OFB 2

Internal Operation

Typical programming

I'lF B10. AXM LDO, READY
THEN EXEC AXM LDO (; = ) ; RESET B10

I IF RE(I2,0). AXM LDO, READY
THEN EXEC AXM LDO (; = )

In Grafcet, it is preferable to program the EXEC AXM LD instruction on
activation of a step rather than when the step is active (continuous).

Note:  During the transfer, the module is reserved by the OFB. Any attempt by C
another user to access the module (TSX XBT 182 terminal, PL7-AXE
program) will generate the message AXM RESERVED. 3
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2 The AXM LD OFB 2

2.4  Examples

Example 1:  Assume a configuration with three TSX AXM modules, i.e. three axes
numbered 0 to 2. Each axis always executes the same application. Therefore
only one application is stored in the PLC memory for each axis.

4 .
Directory
APPLIO - AXIS O

Dedi- APPLI O - AXIS 1
cated
axis <
field APPLI O - AXIS 2

.

The stored application located in the PLC memory should be transferred to
the module memory on:

» A 'warm or cold restart,

* Receipt of an operator command.
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2 The AXM LD OFB 2

Examples

1st solution (recommended)

An OFB is assigned to each axis,
(AXM LDO to axis 0, AXM LD1 to axis 1, AXM LD2 to axis 2).

Programming

< FOLLOWING WARM OR COLD RESTART

| IF SY1 THEN RESET BO =

| IF [NOT BO + RE (I1,0)] .AXM LDO, READY
THEN EXEC AXM LDO (0 ; 0= )

| IF [NOT BO + RE (I1,0)] .AXM LD1, READY
THEN EXEC AXM LD1 (1 ; 0= )

| IF [NOT BO + RE (I1,0)] .AXM LD2, READY
THEN EXEC AXMLD2 (2;0 )

| SET BO

The values between parentheses can be entered
 Explicitly, or
* Using the [PARAM] dynamic soft key that displays the OFB graphically.

AXM LD1
1 AXIS
0 APPLI

Effect of the sequence shown above

On a cold restart (SY0), a warm restart (SY1), or a rising edge on input 11,0
the three applications are simultaneously transferred from the PLC memory
to the modules.

Question: Why use RE (11,0) rather than 11,0 to trigger the transfer?

Answer: If 11,0 is used, the OFB will continue to transfer the application as long as 11,0
remains at 1.
Setting the modules to Run must be conditional on the end of transfer.

I'lF AXM LDO, READY. NOT AXM LDO,ERROR
THEN SET OW5, 0, C

I'lF AXM LD1, READY. NOT AXM LD1,ERROR
THEN SET OW6, 0, C

I'lF AXM LD2, READY. NOT AXM LD2, ERROR
THEN SET OW7, 0, C
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2 The AXM LD OFB

Examples

Grafcet can be used to sequence the operations.

]
10 ACTIV
I EXEC AXM LDO ( 0; 0=> )
— AXM LDO, READY. NOT AXM LDO, ERROR
11 ACTIV | SET OWS5, 0, C
—— RE (I1,0)

This sequence is automatically activated on a cold restart. For it to be
activated on a warm restart, activation of step 10 on a warm restart must be
explicitly programmed in the PRL.

I'F SY1 THEN SET X10 ; RESET X 11

2/12



2 The AXM LD OFB 2

Examples

2nd solution  (cost-effective)

Only a single OFB is used for the three axes. The AXIS parameter must be
modified on each execution and therefore assigned to a variable. Given the
necessary sequencing of the three transfers, Grafcet must be used.

Configuration
AXM LDO
W60 AXIS
0 APPLI

Programming

]
0 ACTIV
1 0— W60 ; EXEC AXM LDO (W60 ; 0—s )
— AXM LDO, READY. NOT AXM LDO, ERROR
1 ACTIV | SET OWS5, 0, C
I 1— W60 ; EXEC AXM LDO (W60 ; 0—s )
—+ AXM LDO, READY. NOT AXM LDO, ERROR
) ACTIV | SET OWS, 0, C
I 2— W60 ; EXEC AXM LDO ( W60 ; 0—s )
— AXM LDO, READY. NOT AXM LDO, ERROR
3 ACTIV | SET OW7, 0, C
1 11, 0

Once again this sequence will only be activated on a hot restart if the
activation of step 0 on a warm restart is explicitly programmed in the PRL.

I' IF SY1 THEN SET X0 ; RESET X1 ; RESET X2 ; RESET X3
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2 The AXM LD OFB 2

Examples

Example 2:  Assume a configuration comprising a TSX AXM module (axis 0) that may
execute three different applications.

PLC Memory
V4 PLC TSX AXM
/L [ [ Module
Directory
C
APPLI O - AXIS O
3
Dedi- APPLI1-AXISO
cated
AXis <
Field APPLI 2 - AXIS 0
.

/L

The requirement is to transfer from PLC memory to the module:
* Application 0 on warm or cold restart,
» Application 1 when bit B1 goes to 1,
» Application 2 when bit B2 goes to 1,
on condition that the module is not executing an application.
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2 The AXM LD OFB 2

Examples

Solution

. Assignthe AXM LDO OFB to axis 0 by giving the IAXIS internal constant the
value 0.

. Assign a PL7-3 variable whose contents will be modified on each execution
of the OFB to the APPLI input parameter.

AXM LDO
AXIS

w80 APPLI

The AXIS parameter is not assigned as it is initialized by default to the value
on the IAXIS internal constant, i.e. 0.

Programming
I IF SYO + SY1 THEN 0 — W80 ; EXEC AXM LDO (; W80 —)

I IFB1.AXM LDO, READY
THEN 1 — W80 ; EXEC AXM LDO (; W80 —) ; RESET B1

I IF B2 . AXM LDO, READY . IW5,1,9
THEN 2 — W80 ; EXEC AXM LDO (; W80 —) ; RESET B2

I IF AXM LDO, READY . NOT AXM LDO, ERROR THEN SET OWS5,0,C
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3 The AXMDG OFB 3

3.1 Purpose

The AXMDG OFB collects the fault information from an AXM module for
treatment by a diagnostic program (APPLIDIAG or SYSDIAG) run from an
operator dialogue terminal.

TSX AXM

TSX CPX 27/37

AXMDG

This OFB is one of the elements in the fault transmission sequence which are
necessary for the DIAGNOSTIC function.

Operating principle

When a fault appears the OFB ERROR bit goes to 1 and the STATUS word
bit corresponding to the fault also goes to 1. The fault can then be highlighted
on the operator terminal screen so that, after remedying it, the operator can
acknowledge the fault using the INIT command.
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3 The AXMDG OFB 3

3.2 Presentation

The AXM DG OFB has internal constants, internal data, and 1/0O parameters.
Constants are defined during the programming phase. Internal data is used
during execution. The 1/0 parameters must be left undefined.

Internal constants

I-AXIS

Internal data

INHIB

STATUS

AXMDG
INIT ERROR[——
AXIS
DATA CONSTANTS
INHIB [-AXIS
STATUS

This specifies the number of the axis to which the OFB is assigned,
and is between 0 and 63. The default value is 64, which means the
OFB cannot be used unless this parameter has been defined.

NB : Make sure that the OFB number corresponds to the number
of the axis.

This bit should normally be at 0. It can be set to 1 to inhibit fault
monitoring in which case the ERROR bit and the STATUS word
are forced to O.

16 bit word where each bit corresponds to a type of fault.

Two types of fault can be identified :

- faults associated with the module itself (bits 0,1 and 11 to 15)
- application faults : those relating to axis control by the module.
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3 The AXMDG OFB 3

Presentation

For your
CPU via

information : Some of the information in this word also reaches the
the IW register interface bias. The column on the right of the table

below indicates the relevant bit.

Bit nbr.| Type of fault Corresponding
W
0 Module not working 0,8
1 Terminal block unlocked 0,A
2 Moving part below lower soft stop level 2,0
3 Moving part above upper soft stop level 2,1
4 Emergency stop fault 2,3
5 Moving part stop fault 2,2
6 Axis not referenced (1) 2,60r27
7 Measurement/setting deviation exceeds
upper limit 1,F
8 Moving part not visible in target window 2,4
9 Synchronization fault 1E
10 Command refused 1,D
11 Module not present -
12 Type of module physically present different
to type of module declared in configuration -
13 Directory (2) non-existent or unreadable -
14 Communication with the module not possible -
15 System error -
(1) This most commonly occurs after a power break or calculation overflow.

(2) See section C1, sub-section 4.2.

Input parameters

INIT

Bit reserved for use with diagnostic programs that acknowledge
internal module faults. Setting to 1 causes the ERROR bit and the
STATUS word to be set to O.

Note :

1 - Application faults are acknowledged from the PL7-3 application in the
PLC, or from the TSX XBT 182 terminal.

2-TheINIT inputmustnot be wired (see sub-section 3.4 for further details).
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The AXMDG OFB

Presentation

AXIS This parameter identifies the number of the axis to which the OFB
is assigned. Itis initialized automatically on a cold restart with the
contents of the I-AXIS constant. It can be modified but this is not
recommended. As with the INIT parameter, this input should not

be wired.

Output parameters

ERROR Bit used by diagnostic program

0 : no fault
1:one or more faults present, disappeared but not yet

acknowledged.

Note :

1 -This bit is not wired.

2 -1t can be tested by the PLC program

(IF AXMDG3, ERROR THEN ...)

Memory occupation

Program field Data field Constants field
1700 words 140 words 8 words
for any number for each use for each use
of uses

Run time

This depends on the type of processor :

TSX 47 40/ 67 40 : about 1 ms

TSX 87 40
TSX 107 40

Although the EXEC instruction must be included in a user task (MASTER

: about 0.5 ms
: about 0.4 ms

task), the execution rate of this function block is about 200 ms.
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3 The AXMDG OFB 3

3.3 Internal operation

External view

When any fault occurs, on condition that the INHIB internal data is at O, the
ERROR bit and the STATUS word bit assigned to this type of fault go to 1.
If the fault disappears before Init is activated, it remains memorized in the
STATUS word.

The ERROR bit only returns to 0 after an INIT command if no fault is present.

INHIB
FAULT i j '

STATUS bit i ) T I

FAULT | ( | \ L
STATUS bit \ | / N\ (I—
ERROR — U

INIT —

It is up to the user to ensure that the EXEC AXMDG instruction is only
scanned once by the program, thus making the instruction conditional on an
event which only occurs only during a PLC cycle (SYO, SY1, etc.).
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3.4

The AXMDG OFB 3

Examples

Assume a configuration with 3 axis control modules, ie. 3 axes numbered 0
to 2.

axis 0

Proc 157
/ / axis
model 40 /_F axis 2

o
NG
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TP oo

I

[n]—]
¢
[€]
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H | coooooses o]
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—y o =
s T 0000000
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A=B
A=E
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B
el 12
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-
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.
=8
o[l = (8
=i
.

:
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T
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]—D'DUDDUEJ
56000600 ‘
nl
s

H =

. Declare 3 uses of the AXMDG OFB.

. Initialize the I-AXIS parameter with the axis number corresponding to the
OFB number :
Example : AXMDGO [-AXIS=0

. Program the following sequence in the MASTER task :
I IF SYO + SY1
THEN EXEC AXMDGO (; =>); EXEC AXMDGL1 (;=>);
EXEC AXMDG2 (; =>)

The OFBs are then ready to be used by APPLIDIAG. If you wish to interrupt
monitoring, set the INHIB bit to 1. This can be performed from the program :
' IFB70 THEN SET AXMDGO, INHIB
ELSE RESET AXMDGO, INHIB
or from PL7-3, APPLIDIAG, SYSDIAG.

If you wish to use the information provided by the OFBs from the PLC
program, transfer the contents of STATUS to an internal word, then test each
of the bits used by the following program (axis 1) :
I IF AXMDG1, ERROR

THEN AXMDG1, STATUS W60

ELSE JUMP L 10

I IFW60,0 THEN ...

I IF W60,F THEN ...
'L 10

Note : Given the operating rules of the OFBs, it serves no purpose to
wire their 1/0, as they cannot be updated.

AXMDG1 |
B10 INIT RORI—— B20
W20 AXIS
A NO USE
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3 The AXM DG OFB 3

Examples

Reason : Values from PL7-3 objects (B10, W20, B20) are only

transferred to the OFB parameters when the EXEC
instruction is scanned. However, for an AXMDG
OFB, the EXEC instruction should only be scanned
once.
If, for the sake of interest, this wiring is performed, it
is seen that the INIT input remains at @ whatever the
state of bit B10, that the AXIS input retains parity with
I-AXIS whatever the value of W20 and that B20
remains at 0 even if the output ERROR goes to 1.

Note : Even if the I/O parameters can still be read from the program
Example : IF AXMDGO, ERROR THEN ....
they cannot be written to. Only diagnostic programs canforce the INIT input.

37
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4.1

The AXMPG OFB 4

Purpose

The AXMPG OFB performs all the necessary functions for setting the internal
program module into operation. It has a similar effect to the GRAFCET
initialization sequence described in section B, sub-section 6.4 (pages 6/11,
6/12).
- Module set to run
- Fault acknowledgement
- Selection of AUTOMATIC CYCLE mode

(normal operating mode for TSX AXM 172 and TSX AXM 182 modules).
- (START AXM) mode activated

Because of its very nature the AXMPG OFB is not relevant to the TSX AXM
162 module. If however an AXMPG OFB is accidentally assigned to this type
of module, no damage will occur.

When linked with the configuration loading OFB (AXMLD), it reduces the
amount of programming required to initialize the TSX AXM module :

ACTIVATE
I EXEC AXMLD (;;=>)

=T AXMLD, READY

ACTIVATE
I EXEC AXMPG (;;=>)

—T— AXMPG, DONE

Y

Rest of specific
application program
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4  The AXMPG OFB 4

4.2 Presentation

The AXMPG OFB has internal constants, internal data, and input param-
eters. It does not have output parameters.

Constants and parameters are defined during the programming phase.
Internal data is used during execution.

AXMPG
INIT
STEP
DATA CONSTANTS
ERROR [-AXIS
STATUS
DONE

Internal constants

Internal data

[-AXIS This specifies the axis number to which the OFB is assigned, and
is between 0 and 63. It has a default value of 64, which means the
OFB cannot be used unless this parameter has been defined.

NB : Make sure the OFB number corresponds to the axis number.

ERROR Changesto 1 if a problem is encountered
(BIT)

STATUS Allows the problem to be identified.
(WORD) Each of these 16 bits can identify a cause of an error.
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4  The AXMPG OFB 4

Presentation

Bit nbr.

Nature of problem

w N - O

6to11
12
13
14
15

Module missing or not working

START command results in a COMMAND REFUSED (1)
Fault acknowledgement not possible

Module Run command or transfer to AUTOMATIC CYCLE
refused (2)

Module not configured or not programmed

Initial step number >254 or program already in operation (3)
Not used

Execution of OFB cancelled due to power break

Directory (4) non-existent or unreadable

Communication with the module not possible

System error

(D

(2

3

(4)

DONE

Input parameters

AXIS
(word)

STEP
(word)

For the reasons for the COMMAND REFUSED message, see
section B, sub-section 9.7.

This occurs when the PLC program intervenes and cancels the
order given by the OFB.

If this occurs, request a program stop (bit Oxy,5) before
reactivating the OFB.

See section C1, sub-section 4.2.

Goesto 0 onreceiving the EXEC instruction. Goes back to 1 once
the program is in operation. Can be checked by the mnemonic
AXMPGi, DONE.

Initialized automatically when the PLC is cold-started from inside
the I-AXIS constant. This parameter can be modified by the user,
which makes it possible to use the same AXMPG OFB for several
axes. Unless it has been modified, this OFB is therefore assigned
to the axis number specified by I-AXIS.

Denotes the initial step number.

This must be lower than the final program step number and must
in any case be lower than 254. When this parameter has not been
defined, the default value (255) means the OFB cannot be used.
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4  The AXMPG OFB

Presentation

Memory space occupied

Run time

Program space Data space Constant space
1600 words 75 words 8 words
for any number for each use for each use
of uses

The sequence for setting the internal program module into operation requires
several PLC cycles. It is therefore necessary to make a distinction between
the time required for the sequence to run (number of cycles between the
EXEC command and the momentwhen the bit AXMPG, DONE goesto 1) and

the CPU time occupied during each cycle.

Number of cycles :

CPU occupied for (per cycle) :

Processor

TSX 67 40
TSX 87 40
TSX 107 40

Between 5 and 10 depending on the initial module

about 1.5 ms
about 0.6 ms
about 0.5 ms

4/4




4  The AXMPG OFB 4

4.3 Internal Operation

Chart of internal operation

The AXMPG OFB performs all the necessary steps for the internal program
module to be started, as shown by the (simplified) chart below :

Preliminary
checks

Setting
module to Run

=t Module in Run

Fault
acknowledgement

—r— Faults acknowledged

AUTOMATIC CYCLE
mode selection

—t+— AUTO CYCLE mode selected

Start command

—— program running

END
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The AXMPG OFB 4

Internal Operation

Checks performed by the OFB before running the sequence

. Presence of a TSX AXM 172 or TSX AXM 182 module in the slot specified
by the axis number and auto-test phase completed.

« AXM 172 / 182 module configured and programmed.
. Program not running.

. Start step number lower than 255.

. Valid directory in existence.

. Valid axis number.

Reaction to a power break / return

If a power break occurs during the execution of the program start-up
sequence, the OFB goes to the following state when the power returns :

- bit AXMPG, ERROR at 1,

- bit 12 of STATUS variable at 1.

External view

The EXEC AXMPG instruction causes the sequence to run, provided that :
- the module is programmed,

- the program is not running,

- the AXMPG, DONE bit is at 1,

- the start step number is lower than 255.

During sequence running, the AXMPG, DONE and AXMPG, ERROR bits are
setto O.

Once the program has started, the AXMPG, DONE bitgoesto 1 ; if any stage
does notrun correctly, both the AXMPG, DONE bit and the AXMPG, ERROR
bit go to 1.

AXMPG, DONE - —
AXMPG, ERROR /

EXEC AXMPG /
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4  The AXMPG OFB 4

Internal Operation

Programming rules

It is absolutely essential that the EXEC AXMPG instruction is programmed
in the task where the AXM module is configured.
Take care that this instruction is only scanned once.

LITERAL LANGUAGE
I'IFB11 THEN EXEC AXMPGO (; =>); RESET B11
or
' IFRE (12,1) THEN EXEC AXMPGO (; =>)

GRAFCET LANGUAGE
Program the EXEC instruction on activation of the step rather than when the
step is active.

ACTIVATE
I EXEC AXMPGO (; =>)

—— AXMPGO, DONE

Notes : The AXMPG OFB does not perform reference point set-up. It is therefore
essential that the module internal program begins with an instruction for
reference point set-up (SRP+ or SRP-) before any motion command. This
instruction must be for a type 3 (cam at end of travel), as this is the only
reference point setting mode in which it is possible to specify motion
direction once and for all.
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4  The AXMPG OFB 4

4.4 Examples

Assume a configuration comprising 2 axes 0 and 1. After loading the required
application into each of the two modules, start execution of the axis 0 module

program at step number 0, then the axis 1 module program at step number
10.

Programming : 0 APPLICATION LOADING
(Not described ; see AXMLD OFB)

—— Applications transferred

1 START EXECUTION 0 AXIS AXM

—1— AXIS 0 AXM RUNNING

2 START EXECUTION 1 AXIS AXM

—T— AXIS 1 AXM RUNNING
Y

1st solution :  Assignan AXMPG OFB to each axis and configure the axis
number with the constant I-AXIS.

Stage 1: Action on activation
I EXEC AXMPGO (; 0=>)

AXMPGO
AXIS

0 STEP

I-AXIS=0
Stage 2 : Action on activation
I EXEC AXMPG1 (; 10 =>)
AXMPG1
AXIS
10 STEP
I-AX1S=1

Transition 1 2
I AXMPGO, DONE.NOT AXMPGO, ERROR

Transition 2 3
I AXMPG1, DONE.NOT AXMPG1, ERROR
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4  The AXMPG OFB 4

Examples

2nd solution : Use only one OFB, ensuring that its AXIS parameter has
been initialized before starting execution.
Input parameters are assigned as follows :

AXMPGO
W30 AXIS

W51 STEP

Stage 1: Action on activation
0 W50;0 W51
EXEC AXMPGO (W50 ; W51 =>)

Stage 2 : Action on activation
'l W50;10 W51 ; EXEC AXMPGO (W50 ; W51 =>)

Transition 1 2
I AXMPGO, DONE.NOT AXMPGO, ERROR

Transition 2 3
I AXMPGO, DONE.NOT AXMPGO, ERROR

Example of a module program comprising several possible start points

0 SRP- F = 2000 x=0

1 GP9 F = 6000 x =200

19 END

20 SRP- F = 4000 x=0

21 G+9 F = 2000 EVENT = UI3
35 END

Itis up to the user to ensure prior to starting execution that there is no program
running or, if necessary, to stop the program :

4
AXM RUNNING AXM COMPLETE
STOP EXECUTION 5
AXM COMPLETE
5 START EXECUTION
OF AXM AT STEP 20
\
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The AXMPG OFB

Examples

Stage 5: Action on activation
I SET 04,5

Stage 6 : Action on activation
I RESET 04,5
120 W51 ; EXEC AXMPGO (; W51 =>)

AXMPGO
AXIS
W51 STEP
I-AXIS : 0

Transition 4 5

1 IW4,1,5
Transition 4 6

I NOT IW4,1,5
or 11W4,1,9
Transition 5 6

I NOT IW4,1,5

Transition 6 7
I AXMPGO, DONE.NOT AXMPGO, ERROR

Note : In this example the AXM module is assumed to be in slot 4.
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A Appendix A

A.1 Replacing an AXMLD V4.1 OFB with an AXMLD V4.5 OFB

Initial situation

A PL7-3 application has AXMLD version 4.1 OFBs.

The user wishes to replace these version 4.1 OFBs with version 4.5 OFBs,
simply to bring them up to date, or because he needs to exceed the limit of
16 axes imposed by the V4.1 version.

This update is made by reconfiguring the PL7-3 application.

Procedure

- Install the diskettes containing the OFBs.

- Open a PL7-3 window.

- RETRIEVE the application to be updated.

- Select CONFIGURATION mode, and thenitem 5- OPTIONAL FUNCTION
BLOCKS.

- Press the NEW key.

- Select the AXMLD V4.5 OFB.

- Press the INSERT key.

- Reconfigure the application.

The application is now ready to be loaded into the PLC.
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TSX XBT 182 Operator Terminal

Introduction

There are two models of the TSX XBT 182 terminal:
* The TSX XBT 182.1 is a dedicated axis control terminal,
« The TSX XBT 182.2 is a multifunction version of the terminal.

This manual describes the specific axis control functions that apply to both versions of the
TSX XBT 182 terminal.

The standard operator dialog functions, only available when using a TSX XBT 182.2
terminal are described in detail in the XBT User's Manual supplied with this terminal.
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0 Presentation 0

0.1 TSX XBT 182 Operator Terminal/Adjustment Terminal

General

@ \

-
©
Telemecanique ‘ TSX XBT 182

CONFIGURATION
o o
CONFIDENTIEL

C 0 O g C ]
axis || ALARM | | ALARM || ALARM T ALARM AXIS X- STOP X+ ALARM
SELECT || CLEAR || sTOP ACQ DISPLAY
[ 0 O O O ] [S]
AXIS PROG || <-— —_— 7 8 g PROCESS|| HELP CTRL
N°2 AXIS
o O O O O * O
POS Pos | |outpuT|| sPEED TEACH 4 5 6 MODIF INCR DECR
ERROR MM
[0 O X O [S] X O [S]
- + START QuIT || FoneT DEL
&) M 0) o R .
[0 o o [S] O [S]
DIRECT STOP - ENTER
@ DRIVE STEP} [\ } cvcuz} 0 .
. () () J

This manual describes the various operating modes available, and the rules
that apply when using TSX XBT 182 terminals.

TSX XBT 182 terminals let the user operate axes controlled by TSX AXM 172
or TSX AXM 182 modules installed in TSX Series 7 Model 40 (V4 level) PLCs
(TSX 47-40 / TSX 67-40 / TSX 87-40 / TSX 107-40).

The TSX XBT 182.1 terminal is a dedicated axis control terminal while the
TSX XBT 182.2 terminal offers in addition to these special functions, all of the
features of an XBT C8-250 operator dialog terminal.
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Presentation

TSX XBT 182 Operator Terminal/Adjustment Terminal

Hardware Characteristics

Keyboard

Industrial, meets IP 65 specifications.

Mode of Installation

Flush mount with seal attached to the terminal.
8 mounting screws.

Type of Case

Front panel in black finished steel, 3 mm thick
with back panel in ABS plastic.

Connection

Mains supply connector (2 wires + ground).

Transmission connector (25-pin female).

Weight

3.1 Kg.

Electrical Characteristics

Mains Supply TSXXBT 182.10r182.2:220 VAC
Supply Ripple +10% -15%

Max. Power Consumption 20 W

Frequency 46 to 64 Hz

Dimensions

1
8| S JE I R I
me
_— | _
3436 | 70
= 276(1) =
20
" "
i il S P
o[ ] @4} &
2 ol =
={RY LIOLOLIO pooodf SN
S e OJoO0o0g Doooog
Oo0oQd0 Dooooo
¢ COO00O0 Dooo00eé) -]
" Oo0o0Og ooggocg | «
T ;4 | & Q,f,i,, R
T
J;o‘ ey | - ‘r 140 I )
i | |
9% = 289,4 =
300

(1) minimum mounting plate cut-out dimensions,
(2) 10 mm max. mounting plate thickness.
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0 Presentation 0

0.2 TSX XBT 182.2 Terminal Special Functions

The TSX XBT 182.2 terminal has two operating modes:

» Axis mode that is the same as a TSX XBT 182.1 terminal, i.e. a dedicated
axis control terminal,

* Process mode that is the same as an XBT C8-250 terminal, i.e. an operator
dialog terminal.

These two modes are mutually exclusive. At any one time a TSX XBT 182.2

terminal can operate as a dedicated axis control terminal or as an operator

dialog terminal. The user can switch between the two modes of operation

simply by pressing a key:

PROCESS
AXIS

The software design of the terminal comprises two separate parts:

* One part that controls the terminal when the Axis Control Mode is selected,

» A second part that controls the terminal when the Process Control Mode is
selected.

» The Axis Control function handles control of the mode selection key.

Selection Key Control p | PROCESS

AXIS
<o~
N O
/ or ¥
A

Axis Control Process Control
Function Function
(XBT 182.1) (XBT C8-250)

This layout implies certain constraints:

1. Although a single data link is used between the Terminal and the PLC, it
must be configured separately for both Access Control and Process
Control Modes (AXIS and PROCESS),

2. On power-up, the terminal will automatically select the Axis Control Mode
(AXIS).
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0.3

Presentation 0

Presentation Rules

Graphics Used
Display

RS EUM PR [ First display line

MAM SET  RF DI Second display line

A dashed underline indicates a flashing message.

Keys
These are shown either by their pictogram or between angle brackets,
< >, especially in the text.

Reading the block diagrams illustrating a succession of operator commands
The block diagrams given in this manual resemble the Grafcet method.
They do not however follow all Grafcet representation rules for ease of
presentation and understanding.

Example

Commands XBT Display Comments

0

v Basic display for the motion direction
A% @ MAN DRIVE selection mode.

CHOOSE DIRECTION Command for moving the moving
or part in the selected direction:
°x- " x+ A * X+ = positive direction
Y » X- = negative direction
A% @ MAN DRIVE The moving part willmove as long as

the key remains depressed.
The 2nd display line gives the cur-
rent position of the moving part.

1866, BaEMH

Release the key

TSX XBT terminal commands can be taken to represent the transition
conditions in the chart, while the XBT display and the AXM commands (mode
selection, moving part motion, etc.) represent actions.

The diagrams show examples of entries made. These examples must be
interpreted by the user and adapted to each specific application. They do not
cover every special case and the user should be familiar with the data entry
principles described in Sub-section 2.1.
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1  Setting the Terminal into Service 1

1.1 Installation

10 O

1 OJoOd

Key for keyswitch,

Cable with 25-pin male Sub-D connector (refer to Sub-section 1.1),
Quick acting protection fuse 5x20 mm, 315 mA, 250 V,

Fuse holder,

Standard mains power cord (2 wires + ground),

Cut-out for flush mounting,

Washers with integral seal (supplied),

Mounting screws, F/90 MA (not supplied),

N I B

Allen key for mounting screws (not supplied).

Notes:

. The TSX XBT 182 terminal will power-up as soon as the mains power cord is
connected (there is no On/Off switch fitted),

. Self-tests can be run to check correct operation of the terminal (refer to the
Appendix, Sub-section 11.1).
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1.2

Setting the Terminal into Service 1

Connecting the Terminal

The TSX XBT 182 terminal can be connected to the programming port of a
TSX Series 7 Model 40 PLC or to a TSX SCM 21 module with UNI-TE
protocol.

Reminder: As soon as the connection is established and the protocol is
declared, all of the TSX XBT 182 terminal’s functions and operating modes
can be used.

Connection to the programming port of a PLC

An XBT Z902 cable comprising:

* A 25-pin male connector for the XBT TSX XBT 182
end, ﬁ Model 40 PL r
* A 9-pin male connector for the pro- T TSTRTIITE
-
gramming port end. - R B -

XBT Z902

The data link protocol used is the Series 7 Adjust protocol (to be selected on
power-up).

Connection to the Uni-Telway port of a PLC

This connection mode can only be used with a PLC processor that has a built-
inUni-Telway interface. These include TSX 47-420/TSX 67-420/TSX 87-420/
TSX 107-420 PLCs.

An XBT Z948 cable is required, comprising:
» A 25-pin male connector for the XBT

Model 40 PLC
end, _\
» An end without a connector, prepared TSX XBT 182
for connection to a tap junction, =
R
* ATSX LES 64 or TSX LES 74 tap Crr Eee |
e XBT 2948 or
junction. B BN Tcable 1oy (Es 74
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1  Setting the Terminal into Service 1

Connecting the Terminal

Connection to a TSX SCM 21 module

The TSX SCM 21 module used must comprise the UNI-TE protocol (type 6
adaptor): TSX SCM 2116 or TSX SCM 2146 modules.

In both cases connection must be made to the lower connector (channel 1).
The TSX SCM 21module must be declared in the PLC 1/O configuration:
module code 697.

. Point-to-point mode connection:

An XBT Z908 cable comprising:
* A 25-pin male connector for the XBT

terminal end, TSX XBT 182
* A 25-pin male connector to plug into —_—

the female connector on the e—

E ol
EessuaN=sS====]
TSX SCM 21 module. o B (T

L o = o

XBT Z918

. Multipoint connection:

An XBT Z908 cable comprising:

* A 25-pin male connector for the XBT
terminal end,

* A 15-pin male connector to plug into
one of the female connectors on the TSX XBT 182
TSX SCA 62 tap junction. =

TSX SCA 62

4 XBT 2908

The data link protocol used is Uni-TE (to be selected on power-up, as
described in Sub-section 1.3).

Mains Supply
A power cord connects the terminal to a 220 VAC 50/60Hz mains power

supply.
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1  Setting the Terminal into Service 1

1.3 Service Introduction

On initial service introduction, or after a power break, regardless of the
position of the mode selection keyswitch, the following display sequence is
shown by the terminal:

Commands XBT Display Comments

PROTOCOL Depending on the sglected protocol:
» SERIE7 when using the program-
B=SERIEF 1=UNITE ming port.

or + UNITE when connected to a
0 1 T TSX SCM 21 module.
Y
A * Enter the axis number.
to MO="77% Displays the status of the selected
axis.
0 15
ENTER -
Y

A 8 EUM PE
AUTO CYC  RF

It may be necessary to select the XBT Configuration mode:

. To modify the stored language,

. To modify the characteristics of the currently selected data line.
To do this, set the mode selection key to Configuration.

The diagram on the opposite page describes the characteristics selection
procedure:

. Selection of the message display language,
. Modification of the communication protocol,
. Access to data line characteristics.
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Service Introduction

Commands

XBT Display

Comments

CONFIGURATION
NORMAL @
CONFIDENTIEL

Language selection

FONCT

or

FONCT

Protocol modification

FONCT

FONCT

MODE = COMF IGUR.

Y

LAMG. = EMGLISH

Y

LINE PARAMETERS

Y

@)

PROTOCOL

B=3ERIE? 1=UNITE

Screen that appears on mode selec-
tion.

Displays the languages available.
Enter the number corresponding to
the selected language.

Change to line configuration:

» Protocol modification, or

» Access to data link characteristics
(1) (refer to next page).

Screen identical to that on displayed
on power-up.

Note: Itis possible for the user to quitthe Configuration mode atany time. Any
selections made are automatically stored by the TSX XBT terminal on
power-down.
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1

Setting the Terminal into Service 1

Service Introduction

Access to data link characteristics (review/modification)

Commands XBT Display Comments
Refer to the previous page for how to
access this screen.
(1)
ENTER i
LIME PAERAMETERS
or PROTOCOL =SERIET

INCR DECR

ENTER

-

Y

LINE PARAMETERS

PROTOCOL UMI-TLH

Enables access to UNI-TE protocol
parameters.

Validates the protocol and allows
access to the line characteristics.

The table below lists the corresponding data line characteristics for each
protocol, <ENTER> allows access to the next parameter.

Protocol SERIES 7 UNI-TLW
Data Link CL Passing RS-485 (*)
Mode HDX HDX
Speed Current speed 9600 (*)
Format 8 bits 8 bits
Parity Odd Odd (*)
Stop 1 bit 1 bit (*)

(*) These characteristics can be modified by using the <INCR>and <DECR>

keys:

* Data link
* Speed

* Parity

» Stop

: RS-485, RS-232,
: 9600, 19200,

: None, Even, Odd,
: 1 bit, 2 bits.
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1  Setting the Terminal into Service 1

Service Introduction

XBT 182.2 Special Case

In addition to configuring the serial link line in axis control mode as described
previously, the terminal must also be configured in process control mode. The
correct procedure is fully described in the XBT-C8 User's Manual, Sub-
section 4.1 supplied with the terminal.
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Using the Terminal

Presentation and Data Entry Principles

0 ° o )
Telemecanlque| TSX XBT 182
O\ CONFIGURATION /
o o JO)) ©
CONFIDENTIEL
o o S © o o [ 1 1 1 1 1 ]
axis || ALarm | [ ALarm || ALarRM T ALARM | [ axs [ x ][ stor [ x| [ Avarm || ———]
seLect || cLear || stop || AcQ DISPLAY I 11 11 11 11 11 |
9 9 9 S © S <]
»}wazs PROG || -— —_— | | 7 | | 8 | | 9 PRO)((:IESS HELP CTRL
g g g © © * 9
O POS pos ||output|| speep TEACH 4 5 6 mooiF | mcr || pecr
3)—T1T—1| ™ ||eror iy
g g g S © S
@ D] X- {m) X+ @ ’ START 1 2 3 Quit || FoneT || DEL @
g g G S © S
1B
L © © J

o> ©

2 lines of 16 characters for operator dialog:

. 1stline
. 2nd line

: Operator guide,
: Parameter values.

@ XBT operating modes selection keyswitch (3 positions).

(3) Function keypad with 30 direct access keys for:
. Selecting the terminal operating mode,
. Following moving part motion,

. Displaying

programs,

. Selecting direct access auxiliary functions,
. Monitoring and acknowledging faults.

Service keypad:
. For Indirect access to auxiliary functions (accessed via <FONCT> key),
. With keys for parameter entry.

@ Six indicator LEDs:

« AXIS
. X'

. STOP
L] X+

. ALARM

: Shows that the Axis Control Mode is selected,
: Shows that the moving part is moving in the negative

direction, or stores the last motion if the Stop LED is lit,

: Shows that the moving part is stopped,
: Shows that the moving part is moving in the positive

direction, or stores the last motion if the Stop LED is lit,

. The sixth indicator LED is not used.

: Shows that a fault on the current axis has been detected.
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2

Using the Terminal 2

Presentation and Data Entry Principles

Function Selection Principle

Direct access functions (Function keypad):
These functions are selected as soon as the appropriate key is pressed.

These keys each comprise a built-in indicator LED, that is only used by the
mode selection function. The indicator shows the currently selected operat-
ing mode.

Indirect access functions (Service keypad):
These functions are selected by pressing the following key sequence:

<FONCT> <Function Nbr.> <ENTER> This sequence displays the param-
eters assigned to the selected function.

Modifying numerical parameters (Service keypad)

MODIF

ENTER

QUIT

DEL

DECR

INCR

Access to parameter modification. The parameter starts to
blink. A new value can be entered from the service keyboard.

Validatesthe data entry: the parameter takes the value entered
(if it is correct) and the display stops blinking.

Cancels the current data entry: the parameter retains its
original value.

Deletes a character during data entry.

For some parameters, these keys can be used to increment or
decrement their value.

Modifying Boolean parameters - Simplified modification sequence

MODIF

ENTER

Blinking display of the inverse state of the currently selected
parameter.

Validates the displayed state.
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2 Using the Terminal 2
Presentation and Data Entry Principles
Description of keys (Function keypad)
Type Key Function Refer to
OAX|S Select axis, display axis/module SS 24
SELECT status.
Errors ° Display errors for the selected SS10.1
DISPLAY axis.
o Acknowledge error command. Resume SS10.2
crean selected mode command (type 2 fault).
OALARM Acknowledge error command. Quit SS10.2
sToP selected mode command (type 2 fault).
CLLARM Acknowledge error command. SS10.2
ACQ (systematic quit) (type 1 fault).
AXM Program [° Display instruction currently being SS 5.1
executed.
OPROG Display instruction. SS 5.1
Operand modification: positions, velocities. SS 5.2
Display © T Display previous function or SS 34
Control instruction. SS 5.1
° Display next function or SS 34
¢ instruction. SS 5.1
© Select next parameter or SS 4.2
i operand. SS 5.1
° Select previous parameter or SS 4.2
‘ operand. SS 5.1
Motion © o Display true position of the moving SS 4.2
Monitoring part and the target position.
© o Display position error (deviation) SS 4.2
ERROR
OAX|S Simultaneously display the positions of SS 4.2
N°2 both axes (including the current axis).
© our Display/modify status of the SS 4.2
auxiliary relay outputs.
° Display true velocity of the moving SS 4.2

SPEED

part (and its programmed velocity).
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2 Using the Terminal 2

Presentation and Data Entry Principles

Type Key Function Refer to
Auxiliary oy Velocity correction factor. SS 6.2
Functions MM
° Teach set points (WNi) (1) SS 6.3
TEACH
° Forced reference point set-up. SS 6.1
@[
Mode o Manual mode with visual control. SS 3.3
Selection {ﬂ})
o Move the moving part in - direction, in SS 3.3
X- manual or reference set-up mode. SS 35
RV Move the moving part in + direction, in SS 3.3
manual or reference set-up mode. SS 35
Oﬂ} Assisted manual mode SS 34
o@ Manual reference point set-up mode. SS 35
< Rect Direct Drive Mode SS 3.6
DRIVE (Servo loop disabled).
O:> Automatic step-by-step mode (1) SS 3.2
STEP
o Automatic block-by-block mode (1) SS 3.2
D
o Automatic cycle mode (1) SS 3.2
CYCLE}
© Starts execution of the selected mode. SS 31
o Stops execution of the selected mode. SS 3.1
Others PROCESS Selects Process Mode when a TSX XBT 182.2 terminal is
AXIS used (not used on TSX XBT 182.1 terminals). SS 2.5
Runs Self-tests, in Confidential Mode (refer to the Appen-
e dix, Sub-section 11.1 or the XBT User's Manual).
Not used.
HELP

(1) Key not relevant for TSX AXM 162 module
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2 Using the Terminal 2

2.2 TSX XBT Operating Modes

TSX XBT 182 terminal operating modes are selected through the keyswitch
located on the front panel.

The Normal mode is a sub-mode of the Confidential Mode. It does not allow
parameter modification.

XBT Configuration Mode
This mode allows:

. Message language selection: French, English or

CONFIGURATION
@ German, (1)
NORMAL . . .
. Communication protocol selection,
CONFIDENTIEL

. Display and modification of line characteristics.

Note: Selecting this mode cancels TSX AXM 182 module reservation by the
TSX XBT terminal.(refer to Divider B, Sub-section 6.6).

XBT Normal Mode
This mode allows:

CONEIGURATION . D!splay of configuration parameters,
. Display of the AXM program,
NORMAL > . Display of WNi internal positions,
CONFIDENTIEL . Monitoring of moving part motion,
. Selection and execution of the following modes:
» Manual operation with visual control,

* Assisted manual operation,
» Automatic cycle and block-by-block.

XBT Confidential Mode

This mode offers all of the functions of the Normal Mode, and in addition
allows:

CONFIGURATION . Modification of type B and C configuration pa-
NORMAL rameters,
CONFIDENTIEL . Modification of operands (positions and veloci-
ties) AXM program,
. Teaching WNi internal positions,
. Forced reference setting,
. Selection and execution of the following modes:
* Servo loop disabled,

» Automatic step-by-step motion.
Changing the keyswitch setting

Changing the position of the key has no effect on the mode currently executed
by the TSX AXM 182 module.

NORMAL ~ CONFIDENTIAL: No effect on the display in progress.

NORMAL or CONFIDENTIAL — CONFIGURATION: Quits the Display mode
and the current TSX XBT action.

(1) The choice available is between English and French.
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2 Using the Terminal

2.3  Functions Available on the TSX XBT Terminal

Functions Access Mode
Direct Indirect Normal Confidential

Operating modes

Automatic cycle (1) X X X
Automatic block-by-block (1) X X X
Automatic step-by-step (1) X X
Manual X X X
Assisted manual X X
Manual reference set-up X X
Servo loop disabled X X
Motion monitoring

Moving part position X X X
Position error X X X
Moving part velocity X X X
Relay output status X D D/M
Second axis position X X X
AXM program

Display current step (1) X X X
Display a step (1) X X X
Modify operands (1) X X
Auxiliary functions

Teach set points (1) X X
Velocity correction factor X X
Forced reference set-up X X
Divert AXM program (1) F80 D D/IM
External position EXT F81 D D/M
Internal counter CNi (1) F82 D D/IM
Standard status register F83 D D
Mask/Demask IT (1) F84 D D/IM
RUN safety enabled/disabled F85 D D/IM
Inhibited outputs F86 D D/M
Emergency stop F87 D D/M
Return to soft stops F88 D/M D/M
Synchronization with PLC (1) F89 D/M D/M
Application title F90 D D
List of application titles F91 D D
Module location F92 D D
Module RUN/STOP F93 D D/M
Display errors on other axes F94 D D
Service introduction function F95 D D/M
Machine factor F61 D D/M
PRF parameter (index) F62 D D
Configuration access

Display F31 - F60 X X
Modification F38 - F60 X
Transfers

TSX - AXM F71 X X
AXM - TSX F70 X
Faults

. Display X X X
. Acknowledgment X X X

D = Display mode access, M = Modification mode access.
(1) Key not relevant for TSX AXM 162 module
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2 Using the Terminal 2

2.4 Axis/Module Status

Display Axis/Module status

o Enables access to the status of the previously
shieer selected axis.
Status:
Axis Nbr.: 0to 15 «NC :Not Configured
.STOP
«RUN
A% B RUH HMFR « NPR:NotProgrammed

« PR : Programmed

MAM SET RF D .D  Fault
. RF : Referenced axis

« NRF: Axis not

referenced.
Selected mode:
* INACTIVE : No mode selected
« AUTO CYC : Automatic cycle
* AUTO S/S . Automatic step-by-step
« AUTO B/B . Automatic block-by-block
* MAN DRIVE : Manual
* MAN SET . Assisted manual mode
* MAN RFP : Manual reference set-up
* OPEN LOOP : Servo loop disabled
Selecting a new axis
Commands XBT Display Comments
O
AXIS
SELECT 0% @ FUM PR Display the status of the axis.
AUTO CYC RF
MODIF T
Y
A
MO 72
4 Enter an axis number.
ENTER T Newly selected axis status.
Y

A= 4 EUN PR

MAM SET RF

217



2

2.5

Using the Terminal 2

Operator Dialog Terminal

This sub-section only applies to TSX XBT 182.2 terminals.

The PROCESS

AXIS

key is always active active and can be pressed to toggle

between Process and Axis Modes.

Commands XBT Display Comments
PRSSAGE Operator Dialog
PROCESS Terminal Mode
s AXIS PROCESS Operation (1)
ENTER
PRSSAGE Axis Control
prOCESS Terminal Mode
FROCESS AXKIS Operation

ENTER

(1) For a complete description of this mode, refer to the XBT User's Manual.
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3 Selecting the Operating Mode 3

3.1 General Principles

Conditions for operating mode selection

Automatic Manual Assisted Manual No
Step Block Cycle drive manual Ref. Servo

o) o Q) ) ) 9 ®)
XBT mode STEP } N\ } @ dﬂ?) E @ DIRECT

DRIVE

Normal no yes yes yes no no no
Confidential yes yes yes yes yes yes yes
(1) (1) (1)

General conditions: Module running and no faults present.
() TSX AXM 172 or TSX AXM 182 modules

Selection principle

. Pressing a key to select a different operating mode disables the currently
selected mode,

. The corresponding key indicator LED lights,

. The display shows the axis/module status as long as the function is not
active,

. The appropriate mode display appears:

Se!ected o% @ AUTO CYC Abb.rewa'ted mode
Axis Nbr. designation.
M START = @ |— Linked parameter or

condition to meet to
activate the mode.

START

Starts mode execution, (exceptin Manual or Manual Ref. Set-up
modes where <X+> <X-> are used to activate the mode).

STOP

Stops execution of the current mode.

The table below lists the parameters that are accessible in each of the
operating modes (refer to Sub-section 4.1).

Position Position Velocity Discrete Stepin

error 1/0O prog.
Automatic yes yes yes yes yes
Manual no
Assisted Manual yes yes yes yes no
Manual Ref. Set-up yes yes yes yes no
Open Loop yes no yes yes no
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3  Selecting the Operating Mode

3.2 Automatic Mode

Activation conditions

. Module configured,
. Module running,
. Module programmed,

. No errors.

Automatic cycle sub-mode

(not relevant to TSX AXM 162 module)

Commands

XBT Display

Comments

o

CYCLE}

A% B RUM PR
1

r

'AUTO_CYC

L

RF

e

A= @ AUTO CYC

M START

&

MODIF

Y

A= @ AUTO CYC

M START

a

10

ENTER

Y

A= @ AUTO CYC

M START

16

START

Y

A= @ AUTO CYC

M ACTUAL

16

)

STOP

Y

Temporary display that appears
during mode selection.

Dedicated mode display.
Shows the starting step number for
the AXM program.

Modification of the start step is
possible.

Enter the new start step.

Starts AXM program execution
from the start step.

Real time display of the step
number being executed.

Linstruction
END

(*) Oifthe start step was not modified.
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3 Selecting the Operating Mode 3

Autom

atic Mode

Automatic step-by-step sub-mode

(not relevant to TSX AXM 162 module)

Commands XBT Display Comments
o
£ A ] |
i @ RUN PR 1 Temporary display that appears

_______________ during mode selection.

Dedicated mode display.

Displays the start step for the

A= B AUTO 55 AXM program. (modification of the
H START = 5 start step follows the same proce-
dure as the Automatic cycle mode).

START T Resume order from the next step.
Y
AX 8 AUTO S-S Displays the step number being
executed.

M ACTUAL = 5

Executed A
instruction T

Goto the next display as soon as the
instruction is executed.

-

A 8 AUTO 5-5 Displays the number of the next step
to be executed.

M RESUME = &

sTop - =instruction
Y yEND |

Automatic block-by-block sub-mode

Special cases

(not relevant to TSX AXM 162 module)

The screens follow in the same sequence as the step-by-step mode, with the
following differences:

. Mode name: AUTO B/B

. Restart after each move instruction with stop a command.

. If the AXM program is already being executed when one of the automatic
sub-modes is selected, the screen that shows the current step is displayed
immediately,

. Ifthe AXM program is waiting to resume, the user can continue the program
by pressing <START>.
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3  Selecting the Operating Mode

3.3 Manual Drive Mode

Enable conditions

. Module configured,
. Module running,
. Calibrated axis,

. No errors.
Access
Commands XBT Display Comments
oﬂﬂ}) e @ RUM PR 1 1emporary display that appears
A . during mode selection.
MAN DRIVE  RF |
_______________ 1
Y
A @ HMAM DRIVE| | Basic display for selecting the
direction of motion.
or CHOQSE DIRECT IOM
o X OX <1
’ " Command for Moving part motion
Y in the selected direction:
A= B MAM DRIVEl A | X+ = Positive direction,
1 oo, aaar] | X- = Negative direction.
The moving part will move as long as
the key remains pressed.
Release the key T The second display line displays
Y the current position of the moving
part.
Note

The velocity of the moving part is set in the AXM configuration AXM (VMAN
parameter) if the velocity correction factor is at 1, if not:

Velocity = VMAN x Correction factor
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3  Selecting the Operating Mode 3

3.4 Assisted Manual Mode

Enable conditions

. Module configured,
. Module running,
. Calibrated axis and divert step.

Access to motion to set point command

Commands XBT Display Comments

o

) ‘g% @ RUM PR 1 Temporary display that appears
[ . during mode selection.

AX B MAM SET Basic mode display.

FOIMT MOTION

ENTER T

Y Reminder of user units.

Displays target point.

MODIF 1 Allows access to modification of the
target point (in Confidential Mode).

Ax @ "o —=>rUn

10000 "
Enter the new target position.
ENTER -
Y
A @ W o——*UH
188E8LM
O - -
START + Command for moving part motion
v to the selected set point at velocity
e @ w ——sur| | VMAN (velocity correction
factor = 1).
18888LM
®stop + <+ position reached

y |
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3

Selecting the Operating Mode 3

Assisted Manual Mode

Access to incremental motion

Commands

XBT Display

Comments

EiK

A= 8 MAM  SET

FOIMT MOTION

ENTER

A= 8 MAM  SET

J0G HOTION

Y

A= 8 IMC1--UAH

5}

MODIF

10000

Y

Ax 8 IMCZ2--UAH

&

Y

Ax 8 IMCZ2--UH

)

ENTER

START

STOP

\

Ax 8 IMNCZ2--UH

1868aLIM

\J

Ax 8 IMCZ2--UH

1868aLM

Y

Basic mode display
(refer to previous page).

Allows motion to jog the moving part
forward one step.

Displays jog increment 1.

Displays jog increment 2.

Access to modification of the jog
increment selected (in XBT Confi-
dential Mode).

Enter the jog increment value.

Commands moving part motion for
a distance equal to the increment
given for velocity (if the velocity cor-
rection factor = 1).

+ « motion completed
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3 Selecting the Operating Mode 3

3.5 Manual Reference Set-up Mode

Validation conditions

. Module configured,
. Module running,

. No errors.
Access
Commands XBT Display Comments
o @ A% B RUM PR Temporary display .that appears
during mode selection.
MAM RFF  HRF
" - - -
A% @ MAM RFP Display the value in the register.
126.6888 MM
MODIF -1
Y
Ax B MAM  REFF
128, B0 _HH1
O ——
Y "
R Enter the reference position (1).
1]
ENTER I
! de displ
AX B MAM RFP Mode display.
CHOOSE DIRECT IOH _ _
Starts moving part motion
“x+ | x| T . X+ Forward direction (2),
Y . X- Reverse direction (2),
AX @ MAM  RFP The key can be released.
ADY. MOTION Motion.velocity = VMAN (if velocity
5 correction factor = 1).
STOP -‘; - gef'
v et-up
A< 8 EUN PR Display the axis status once
MAM  RFF  RF reference set-up is complete.
Note (1) Can be different than 0. The only condition that must be met is:

LSS < Start Position < HSS.

(2) Except when type 3 (cam at end of travel) reference set-up is used and the
moving part is on the cam at the time. In this case motion takes place in the
opposite direction to that specified.
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3.6

Open Loop Mode

Selecting the Operating Mode 3

Enable conditions

Access

. Module configured,
. Module running,
. Axis calibrated,

. No errors.
Commands XBT Display Comments
o

DIRECT .

DRIVE Coy TS eT T oo 7 Temporary display that appears
A @ RUN PR . .
R during mode selection.
| OPEN LOOP  RF

A% B OPEM LOOF Display linked to the mode.
IFC B Displays the velocity instruction in
mV for TSX AXM 182 (-10230 to
MODIE i +10230) and in tens of mV for
v TSX AXM 172 (-1023 to +1023).
A% @ 0OPEM LOOP [ [ Access to instruction modification.
DAC @
100
ENTER T Enter the new value.
Y
Ax @ OPEM LOOP
DAC 188
or
INCR || DECR L A Increments ordecrementsthe instruc-
Y v tion value (min. increment = 10mV).
Ax @ O0OPEM LOOP
DAC  1&81
o Moving part motion command.
START . . . .
(*) if no incrementing.
Y
Ax @ OPEM LOOP
DAC 181 *)

STOP

Commands moving part stoppage.
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4

4.1

Motion Monitoring 4

Motion Monitoring Function Principles

This function allows the display of the following data on the axis selected by
the XBT terminal:

. Position of the moving part,

. Position error (deviation),

. Output status,

. Velocity of the moving part,

. Simultaneous display of the position of another axis.

The table below lists the access conditions for each parameter:

Position of © s . Module configured
the moving part

Position ° . Module configured
error (deviation) ERROR . Operating mode # open loop
Velocity of ° . Module configured

. SPEED
the moving part

Relay O reur . Module configured
outputs

Position of OAXB . Module configured
another axis N°2 « Module running

Note: The Manual Drive mode does not allow access to any of these functions if
either of the X+ or X- keys is being pressed, otherwise all functions are
enabled.

In addition to the display, the indicator LEDs allow monitoring of moving part
motion.

. X- . The moving part moves in negative direction, or stores the last
move if Stop LED lit.

. STOP : The moving part is stopped.

o X+ : The moving part moves in positive direction, or stores the last
move if Stop LED lit.
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4 Motion Monitoring 4

4.2  Parameter Display

Position

POS

Real-time display of the moving part position in user units.

Ax 8 2.88a8 MM [ Current moving part position.

——» 1B@.@@@ MM [ Target position.

Position error (deviation)

[©]
POS
ERROR

Output status

Real-time display of the position deviation (error), i.e. the differ-
ence between the actual position of the moving partin relation to
the position instruction command. This value is displayed in user
selected units.

A= 8 DEVIATIOHN

@. 183 MM | Actual position deviation.

This function displays the status of the relay outputs. Modification is possible
so long as Automatic mode is not selected.

Commands XBT Display Comments

o

OUTPUT

Related display, the blinking output
A< B RBRLRE R340 the output where the status
@ 1 1 @| canbe modified.
or —

o o -+ Enables selection of another output.
- | [ —> Y

MODIF

A% B Ra R1 R2 R2| | The newly selected output is
displayed and blinks.

Bi11@

. Modifies relay status.

<+ s
\
A= 8 E@ E1 B2 B3

Note: Relay output RO cannot be modi
fied (safety interlock).

111

4/2



4  Motion Monitoring 4

Parameter Display

Velocity

o Displays the velocity in real-time, in user units.
SPEED

AX @ 2488MM-MM — True moving part velocity,

—--» 2S@amMM-MM L= Programmed velocity.

Display the position of another axis

Commands XBT Display Comments

AXIS
N°2

Displays the position of amoving part
on the current axis.

Allows entry of the number of the
other axis.

Ax 8 236.838MN1

i

5 Enter the axis number.

ENTER

Y
AX B 256.836MM Moving part position, axis 0

A% 5 5. 1680CH Moving part position, axis 5
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5 AXM Program Access <)

5.1 Display AXM Program (1)

Display Principle

The terminal can display the instruction being executed or any other instruc-
tion in the AXM program.

Measurement
Step Nbr.  Instruction unit

code
|
M CD F -*MM~<MH — Data line

@ GP9 s@@@E — Instruction coding

— Displays other operands of the selected instruction.

Display current step

Condition: Automatic mode selected.

Commands XBT Display Comments

O

H CDO F->MM-MH

Displays the program step currently

B GP3 CHEAER .
being executed.

— + A Access to the next operand of the
Y current step.

M w=>MM

a 28688, BEE

T Return to previous operand.

(1) Not relevant to TSX AXM 162 module
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5 AXM Program Access

5.2  Modify AXM Program Parameters (1)

Display AXM Program

Access condition: The module must programmed.

Commands XBT Display Comments
[¢)
PROG
M
4 +4 Enter the step number to be
v displayed (step O by default).
M
4
ENTER T
Y
M CD F-X*MM-TH )
Displays the selected program step.
4 GF1 48080
(]
+
Y
M #—MM [ Access to the next operand (access
to all operands of an instruction).
4 YEBA. 880
[e]
<— -

K

\

M CD F=>MM-MH

4 GF1 48804

\

M CD F->MM-MH

2 0+1 48804

Return to previous operand.

Access to the next step (access is
possible up to the last step entered).

Return to previous step.

(1) Not relevant to TSX AXM 162 module
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5 AXM Program Access <)

Modify AXM Program Parameters

Program modification is accessible in Confidential mode, allowing access to:

. Velocity values,
. Immediate positions.

Commands XBT Display Comments

Display the program step to be
modified.

M CD F->MM-MM )
Displays the selected program step.

1 GF1 4888

Access to velocity modification.

MODIF T

Y
M CD F->MM-MH

1 GF1 4888

2000

ENTER -+ Enter the new value.
Y
H CI F-=>MM-MH

1 GF1 cBEa

Modifications can be made during AXM program execution.

If the instruction to be modified is being executed, the parameter modification
will only be accepted once execution is completed.
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6 Direct Access Auxiliary Functions 6

6.1 Forced Reference Set-up

Validation conditions

. Module configured,

. Nodule running,

. No errors,

. No active operating modes and servo loop disabled mode not selected,
. Moving part stopped (Stop LED lit),

. XBT mode: Confidential.

Access

Commands XBT Display Comments

il

Display linked to the function

Ax 8@ EFF FORCE

1eeaaEayM | Displays the external position

MODIF T Access to position value
Y modification.
Ax B FORCE
1BEEESELM
0 v <+ Enter the new value assigned to the
v position.
Ax B FORCE
5] iyl
Commands reference set-up
ENTER <4 (O or1000000if no modificationin the
Y example).

Ax 8 EUM PR .
Return to the display related to the

AUTO CYC  RF current mode.
RF: indicates that the axis is
calibrated (referenced).
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6 Direct Access Auxiliary Functions

6.2  Velocity Correction Factor

Access

ENTER

\

/

A= 8 VEL. COR.

Commands XBT Display Comments
°y
e B YEL. COR. Display linked to function.
or 1.066 Displays the factor value.
INCR | | DECR T Increments or decrements the
Y Y factor value.
A< @ YEL. COR.
1.81
DECR + Access to factor modification.
Y
A< @ YEL. COR.
1.0
1 Enter the new factor value:
(see below)

Reminder : The velocity correction factor multiplies all programmed and config-

ured velocities (but cannot exceed the limit set by VMAX).

Performance differences depending on the type of module.

TSX AXM 172 TSX AXM 182
* Number of digits 3 4
in the factor: E.g..1.78 E.g.: 1.782
* Min. value 0.01 0.001
* Max. value 1.99 1.999
» Factor modification Deferred until the Immediate in Manual
accepted. next motion mode (Assisted man.)
command. and in Auto Mode for

instructions GP1 / GP9.

Deferred until the next
command in all other

cases.
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6 Direct Access Auxiliary Functions 6

6.3 Teaching Set Points (1)

Validation conditions

. Module configured,

. Module running,

. Calibrated axis,

. No errors,

. WNi set points can be displayed in XBT Normal Mode, but values can only
be acquired in Confidential Mode.

Access

The user has two options when teaching set points:
. Position the moving part in Manual mode on the set point,
. Directly enter the value of an immediate set point.

1st. Option: Position the moving part on the set point.

Commands XBT Display Comments

O
TEACH

Display linked to the function
(N irar
ENTER T Enters the WNi number to store.
Y
W1 — 2SeEEEUM Displays the content of WN1.
" SSEELM Displays the current position of the
or moving part.
° ° <4 Allows access to the next or the
¢ T v previous word (optional).
W2 - 25668E0H Displays the content of WN2.

SSE61UM Displays the current position
of the moving part.

MODIF Allows access to current position in
y the selected WNi word.

W2 - 2588680H
S3EELIM
ENTER S
Y S ) N .
T SSAALIM torgst ecgrrent pqsmon of the
moving part in a WNi word.
SSEELIM

(1) Not relevant to TSX AXM 162 module
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Direct Access Auxiliary Functions 6

Teaching Set Points

2nd. Option: Entering a calculated immediate value.

Commands XBT Display Comments
o
TEACH
nr Display linked to the function
2 T Enters the WNi number to store.
Y
W2 - 256888H Displays the contents of WN2.
by sSSEELM Displays current moving part
position.
MODIF T
" - -,
U 2 — SEEEElH Allows access to acquisition of anew
—_— — value within the limits XMIN and
SSEALIM XMAX.
100000 Enter the new value

ENTER

Y

W2  18688alHM

208alM

Note: Modification of a WNi internal position by entering a value calculated by the
user can also be carried out while moving part motion is in progress.
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7 Indirect Access Auxiliary Functions

7.1  Selecting Indirect Access Auxiliary Functions

Access

The example below covers the principles of:

. Selection,
. Display,
. Modification.

Commands XBT Display

Comments

FONCT

82

Faz

ENTER

Y

CHE

CH1 CHz2

CH3

Fatata

coc 47

11

MODIF

Y

CHE

CH1 CH2

CH3

255

coc 47

112

Y

CHE

CH1 CH2

CH3

g

2se 47

11

100

ENTER

Y

CHE

CH1 CHz

CH3

Fataa

168 47

11

Enter the function number

Value of the 4 internal counters.

Access to modification.

Selecting the counter to modify.

Enter the new value between
0 and 255.
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7 Indirect Access Auxiliary Functions 7
7.2  Function Description
F80 Divert the AXM program (1)
Ax B DINVERT AXM
M START = 5 Divert step number.
The divert step number can be modified.
<START> causes the AXM program to divert to the predefined step.
Access: Only in Confidential Mode during AXM program execution.
F81 Display/modify the external position
AX @ EXT -> UM Set point display unit.
1666 External set point value (OWxy,6/7).
Access: Display in Normal and Confidential Modes, modify in Confidential
Mode only.
F82 Display/modify the CNi internal counters (1)
CHEe CH1 CH2 CH3
255 252 47 112|  Value of the 4 internal counters.
The values of the internal counters can be modified: <MODIF> key.
( ) and ( ) allow access to the counter to be modified.
Access: Display in Normal and Confidential Modes, modify in Confidential
Mode only.
F83 Display the standard status word (IWxy,0)

ITA SFE SFE= ITO: Interrupt request indicator. .
SFB: Module error (Status error bit).
= @ @ SFB3: Application fault.

F sS-TEST TELE| F: Module failure.
S-TEST: Self-test in progress.
TBLK: Terminal block error.

(1) Not relevant to TSX AXM 162 module

a 5} a
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7 Indirect Access Auxiliary Functions

Function Description

F83 (contd)

Display the standard status word (contd).

MCOMF E-S ADU

a 1 a

SEC oUT.DIS.

5] 5}

NCONF

R/S
ADJ

SEC
OUT.DIS.

Note: Bits active at 1 (0= complementary status),
Access: In Normal and Confidential Modes.

=Module awaiting a
configuration.

=Module running,

=Adjust state.

=Interlock disabled,
=Inhibited outputs.

F84

Select interrupt masking or demasking.(1)

Ax @ MSk IT

LAST ITH = @

Indicates the function used:

« MSK

=Mask,

« DMSK =Demask.
LAST IT N = Step number that

caused the IT.

<MODIF> <ENTER> allows selection of the interrupt mask or demask

function.

Access: Display in Normal and Confidential Modes, modify in Confidential

Mode only.

F85

Select Safety Interlock On/Off modes

Ax @ MODULE

SAFETY 0N

Indicates the selected mode:

. Safety Interlock On,
. Safety Interlock Off.

Reminder : the Safety Interlock Off mode allows module control by the XBT terminal
with the PLC Stopped.
<MODIF>+<ENTER> selects the complementary mode.
Access: Display in Normal and Confidential Modes, modify in Confidential

Mode only.

F86

Inhibit the output

A= @ OUT EMNRE

F=1811 DAC= @

« ENAB enabled outputs,

. DISAB disabled outputs (2),
. R= Status of relay outputs RO to R3.
. DAC= DI/A converter output,
TSX AXM 172: x 10 mV,
TSX AXM 182: x 2.5 mV.
<MODIF>+<ENTER> selects enabled or disabled outputs.

Access: Display in Normal & Confidential Modes, modify in Confid. only.

(1) Not relevant to TSX AXM 162 module
(2) Inhibit only affects relay outputs R1 to R3.
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7 Indirect Access Auxiliary Functions 7
Function Description
F87 Enable/disable the emergency stop function.
Ax B EMG STOF
EMAELE or DISABLE if the emergency stop is
- — already activated.
<MODIF>+<ENTER> causes emergency stop or ends the emergency stop.
Access: In Confidential Mode.
F8s Return the moving part from soft stop overrun.
A @ BACKOFF
or XMIN ifthe moving partlocationis
“HAE
less than the lower soft stop.
Causes automatic return of the moving part. The fault must first be acknow-
ledged by pressing <ALARM ACQ>..
Note: Once the fault is acknowledged, pressing <ENTER> will also return the
moving part from overrun without using function F88.
Access: In Normal and Confidential Modes.
F89 PLC processor synchronization (1)
Ax B CPU SYMC
ACTIVATE
<ENTER> causes synchronization of the AXM program (refer to synchroni-
zation command M).
Access: Normal & Confidential Modes, AXM pgm. execution in progress.
F90 Display the name of the current application.
Ax B AFFLI MAME
PALLETS
Access: In Normal and Confidential Modes.
F91 Display the name of the applications stored in the PLC.

As 13 AFFLICS Gives the number of applications on
LOAD the selected axis.

( )or ( ) allow the name of the next or previous application to be read.
Access: In Normal and Confidential Modes.

(1) Not relevant to TSX AXM 162 module
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7 Indirect Access Auxiliary Functions 7
Function Description
F92 Display the location of the module in the PLC rack.
A @
5=254 RF=8 M= 4
. S = Station number (254 by default),
. R = Rack number,
« M = Slot number (Module Nbr.).
Access: In Normal and Confidential Modes.
F93 Module Run/Stop.
A+ @
or RUN MODULE if the module is
<MODIF>+<ENTER> toggles between module modes Run and Stop.
Access: In Confidential Modes.
F94 Display errors on other axes.
DEF. OTHER RXES
a1 3 Numbers of the axes with errors.
Access: In Normal and Confidential Modes.
FO5 Service introduction function (refer to Divider B, Sub-section 7.4).
A @
INIT R
F61 Adjusting the machine characteristic factor KR (refer to Divider B, Sub-
section 7.4).
A @ KR
o LIFM
F62 Display the position index value.

Ax 8 PRF —->UM

1866

Unit reminder

Parameter value

Access: For display in Normal and Confidential Modes.
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8 Access to the Configuration Parameter Table 8

8.1 Configuration Parameter Access Principles

Access

The following example covers all of the options available for display and
modification.

The modification of a configuration parameter linked to motion is not
accepted directly when it applies to the motion in progress. The modification
will only become effective for the next motion command.

The table in Sub-section 8.2 lists the parameters that can be modified.

Commands XBT Display Comments
FONCT
F
31 T Enter the function number.
Y
Fa3
ENTER T
Y
A# @ ACCE
SJEaMM-S52
Access to modification.
MODIF -
Yy
A= @ ACCE
SEEMM-S52
200
Enter the new value.
ENTER ™
¥
A# @ ACCE
Pag 15 i | Pt

Note: For values with only two states, <MODIF> will toggle between the two
possible states.
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8

8.2

Parameter List

Access to the Configuration Parameter Table 8

Configuration parameters Function Modif. Mnemonic
Sensor resolution F31 RESOL
Maximum velocity F32 VMAX
User selected length unit F33 UPUL
User selected velocity unit F34 UPUV
User selected acceleration unit F35 UPUA
Higher soft stop (Max.) F36 XMAX
Lower soft stop (Min.) F37 XMIN
Acceleration F38 X ACCE
Deceleration F39 X DECE
Type of reference F40 X TYPEREF
Manual control velocity F41 X VMAN
Stopped velocity F42 X VSTOP
Stop time period F43 X TSTOP
Target window F44 X TW
Max. position error (deviation) F45 X DMAX
Speed drive max. voltage F46 X UMAX
Position gain Fa7 X KPOS
Max. velocity tolerance F48 X LIMV
Velocity correction factor F49 X KV
DMAX error divert mask (1) F50 X MDMAX
DMAX divert step (1) F51 X NDMAX
VSTOP error divert mask (1) F52 X MSTOP
VSTOP divert step (1) F53 X NSTOP
TW error divert mask(1) F54 X MTW
TW divert step (1) F55 X NTW
Synchronization time-out (1) F56 X TSYN
Synchronization error divert mask (1)  F57 X MSYN
Synchronization error divert step (1) F58 X NSYN
CPUF divert mask (1) F59 X MCPUF
CPUF divert step (1) F60 X NCPUF
Machine characteristic factor F61 X (2) KR

Note: The configuration parameters can be scrolled using the Cursor Up and

Cursor Down keys.

(1) Not relevant to TSX AXM 162 module
(2) This parameter cannot be displayed as it is an intermediate value and
therefore its value is meaningless.
The procedure for setting and adjusting this value is described in

Divider B, Sub-section 7.4.
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9 Application Transfer 9

9.1 TSX O AXM Transfer

Purpose
Allows the transfer of an application previously stored in the PLC user
memory (Wi or CWi) to the module.

Prior Conditions

* Module Stopped,
* Directory defined,
» Application number corresponding to an existing application.

Procedure
Commands XBT Display Comments
<FONCT> 71 <ENTER> Select the function (indirect access
function).

Ax 8@ TREAMSFER

TSH —* AXM

Y

Ax @

APFLI HMUM 7

1 1 Enter the number of the application

v to transfer.

A @

AFPFLI HMUM 1
+ Starts the transfer.

ENTER

Y
Ax 8@ TREAMSFER

COMF XM WMCH Transfer result;. . '
When the application comprises:

. A configuration,
« An AXM program,
. WNi and CNi variables.
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9 Application Transfer 9

9.2 AXM O TSX Transfer

Purpose

Enables an AXM application to be saved in the PLC’s user memory.

Validation Conditions

Procedure

The application number must be coherent with the number of applications
defined in the directory.

The application must have the same layout (same size and same program)
as its image in the PLC memory (i.e. the parameter values for velocity,
position, etc. may have been modified but not the instructions themselves,
nor the layout of the AXM program).

Commands XBT Display Comments

<FONCT> 70 <ENTER> . Select the function
(indirect access function)
. Starts the transfer.

Ax 8@ TREAMSFER

AxM => TSA

Transfer complete.

Y
Ax 8@ TREAMSFER

COMF AxM WMCH | Transfer result.
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10 Error Monitoring

10.1 Error Display

10

ALARM

This indicator blinks when at least one error or command refusal
has occurred on the selected axis.

If the axis state is displayed, the letter D blinking on the second
display line indicates error detection.

Commands

XBT Display

Comments

[¢]

ALARM
DISPLAY

K

Ax @ =

18 EMG STOF

CLERR -~ STOF

\

a1 STOF FARULT

ACKEMOLLEDGE

Displays the number of errors de-
tected on the selected axis.

Lets the user access error
designation.

Displays type of acknowledgment.

Notes:

Function F94 displays the numbers of axes with at least one error.

To determine the types of errors on each axis, itis necessary to select the
axis (refer to Sub-section 2.4).
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10 Error Monitoring

10.2 Error Acknowledgment

10

Type 1 error

Type 2 error

Special case

ALARM
ACQ

24 TER. ELOCK

ACKEMOLLEDGE

Acknowledges the error if it has ended.

ALARM
CLEAR

ALARM
STOP

MESSAGE CODE ERROR

TER. BLOCK 24 Terminal block unlocked or missing
LIMIT (*) 20 Soft stop (limit switch)
OVERFLOW 22 Calculation overflow

POWER FAIL 23

Power break

(*) Soft stop errors must be acknowledged by pressing <ENTER> F88 before
returning the moving part from overrun.

18 EMG  STOF

CLERR ~<STOP

Acknowledges the error and continues the current program.

Acknowledges the error and quits (deactivates) the current program.

MESSAGE CODE ERROR

EMG STOP 10 Emergency stop: Bit Oxy,7 at O

EMG STOP 14 10 Emergency stop: Input In4 not supplied
DEVIATION 02 Position error (deviation)

SYNC. ERROR 03

Synchronization

TARGET WINDOWO04

Target window

CPU FAIL 05

PLC stopped or PLC error

STOP ERROR 01 Stop

COMM REFUSED An impossible motion command has been re-
guested. Acknowledged by the next valid com-
mand.

Divider B, Appendix Sub-section 9.7 describes the
reasons for command refusal.
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A Appendix A

A.1 Self-tests

Purpose

Access

The self-tests check correct terminal operation (e.g. when the system is first
installed).

A self-test can be performed even when the terminal is not connected to a
TSX Series 7 PLC. Essential terminal components are tested sequentially:
RAM, PROM, Buzzer, Display, etc.

The <ENTER> key can be pressed at any time to jump from one test to
another.

The self-tests are accessible in Confidential Mode.

CONFIGURATION

NORMAL

CONFIDENTIEL

Commands XBT Display Description
‘ MODE=COMF IDEM.
N\ A
—|®
~| CTRL
LED on T
Y
## SELFTEST ##* A
BT 182 Yi1.@
[ J
CTRL
LED off y

To exit the self-test procedure and return to Confidential Mode functions,
press <CTRL> at any time.
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A Appendix

Self-tests

Self-test execution procedure

©

f ©
1blomecenlquo |

TSX XBT 182

©

NORMAL

@ ol Keys that are active

CONFIDENTIEL

during the self-test
procedure:

SR
0=~

| Start test,

©

—Validate test and move
to the next step.

The <ENTER> key can be pressed at any time to jump from one test to

another.

To exit the self-test procedure press <CTRL> or turn the key.

Commands

XBT Display

Description

CONFIGURATION

NORMAL

CONFIDENTIEL

CTRL

ENTER

MODE=CONF IDEN.

Y

#k SELFTEST ##

Y

#k SELFTEST ##

“ET 152 V1.8

The XBT terminal software version is

“displayed.

A2



A Appendix

Self-tests

Memory tests

Commands

XBT Display

Description

Program memory
test

or

#k SELFTEST ##

TEST PROM

INCR

DECR

Yy

#k SELFTEST ##

#k SELFTEST ##

TEST CORRECT

or

TEST IMCORRECT

ENTER

Message memory
test

or

Y

#k SELFTEST ##

TEST EAM

INCR

DECR

Y

% SELFTEST ##

or

#k SELFTEST ##

TEST CORRECT

TEST IMCORRECT

ENTER

Addressing test

or

Y

#k SELFTEST ##

TEST ADDRESS

INCR

DECR

Y

The operator must fit the RS-232 (*) test
plug before running this test

#k SELFTEST ##

or

#k SELFTEST ##

[
TEST CORRECT

TEST IMCORRECT

ENTER

(*) Refer to the wiring diagram at the end of this section for information on

how to wire the test plugs.




A Appendix A
Self-tests
Commands XBT Display Description
w4 SELFTEST #:#
Pressing a key will display the key code.
TEST KEYEBOARRED
INCR T
\
IMCE
9 1 To perform a complete test, press all keys,
\ except:
= [FONCT] That jumps to the next Auxiliary
v function,
<ENTER> That jumps to the next test,
and
DEL T [CTRL]  That exits the auxiliary functions
A mode.
TEL
O
AXIS T
SELECT 4
Fial

ENTER

INCR

CONFIGURATION
NORMAL @
CONFIDENTIEL

CONFIGURATION
NORMAL

CONFIDENTIEL

CONFIGURATION
NORMAL

CONFIDENTIEL

ENTER

\

/

#k SELFTEST ##

TEST KEYEBOARRD

\

4

#k SELFTEST ##

MODE=CONF IDEN.

Y

4

#+ SELF

TEST #*

MODE=MORMAL

\

/

#+ SELF

TEST #*

MODE=CO

HF IGUR.

\

4

#+ SELF

TEST #*

MODE=CO

HFIDEM.

Turn the key.

Yy Display the corresponding mode.

Return to Confidential Mode to perform the
remaining tests..

\

4
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Self-tests

Test display units

Description

Commands XBT Display
#k SELFTEST ##
or TEST DISFLAY
INCR DECR ™
Y
s e e =
or e e g2 e
INCR DECR -
L
*
or *
INCR DECR -
L
3 3 3 3
or 2 5 5 5
INCR DECR -
\
< 4
or < 4
INCR DECR -
Y
B e T E P E P B P P B P LA
or B T e T E P E P B P A P B P LA
INCR DECR -
L
EI EI EI El El El BI EI
EI EI EI El El El BI EI
ENTER -
\
#k SELFTEST ##
or TEST LEDS
INCR DECR -
Y
#k SELFTEST ##
or LEDS 0OH

INCR

DECR

Y

#k SELFTEST ##

LEDS OFF

ENTER

\/

Tests display segments.

Lights all LEDs.

Extinguishes all LEDs
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Self-tests

Test outputs

Commands

XBT Display

Description

or

INCR DECR

or

INCR DECR

ENTER

or

INCR DECR

or

INCR DECR

ENTER

Data link test or

INCR DECR

<
-

ENTER

#k SELFTEST ##

TEST BUZZER

\

#k SELFTEST ##

EUZZER OH

Y

#k SELFTEST ##

EUZZER OFF

Y

#k SELFTEST ##

TEST EELAY

Y

#k SELFTEST ##

RELAY 0N

Y

#k SELFTEST ##

RELAY OFF

Y

#k SELFTEST ##

TEST RS 232

Y

Sound buzzer

Stop buzzer

For XBTs with relay outputs only

Close relay contact

Open relay contact

Fit the RS-232 test plug

#k SELFTEST ##

#k SELFTEST ##
or

TEST CORRECT

TEST IMCORRECT

\
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Self-tests

Test outputs

Commands XBT Display Description
y
## SELFTEST ##
Fit the RS-232 test plug
TEST RS 232

or

INCR DECR

\/

% SELFTEST ##

#k SELFTEST ##

TEST CORRECT

or

TEST IMCORRECT

ENTER

or

Y

% SELFTEST ##

TEST RS 422

INCR DECR

Y

Fit the RS-422 test plug

#k SELFTEST ##

or

#k SELFTEST ##

TEST CORRECT

TEST IMCORRECT

ENTER

or

Y

% SELFTEST ##

TEST 28mA CL

INCR DECR

Y

Fit the current loop test plug

% SELFTEST ##

or

#k SELFTEST ##

TEST CORRECT

TEST IMCOREECT

ENTER

or

Y

% SELFTEST ##

TEST EUS

INCR DECR

Y

Fit the current loop test plug

% SELFTEST ##

% SELFTEST ##

TEST CORRECT

or

TEST IMCORRECT

ENTER

Y

% SELFTEST ##

or

SELECT PROTOCOL

MODE=COMF IDEHM.

B=SERIEY 1=UMITE

If XBT not connected

If XBT connected
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Self-tests

Wiring the test plugs

The test plugs are not supplied ready to use, it is up to the user to wire their
own, using a connecter plug and the diagrams below. The diagrams apply to
the three types of test that can be performed.

RS-232 and 20mA Current RS-422 Test Plug
Addressing Test Plug Loop Test Plug
(O ) (O ) (O )
10 N 1o
[ & 14 O 14 O 14
2 2 O 2 O
15 15 15
3 :] d 3 o © 3 o ©
|| 17 O 17 O 17
5 ® 5 o 5 E\.
O 18 O 18 18
6 O 6 O 6
19 19 19
; o« ; o © . o ©
o) 20 20 O 20
8 O 8 O 8 O
9 o O 21 9 I 21 9 o O 21
10 o O 22 10 22 10 o @) 22
23 I-. 23 23
11 O © 11 O 11 O ©
1 o © 24 1 o © 24 1 5 © 24
sl )T sllo T sllo T
O O O
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A.2 List of Abbreviations

A ACCE Acceleration
ACK Acknowledgment
ADJ Adjust
APP Application
AST Assisted manual mode
AUTO Automatic
AX Axis
AXM TSX AXM 172 or 182 module
B B/B Block-by-Block (Point-to-Point)
C CD Code
CL PASS Passive current loop
CM Centimeter
CONF Configuration
CONFIG Configuration
CPU PLC processor
CcYyc Cycle
D D Error (Fault)
DAC Digital/Analog converter
DECE Deceleration
DEU German
DIVERT Divert
DMAX Max. deviation allowed
DMSK Demask
E ENA Enable
ENG English
EXT External (set point)
F F Velocity (feedrate)
FBIT Fault bit
FR French
H HDX Half duplex
HS Unserviceable
IT Interrupt
K KPOS Position gain
KR Machine characteristic factor
KV Velocity correction factor
L LAST Last
LIMV Maximum velocity (manual modes)

A9



A Appendix

List of Abbreviations

M

MAN
MCPUF
MDMAX
MOD
MOT
MM
MSTOP
MSYN
MTW

N

NC
NCONF
NCPUF
NDMAX
NPR
NSTOP
NSYN
NTW

ouT
OUTDIS

PARM
POS
POSIT
PR
PRF
PROG

REF
RESOL
REV
R/S

SZ

SAFE
SELECT
S-TEST
SYN

T
TBLK
TSTOP
TSYN
TSX
TYPEREF
TW

Meter

Manual mode

Mask CPUF error

Mask DMAX error

Mode

Motion

Millimeter

Mask VSTOP error

Mask Syncronization error
Mask TW error

Number

Not configured

Not configured

CPUF divert step
DMAX divert step

Not programmed
VSTOP divert step
Sync. error divert step
TW divert step

Output
Output available

Parameter
Paosition

Position
Programmed
Index parameter
Programmed

Referenced (reference point set-up)
Resolution

Reverse

Run/Stop

Seconds squared
Safety interlock
Selected
Self-test
Synchronization

Relay output (discrete 1/0)
Terminal block

Stop time-out
Synchronization time-out
TSX Series 7 PLC

Type of reference

Target window
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A Appendix A
List of Abbreviations

U UM Micron
UMAX Speed drive max. voltage
UNI-TLW Uni-Telway
UPUA User units: Acceleration
UPUL User units: Length
UPUV User units: Velocity

\Y, VAL Value
VEL Velocity
VEL COR Velocity correction
VMAX Maximum velocity
VMAN Manual control velocity
VSTOP Stopped velocity

w WAIT Wait

X X Position
XMAX Higher soft stop (Max.)
XMIN Lower soft stop (Min.)
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A Appendix A

A.3 Diagnostic Assistance

A number of operator errors (incorrect parameter values, selecting a function
when the selected mode does not allow it, etc.) are indicated by the terminal
buzzer sounding.

In some cases, an error message is also displayed to indicate the reason for
command refusal. Table 1 lists the various messages that may be displayed
and their cause. In most cases, this is enough to allow the operator to take
corrective action.

In other cases a generic message may be displayed or the system may react
unexpectedly, leaving the user to perform troubleshooting diagnostics to
determine the cause. Table 2 lists the most frequently encountered symp-
toms. It cannot cover all possible situations, and the user can add to it as
specific situations are encountered in operational use.
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Diagnostic Assistance

Table 1
Commands that cannot be executed.

(A full list of errors caused by the application or the module is located in
Sub-section 10.2.)

Number Message Description

1.1 AXIS NOT PROG. The selected AXM module does
not have a loaded program.

1.2 AXIS NOT REF. The axis is not calibrated (refer
enced). Set the reference point
in order to access the selected
function.

1.3 AXM PGM STOP AXM program execution is not in
progress.
<START> in Automatic Mode will
start the program.

1.4 WAIT RESTRT AXM The AXM program is waiting for a
resume command. Press<START>.
In step or block modes.

15 MACHINE RUN The moving part is in motion or
stop checks are still in progress.
Wait for it to stop before entering the
required command.

15 MACHINE STOP The moving part is stopped.

1.6 INACTIVE MODE The selected mode is inactive.
<START> mode to activate it.

1.7 MODE ERROR The selected function is not enabled
in the currently selected operating
mode.

1.9 BACKOFF IMPOSS. The return from soft limit overshoot

function is only enabled if there is:

. No soft stop error,

. No other error inhibiting moving
part motion.
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Diagnostic Assistance

2.1

AXM STOPPED

Function cannot be accessed with
the module Stopped. Place module
in Run: Function F93.

2.2

AXM NOT CONF.

Function cannot be accessed,
module not configured.

2.3

AXM RUNNING

Function cannot be accessed with
the module Running. Stop module:
Function F93.

2.4

AXM NOT RESERV

The AXM module is reserved by
another terminal.
Repeat the operation.

3.1

TSX STOP

Function cannot be accessed with
the module stopped:

. SetPLCtoRun,or

. Select Safety Off mode (F85).

3.3

TSX NOT CONF.

The PLC is not configured, no
AXM functions are available.

3.6

TSX NOT RESERV

The dedicated axis field in the PLC
memory is already reserved by an
other user.

4.1

SYSTEM ERROR

Refer to the possible causes
(described on the following pages).
Repeat the command.

4.2

DIRECTORY ERROR

The directory was not created (1).

4.3

APPLI NOT DEF

The nbr. of applis in the AXM ex-
ceeds the nbr. of applis declared.

4.4

KEY ERROR

The function cannot be accessed in
the selected XBT mode. Change the
keyswitch position.

APPLI FAIL

Invalid application.

DIFF.APPLI.LEN

The size of the application in AXM
memory is different from the image in
TSX memory.

Transfer by is F70 illegal.

(1) This message can also be obtained on a TSX XBT 182 terminal version
1.0, for a configuration :
- having more than 16 axes
- having at least a TSX 162 module
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A Appendix A

Diagnostic Assistance

Table 2:

Situations that may cause generic messages to be displayed, or unexpected
system responses.

System Error message: This message is displayed when a afteran TSX XBT
terminal command, an unexpected system response occurs. This situation
can be caused by various events (no response from the module, conflict
between the TSX XBT terminal and the PLC, etc.).
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9TV

Unexpected System Reactions and Probable Causes

System Reaction

Probable Causes

Remedial Action

SYSTEM ERROR when function F70 is used
(AXM — TSX Transfer).

. The axis number stored in the module is not the

same as the logical axis number corresponding
to the slot used.

. The Axis Nbr./Application Nbr. pair stored in the

module does not exist in the directory.
(These situations are caused by replacing or
moving modules within the racks).

. If this situation is not caused by inverting mod-

ules, transfer the back-up copy of the applica-
tion from the PLC (TSX) memory to the AXM
module memory.

SYSTEM ERROR when attempting to change
modes.

. An application error is present. This makes it

impossible to change modes.

. Conflict between the XBT terminal and the PLC

program.

. Acknowledge the error before attempting to

change modes.

. To check this condition:

* Select AXM Safety Off Mode (Function F 86),
* Stop execution of the PLC program.
If the condition ends, this was the correct action.

SYSTEM ERROR and COMMAND REFUSAL
when aManual Mode motion command is entered.

. Moving part position incompatible with the se-

lected direction of motion. Atargetwindow value
that is too large may cause this situation.

. Enter a "reasonable" value for the target win-

dow.




Unexpected System Reactions and Probable Causes

System Reaction

Probable Causes

Remedial Action

Error not acknowledged after an ABORT com-
mand.

. If the error ends, —_——

Check that the AXM module is indeed running
(Function F 93).

As soon as the module starts running, this will
acknowledge the error.

XBT goes into a LINE FAULT as soon as the
UNI-TE protocol is selected.

XBT goes into a LINE FAULT as soon as the axis
number is selected.

. XBT/SCM 21 or XBT/SCI disconnected,
. The line parameters of the XBT and SCM or SCI
are incompatible (incorrectly configured).

. Module absent, or module physically present is
of a type different to that declared in the PL7-3
configuration

. RESET MESSAGE bit (OWxy,0,2) at 1.

. Check the type of cables and the connections,
. Check the parameters.

. Reset the bit to 0 and, if necessary correct the
PLC program.

The START key has no effect (+ buzzer).

. START command before a mode was selected,
. START command before stop check time-out.

. Wait for the Stop LED to go out.
If necessary, adjust the Stop parameter.

COMMUNIC ERROR

Incorrect Time-Out parameter in the

TSX SCM 21 module configuration.

Reset the value of this parameter to 30 ms.
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A.4 Index
Subject Pages
A Application name 714
Application storage 9/2
Automatic cycle 3/2
Axis/module status 217
Axis selection 217
B Block-by-block (point-to-point) 3/3
C Choosing the protocol 1/3
CNi internal counters 711 712
Configuration 8/1
Configuration parameters 8/1
Connection 1/1
D Display the current instruction 5/1
Divert AXM program 712
E Emergency stop 714
External position 712
F Fault (error) 10/1
Fault (error) acknowledgement 10/2
Forced reference set-up 6/1
Indicator LEDs 2/1
Interrupt masking 713
L Language selection 1/3
Loading an application 9/1
M Manual mode 3/4 3/5
Manual reference set-up 3/7
Mode activation (enable) 3/1
Mode selection 3/1
Modification of configuration parameters 8/1
Modification of the AXM program 5/3
Module reservation 2/5
Module Run/Stop 715
Moving part position 4/1
@) Open loop mode (servo off) 3/8
P Position error (deviation) 4/1
Power return 1/2
R Read AXM program 5/1
Relay outputs 4/1
Return from soft stop overshoot 714
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Index
S Safety interlock disabled mode 713
Status register word 712
Step-by-step 3/3
T Teaching a set point (WNi) 6/3
Terminal block 10/2
\ Velocity 4/3
Velocity correction factor 6/2
X XBT mode selection keyswitch 211 2/5
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A Appendix

A.5 Setting-up an Axis from a TSX XBT 182

Refer to Divider B, Sub-section 7.4 for a full description.
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A.6 Different software versions

There are two software versions for the TSX XBT 182 axis control terminal :

- Version V1 (available October 1990 to November 1991) operates with
configurations having a maximum of 16 TSX AXM 172 or TSX AXM 182
axis control modules,

- Version V2 (available December 1991 onwards) is restricted to 16 axes
(even if the configuration has more than 16 modules), and is compatible
with all 3types of module, TSXAXM 172, TSXAXM 182 and TSXAXM 162.

Comparison table of the two versions

Criteria Version V1 Version V2

Number of axes 16 16
handled
Behaviour if Fault appears Restricted to 16
configuration has with message Access to more than
more than 16 axes DIRECT. NOT AVAIL. | 16 axes not possible
Types of modules TSX AXM 172 TSX AXM 172
handled TSX AXM 182 TSX AXM 182

TSX AXM 162
Behaviour when Message Normal
configuration includes | DIRECT. NOT AVAIL.
TSX AXM 162
modules

Divider D of this manual describes the operation of the TSX XBT 182 terminal
under version V2. Taking into account the previous restrictions, this manual
applies equally to version V1. However, TSX XBT 182 terminal version V2
does not perform a coherence check of operator commands with the type of
module. Thus, for a TSX AXM 162 module (non programmable), the
programming mode commands are sent to the module without filtering, which
refuses them (message AXM NOT PROGRAMMED). For the same type of
modules, the TSX XBT 182 terminal accesses the WNi internal dimensions
table (TEACH key) and the CNi counters (F82 function) which, although not
used, are nevertheless present. The same applies to the configuration
parameters relative to fault processing (functions F50 to F60).
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Indicator LEDs

TSX AXM182
® (| Red"F"LED Module failure,

|:| OK() | Green"OK" LED  Module powered-up and operating correctly,
R2 ()| Red "Rx" LEDs Relay outputs active (output R3 is not

__R1O shown),

_ ROO)| Red"Inx" LEDs Inputs powered-up or at 1.

____1InoO

- |n1Q Note: The In4 indicator must always be lit during normal op-
20 eration showing that motor drive current is present.
__In30)

1 40

Characteristics

. Installation: Any slot in a TSX 47-40/67-40/87-40/107-40 basic rack or
TSX RCE 860 or TSX RCF 860 extension rack.
. Locating devices and software configuration code: TSX AXM 172: 729,
TSX AXM 182: 732,
TSX AXM 162: 735.
. Response to a power/break return (power break of at least 10 ms):
- Immediate travel stoppage,
- Quit AXM program,
- Axis calibration lost,
- Software configuration and AXM program are protected by the internal
battery back-up of the module.
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Connections

Common to TSX AXM 172/ AXM 182 /| AXM 162

Sub-D 9-pin Connector
VN --- Connections mode
O within the module
%\
9 _O +
b o SANA
SANA ~-O =
= O
O
© )
O
6
\\l/ =
_ O
Male connector seen
from the pin side
Specific to Specific to
TSX AXM 172 TSX AXM 182 / AXM 162
Signals BLK 4 Term. Block Signals
Input  Ind 24V Ind @ — Input In4 0O )
Input  In3 24V n§ @ — Input In3 . KN
Shield @) 9 na
Input  In2 24V 2 @ — Input In2 o O Ind
Vv DE 5V Input Inl 24v - o
Input  Inl 24V Frnt | (co)|— o O RaT
SENSOR R1R2C
Input  In0 24V - — Input In0 SUPPLY o— AR
Output R2 NO — 4 @ S5V 0O © Egé
@) R3T
Output R1 NO t NC Output R2 ENCODER +5VDe Q 5
NC C CommonRLR2| | SUPPLY { oV O\ (15
g
Output RO C ! ] NO Output RO II
Output RO NO I NC - - - connections made || Sub-D 25-pin
NC +—1 C  Output RO within the module ¢
Output R3 C e E— NO Output R3 Shield (1) 12
Output R3  NO I NC ~ 0V encoder Q/JI\O
L+ |
NC ! ! C Output R3 5VDC encoder 5 O
Ground = = Ground o + o ©
n O
-
To encoder < + O
In1 { O ®)
N o :
+
O
In2 e)
~ {- O
o O
Sense I e
O
T. Block o
O 25
RENeg
O J
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PLC/AXM Interface

Addressing

Discrete I/O

bits

Input: Read by CPU

Output: Written by CPU

JIor (@]

XY, i
\— Bit Nbr.
Slot Nbr.

Rack Nbr.

Register

words

IWor OWxy,i

Input: Read by CPU

‘ |—Word Nbr.
Slot Nbr.
Output: Written by CPU

Rack Nbr.

Discrete I/O Bits

FEDCBA9S8

76543210

by, [T T[T [ TT] Oxy, [ [T TT]]]
Ixy, 8 | 1 = Outputrelay RO active Oxy, 0 Reserved
Ixy, 9 | 1 = Outputrelay R1 active Oxy, 1|1 =Activate output relay R1
IXxy, A| 1 = Outputrelay R2 active Oxy, 2| 1 =Activate output relay R2
Ixy, B| 1 = Outputrelay R3 active Oxy, 3| 1 =Activate output relay R3
Ixy, C Reserved Oxy, 4| 1 =START operating mode
Ixy, D| 1 = InputIn3 supplied Oxy, 5|1 =STOP operating mode

Oxy, 6| 1 =Resumefromthenextstep (step-hy-step)

Ixy, E| 1 = Module reserved * Resume current step (after Stop)
Ixy, F | 1 = Moving part stopped Oxy, 7| 0 = Emergency stop command

8 Input Register Words

IWxy, O
IWxy, 1
IWxy, 2
IWxy, 3
IWxy, 4
IWxy, 5
IWxy, 6

IWxy, 7

Standard Status Word
I I U Ay |

F 0

Complementary Status Word 1
N Yy |

E 0

Complementary Status Word 2

Current Step Nbr.
1 Step 7 0

Step Nbr. Before

Last IT Step Divert Instruction

Position Error
(LSB)

Position Error
(MSB)

Position (LSB)

Position (MSB)

8 Output Register Words

OWX)/, 0 Standard Command Word
T B
F 0
OWny 1 Complementary Command Word 1
I I A v |
F 0
OWny 2 Complementary Command Word 2
N T O A B
F 0
*
OWX)/, 3 Start Step Nbr. Comparison
Value
* . .
OWX)/, 4 C\:/:/\l(;r%r,\%w' CNi Word Value
OWX)/, 5 DAC Value (open loop) or
Velocity Correction Factor
OWX)/, 6 External Set Position (LSB)
OWX)/, 7 External Set Position (MSB)

* Not relevant to TSX AXM 162 module.
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OWXxy, 0 Standard Command Word

FEDCBA9876543210

OWXxy, 1 Complementary Command
Word 1

FEDCBA9876543210

HNENEEEEENEEEEER

0, |1 = Mask the interrupt
2 |1 = Reset message systemto O
(Text block)
C |1 = Change module state to Run
0 = Change module state to Stop
E |1 = "Safety Off" mode
1 = Inhibit outputs

OWXxy, 2 Complementary Command
Word 2

FEDCBA9876543210

0 | Operating mode selection nibble
0000 None

— | 0111 Open loop
1| 0001 Manual reference set-up
|| 0010 Manual operation
2 | 0100 Assisted manual operation
| | 1000 Automatic step-by-step mode :
3 | 1001 Automatic block-by-block mode :
1010 Automatic cycle mode

411t = Preset one of the four CNi internal
words

CNiNbr.  OWxy,4 (MSB)
CNiValue  OWxy,4 (LSB)

5|t = Loadoneofthe WNiinternal positions
WNi Nbr.  OW-xy,4 (MSB)

Current position value ~ WNi value
0 [ = Acknowledge stop error and resume
current mode
1 |t = Acknowledge stop error and quit 6|t = Forced reference set-up
current mode OWxy,6 and OWXxy,7 are loaded in
2 |t = Acknowledge position error and the current position measurement
resume current mode 711 =Return moving part from soft stop
3 |t = Acknowledge position error and overrun
quit current mode ]
8 1 = Divert the AXM program to the step
4 |t = Acknowledge synchronization error given by register word OWxy,3
and resume AXM program
5 | T = Acknowledge synchronization error 9.[t = Synchronization in automatic mode
and quit automatic mode
Al In manual or manual reference set-up
6 |t = Acknowledge TW error and mode:
resume current mode 1 = Move command in - direction
7|t = Acknowledge TW error and 0 = Move command in + direction
quit current mode
8|t = Acknowledge CPUF and
resume current mode
9|t = Acknowledge CPUF and
quit current mode
A |t = Acknowledge emergency stop error
and resume current mode
B|t = Acknowledge emergency stop error
and quit current mode
C| 1 = Acknowledge soft stop error
D| 1 = Acknowledge calculation overflow
E|[t = Acknowledge PWF error
t = Reserved

* Not relevant to TSX AXM 162 module.
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IWxy, 0 Standard status word IWxy, 1 Complementary status word 1

FEDCBA9876543210 FEDCBA9876543210
LTI I TTPT PPl Tl INENEEENENENENEE
0|1 =ITAXM CPU,resetto 0 by 0 | Operating mode nibble
acknowledgment 0000 None
0111 Open loop
1 [Reserved

1 [ 0001 Manual reference set-up

|| 0010 Manual operation

2 [1 = Resetthe message system 2 | 0100 Assisted manual operation
(Text block) | [ 1000 Automatic step-by-step mode *

3 [1 = Module ready 3 | 1001 Automatic block-by-block mode *
1010 Automatic cycle *

4 |1 = Module general error or store error
411 = Move in - direction
0 = Move in + direction

5 | Reserved or store the last motion direction if stopped
6 |1 = Module type 3 error or store error
5, 1 = AXM program running

7 | Reserved 6 | 1 = Reference set-up in progress
8 |1 = Module failure 7 | 1 = Return from soft stop overrun
9 |1 = Self-tests in progress 8 | 1 = Awaiting a start command for the se-
A |1 = Terminal block not locked lected operating mode
B [1 = Awaiting configuration 9|1 = End of AXM program

0 = Module configured 2

- A| 1 = Referenced axis

C |1 = Module running

0 = Module stopped B,| 1 = AXM program loaded in module

memory
Reserved

C| 0 = Supply to input In4 lost
E |1 = Safety mode off PRl P

= Motion command refused

F |1 = Inhibited output state

1
1 = AXM program synchronization error

F| 1 = Positionerror

Mxy,2 Complementary status word 2

FEDCBA9876543210
| Current Step Nbr. " I | | | I | | ||

0 |1 = Moving part position < Lower Soft
Stop

1|1 = Moving part position < Higher Soft
Stop

2 |1 = Stop error

1 = Emergency stop active (In4 or Oxy,7)

4 |1 = Currentpositionmeasurementoutside
of the target window

511 = PLC error or PLC stopped

6 |1 = Process PWF error

7 |1 = Calculation overflow error

* Not relevant to TSX AXM 162 module.
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Configuration

Access | XBT Function | Parameters Values
A F31 RESOL Sensor resolution Units: um  Limits: 0.1 and 1000.0
A F32 VMAX Maximum velocity Units: mm/mn
A USER UNITS
F33 . UPUL Length Units: um, mm, cm, dm, m
F34 . UPUV Velocity Units: mm/mn, cm/mn, dm/mn, m/mn
F35 . UPUA Acceleration Units: mm/s?, cm/s?, dm/s?, m/s?
A F36 XMAX Higher Soft Stop
F37 XMIN Lower Soft Stop
C F38 ACCE Acceleration
F39 DECE Deceleration
B F40 TYPEPO Type of reference set-up | 1 = Short cam + Marker
2=Cam
3 = Long cam to zero + Marker
B F41 VMAN Manual mode velocity Limits: 1 mm/mn and VMAX
C F42 VSTOP Stopped velocity Limits: 1 mm/mn and VMAX
B F43 TSTOP Stop time-out Units: 10 ms  Limits: 65535
C F44 TW Target window Limits: 1 pm and (XMAX-XMIN)/2
Cc F45 DMAX Max. position deviation Limits: 1 um and XMAX-XMIN
B F46 UMAX Speed drive level for VMAX | Units: Volts Limits: 1.00 and 9.00
B Fa47 SERVO POSITION:
F48 . KPOS Position gain Units: 1/s Limits: 1.00 and 32.00
. LIMV Velocity limit Units: % Vmax  Limits: 5 and 20
F49 . KV Feedforward factor Units: Volts Limits: 0 and 100
B F50 " MDMAX DMAX divert mask Y =YES N=NO
Cc F51 " NDMAX DMAX divert step Limits: 0 and 253
B F52 " MSTOP VSTOP divert mask Y =YES N=NO
C F53 " NSTOP VSTOP divert step Limits: 0 and 253
B F54 " MTW TW divert mask Y =YES N=NO
C F55 " NTW TW divert step Limits: 0 and 253
C F56 " TSYN Synchronization time-out Units: 10 ms Limits: 1 and 65535
B F57 " MSYN Synchronization divertmask | Y = YES N =NO
C F58 * NSYN Synchronization divert step | Limits: 0 and 253
B F59 " MCPUF CPUF divert mask Y=YES N=NO
B F60 " NCPUF CPUF divert step Limits: 0 and 253
A ) NBWN Nbr. of stored WN Limits: 0 and 100

Access: A = Modify in the configuration, B = A + Modify with XBT terminal, C = B + Modify by AXM program.

* Not relevant to TSX AXM 162 module.
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8/9

TSX AXM 172 /| AXM 182 modules : List of Instructions

Positioning Instructions Code Velocity Position or Event

Move to a target point
Move to a position and continue GP1 F= X = Imm.Pos.,WNi,EXT,l Imm.Pos.,IWNi,IEXT
Move to a position and stop GP9 F= X = Imm.Pos.,WNi,EXT,| Imm.Pos.,IWNi,IEXT
Move on an event
Move in + direction until an event and continue G+1 F= EVENT = UI3,DI3
Move in - direction until an event and continue G-1 = EVENT = UI3,DI3
Move in + direction until an event and stop G+9 = EVENT = UI3,DI3
Move in - direction until an event and stop G-9 F= EVENT = UI3,DI3
Reference set-up
Reference set-up in positive direction SRP+ F= X = Immediate position
Reference set-up in negative direction SRP- F= X = Immediate position
Other positioning instructions
Velocity at target point PV F=
Immediate stop STOP
Abbreviations
ACCE = Acceleration IT = Interrupt PRF = Parametered reference position
CP = Current position IWNi = Internal referened point STOP = Stop check
CNi = Internal counter N = Step Nbr., No synchronization, No IT SYN = Synchronization condition
CPUF = PLC processor error NAME = Name of check TSTOP = Stop check time-out
DECE = Deceleration NCPUF = Divert step if CPUF TSYN = Synchronization time-out
DI3 = Falling edge on module input In3 NDMAX = Divert step if deviation error T™W = Target window
DMAX = Max. position deviation NSTOP = Divert step if stop error uc = PLC processor (CPU)
EVENT = Event NSYN = Divert step if synchronization error uI3 = Rising edge on module input In3
EXT = External position from XBT or PLC NTW = Divert step if target window VAL = Value

OWxy,6 and 7 error VSTOP = Stopped velocity
F = Velocity ouT = Discrete outputs (R3,R2,R1 set) WNi = Internal set point obtained by teaching
IImm.Pos. =  Immediate referenced position PARAM = Parameter X = Position
IEXT = Referenced external position Pos.Imm = Immediate position Y = Yes




TSX AXM 172 / AXM 182 modules : List of Instructions (continued)

Other Instructions Code 1st. Operand 2nd. Operand 3rd. Operand
Organization and Motion Instructions
Unconditional jump JMP N = Step Nbr.
Jump if CNi #0 INZ N = Step Nbr. CNi
Jump if immediate value = OWxy,3 LSB JEX N = Step Nbr. VAL = Value
Jump if Position 1 > Position 2 JHP N = Step Nbr. X1 = PRF, WNi, CP X2 = WNi,CP,EXT
Jump if Position 1 > Immediate position JHI N = Step Nbr. X1 = PRF, WNi, CP X2 = Immediate position
Call subroutine CALL N = Step Nbr.
Return from subroutine RET
Timer TIME VAL = Value X 10 ms
Await event WAIT EVENT = UI3, DI3, UC
Activate discrete outputs and synchronization M SYN =UI3, DI3, UC, N OUT = Output value IT=Y,N
No action instruction NOP
End AXM program END
Variable Control Instructions
Load Position 2 — Position 1 LDP X1 = PRF, WNi X2 = WNi,CP,EXT,PRF,PImm
Add Position 1 + Position 2 — Position 1 ADD X1 = PRF, WNi X2 = WNi,CP,EXT,PRF,PImm
Subtract Position 1 - Position 2 — Position 1 SUB X1 = PRF, WNi X2 = WNi,CP,EXT,PRF,PImm
Increment CNi INC CNi
Decrement CNi DEC CNi
Load immediate values — CNi LDC CNi VAL = Value
Modify parameters MOD PARAM = * VAL = Value
Store PRF on rising edge of IN3 MPRF
Test Instructions
Start a test SCTL DMAX,STOP,TW,SYN,CPUF
End a test RCTL DMAX,STOP,TW,SYN,CPUF

* PARAM = ACCE, DECE, DMAX, VSTOP, TW, TSYN, NDMAX, NSTOP, NTW, NSYN, TSTOP, NCPUF
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Function keypad (left-hand keypad)

( R
(@) ©
| [E]telemecanique| TSX XBT 182
CONFIGURATION
o o JO)) ©
CONFIDENTIEL
S 0 [ 1[ 1] 1[ ||
sl el [EEE e
[0 O O O O O [e]
AXIS PROG - —_— | | 7 | | 8 | PROCESS] HELP
N°2 AXIS
O O O O O O
POS POS OUTPUT| SPEED TEACH | 4 | | 5 | MODIF INCR
ERROR MW
(s} O [s} €] O [€)
o @’U U | ! ” 2 | o
0 @) O [ O [
0 0 ' I | I D I
\ (¢) © )

O
AXIS Axis slection, Axis/Module status display.
SELECT
Errors ©
ALARM Display errors on the selected axis.
DISPLAY
OALARM Error acknowledgment command and resume
CLEAR selected mode command (type 2 error).
O .
ALARM Error acknowledgment command and quit
sToP selected mode command (type 2 error).
C;L ARM Error acknowledgment (systematically quit)
ACQ (type 1 error).
AXM ©
Display the currently executed instruction.
Program pay y
OPROG Display an instruction,
Modify operands: positions, velocity.
Display ©
Display the previous function or instruction.
Control T play P
(e}
¢ Display the next function or instruction.
(]
—> Select the next parameter or operand.
[e] .
Select the previous parameter or operand.
Auxiliary °y
Functions MM Velocity correction factor.
o
TEACH
Teach set point (WNi).
O
SZigdl Forced reference set-up.
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Motion
Monitoring

© ros Display the actual position of the moving
part and its target position.
O
ros . . .
o Display the position error (deviation).
€ . . .
AXIS Simultaneous position display for two axes
Ne2 (including the current axis).
&m:m Display/Modify the status of the auxiliary
relay outputs.
[¢]

SPEED

Display actual moving part velocity and
its programmed velocity.

Mode
Selection

0

Manual control mode.

Move the moving part in the - direction
(inmanual or reference set-up modes).

Move the moving part in the + direction
(inmanual or reference set-up modes).

Assisted manual mode.

Manual reference set-up mode.

[¢} ¢} (¢} o} ¢}
@%fx

DIRECT
DRIVE

Direct drive mode.

STEP

Automatic step-by-step mode.

Automatic block-by-block (point-to-point) mode.

Automatic cycle mode.

START

Activate the selected mode.

O

STOP

Deactivate the selected mode.

Service Keypad (right-hand keypad)

LEDs

AXIS

Indicates that axis control is operational
Selected by the PROCESS/AXIS key.

Move in negative direction or store the last motion if the
STOP LED is lit.

STOP

Moving part stopped.

Move in positive direction or store the last motion if the
STOP LED is lit.

ALARM

Error detected on the current axis.
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F F
Service PROCESS Toggles between AXIS PROCESS modes
Keypad AXIS (TSX XBT 182.2 only
FONCT Indirect access functions.

Function Configuration Parameters Modif.  Mnemonic
F31 Sensor resolution RESOL
F32 Maximum velocity VMAX
F33 User selected length unit UPUL
F34 User selected velocity unit UPUV
F35 User selected acceleration unit UPUA
F36 Higher soft stop XMAX
F37 Lower soft stop XMIN
F38 Acceleration X ACCE
F39 Deceleration X DECE
F40 Type of reference set-up X TYPEPO
F41 Manual mode velocity X VMAN
F42 Stopped velocity X VSTOP
F43 Stop time-out X TSTOP
Fa4 Target window X TW
F45 Maximum error (deviation) X DMAX
F46 Speed drive voltage for VMAX X UMAX
Fa7 Position gain X KPOS
F48 Velocity limit X LIMV
F49 Velocity feedforward gain X KV
F50 DMAX error divert mask X MDMAX
F51 DMAX error divert step X NDMAX
F52 Stop error divert mask X MSTOP
F53 Stop error divert step X NSTOP
F54 Target window error divert mask X MTW
F55 Target window error divert step X NTW
F56 Synchronization time-out X TSYN
F57 Synchronization error divert mask X MSYN
F58 Synchronization divert step X NSYN
F59 CPUEF error divert mask X MCPUF
F60 CPUF divert step X NCPUF

Function List of Functions Mnemonic
F61 Machine characteristic factor KR
F62 Parametered referenced position PRF
F70 AXM  PLC (TSX) memory transfer -

F71 PLC (TSX)  AXM memory transfer -

F80 Divert AXM program DIVERT AXM
F81 External position EXT

F82 Internal counters CNi

F83 Status register word -

F84 Mask/Demask IT MSK/DMSK
F85 Select Safety On/Safety Off Mode -

F86 Inhibit/Enable AXM outputs ouT
F87 Emergency stop EMG STOP
F88 Return from soft stop overrun XMIN/XMAX
F89 PLC Synchronization ACK CPU
F90 Application name APPLI NAME
FI1 Stored application names

F92 Module position in the rack -

F93 Module RUN/STOP RUN/STOP
F94 Display axis errors DEF.
F95 Service introduction function -
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G Additional Information

G Upgrading from V3 to V4

Initial situation

An installed V3 level configuration with TSX AXM 172 modules.
The axis control applications were developed using TSX AXB 72 software on

a TSX T607 terminal.

TSX 1607 TSXAXB 72
PROGRAM

Possible upgrade

TSXAXM 172

\— Terminal block TSX LES 60

TSXLES 70

TSXLES 20

0il0

TSX AXM 172

/7_ Modules

EXTENSION
RACK

The solutionisan "upgradeto V4", i.e. replace the V3level PLC witha V4 level
PLC. The result is the configuration shown below.

FTX 507 PL7-AXE
PROGRAM

TSX AXM 172
Modules

BASIC
RACK

\_ Terminal block TSX LES 64

TSXLES 74

TSXLES 20

00

TSX AXM 172

/7_ Modules

EXTENSION
RACK
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Upgrading from V3 to V4

Performing this upgrade requires:
» Hardware modifications,
* Application update.

Note: An upgrade from V3 to V4 is possible with not limiting conditions if the
V3level PLCisaTSX47-30 or TSX 67-20. Certain conditions apply however
if the V3 level PLC is a TSX 87-30 (refer to the PL7-3 Operating Modes V4
Manual (TXT DM PL7 3 V4) Sub-section 18.6).
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Upgrading from V3 to V4

Hardware upgrade

1- Upgrades that are not specific to axis control applications

V3 Configuration V4 Configuration
TSX T607 Terminal FTX 507 Workstation (1)
with the X-TEL Software Workshop
PL7-3 V3 Software PL7-3 V4 Software
V3 PLC V4 PLC
TSX LES 60/70 Terminal block TSX LES 64/74 Terminal block

(1) Or IBM PS/2 or compatible
microcomputer

2- Upgrades that are specific to axis control applications

V3 Configuration V4 Configuration
TSX AXB 72 Software TXT L PL7 AXS V4 Software
(TSX XBT 172 Terminal) (TSX XBT 182 Terminal)

Software update

1- Updates that are not specific to axis control applications

The V3 level PL7-3 application is updated to V4 level so that it can be
executed by a V4 level PLC. An image of the PLC memory must also be
generated (.APP file) using XTEL-MEM and this image must be transferred
to the PLC memory.

2- Updates that are specific to axis control applications

An axis control application (a complete system comprising a configuration, an
AXM program and a data table) is not modified when the V3 to V4 update is
performed.

The modifications to be performed are due to the changes in the layout of the

PLC memory (as shown in Fig. 3). This update results in:

* Creating the dedicated Axis field, using XTEL-MEM,

« Creating the directory, using PL7-AXE,

 Transferring applications previously stored in the CONST or PL7-3 DATA
fields to the dedicated Axis field,

* Replacing the application change sequence with a call to the AXM LD OFB
(as shown in Fig. 4) where this is required.
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Upgrading from V3 to V4

Fig 3: PLC memory layout changes and their effects

V3 Level PLC

PROG

CONST

Application transfer
from CW (or W) fields
to the dedicated Axis
field

PL7-3 <

V4 Level PLC

PROG

CONST

COM

AXIS

BRIDGE
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Upgrading from V3 to V4

Fig 4: Updating the application transfer procedure

TSX AXM 172
DATA Module
PROG
Load Sequence
PL7-3 Modules
CONST | -TR172 E—
-SR 172
PL7-3
TSX AXM 172
Module
COM
OFB
AXM LD
AXIS I —
BRIDGE
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Upgrading from V3 to V4

Procedure

1st. step:

2nd. step:

3rd. step:

4th. step:

5th. step:

6th. step:

Reminder:

Generate the PLC memory image,

Create the dedicated axis field.

Using XTEL-MEM.

Generate an .APP file thatincludes a PL7-3 field that is big enough to contain
the V4 level application and an Axis field that is big enough to accept the axis
control applications.

Updating the PL7-3 application to V4 level.
The complete procedure is described in Section 18 of the PL7-3 Operating
Modes V4 manual (TXT DM PL7-3 V4E).

Transfer to the PLC memory.

Replace the V3 level PLC processor with a V4 level PLC processor. THIS
MUST ONLY BE DONE WITH THE PLC POWERED-DOWN! Then transfer
the .APP program to the PLC memory.

Creating the directory.

With MEM TSX selected in PL7-AXE.

. lets the user access the directory,

. Ifthe numbering proposed by defaultis not suitable, renumber the axes and
update the directory by selecting.

. For each axis, declare the number of applications that will be stored in the
PLC memory.

. Validate the directory.

Transferring the applications to the dedicated axis field.

. Transfer all of the applications saved in the CW or W fields of the PLC
memory to the dedicated Axis field.
The detailed procedure, depending on various factors, is described after
page 1/9 in this Section.

Replacing the application load sequence with acall to the AXM LD OFB.

This step is only required if the TSX AXM 172 modules will execute multiple
applications (corresponding to different production recipes).

In this case the load sequence included on the TSX AXB 72 program diskette
and comprising two programming modules TR 172 and SR 172 to transfer
respectively to SRO and SR1.

Totrigger the transfer, a Grafcet sequence is required. A typical programming
example is provided in the documentation.

1/6



G Additional Information G

Upgrading from V3 to V4

Evolution:

Note:

7th. step:

N |ACTIV
| RESET BO : RESET B1 ; RESET B2
11W100:1200 W101; H'0200' W102
'O W103

0 —+ -1

CONT
T~ BO 1 |icALL SRO
XMO [W103 = 254] == —— [W103 > 255]
ACTIV

— B0 Jearmy | 2 3 |IseTB2
— =] —— =]
ouT

To activate the sequence, the program sets bit BO to 1 and waits for B1 and/or
B2 to change to 1.

W100 and W101 specify the application storage address (W 1200). W 102
specifies the location of the moduleinthe rack (Rack 0, Slot 2 in this example).

V4 level memory management requires the use of the AXM LD OFB that
works from the logical axis number and not the physical location of the module
in the rack.

The modifications described overleaf should be made from PL7-3.

For clarity, a 6th. step is used for modifications to the PL7-3 program affecting
the application transfer sequence. In factthese modifications can be performed
immediately after updating the PL7-3 application to V4 level, i.e. during step
2.

Storage.
Using PL7-AXE.

o One by one, transfer all applications from the PLC (TSX) memory to the disk
(stored in the AXIS\MOD directory),

o Save the contents of the dedicated field to disk

DIR AXIS| to access commands,

STORE| totransferthe contentsofthe dedicated axis field to disk (inthe
AXIS\APPLI field).
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Upgrading from V3 to V4

Procedure for replacing the application load sequence with a call to the AXM LD OFB.

a) Declare the AXM LD OFB
With PL7-3 in Configuration Mode. The procedure is described in Divider

C3.

b) Modify the Grafcet sequence
Assuming that the sequence corresponds to the loading of application 2
in axis 1, the simplest modification with modified parts shaded is:

XMO

w101
W102

IN ACTIV
! ; ; RESET B2
117 WI101;2 W102
- =1 Attention this must
be programmed
ACTIV I EXEC AXM LDO
1 |LEXEC AXM LDO on activation and
(W101; W102 =) | not CONTINUOUS
AXM LDO, READY| L =t |AXM LDO, READY.
NOT AXM LDO,ERROR AXM LDO, ERROR
ACTIV [ o 3 ACTIV
I SET B1 I SET B2
— = 1 — = l
ouT
AXM LD O
—1 AXIS
—1 APPLI

Application loading is always triggered by BO changing to 1 and when it is
complete, this is indicated by B1 or B2.

c) Delete subroutines SRO and SR1

These are no longer used by the transfer sequence so they can be deleted
or recovered for other uses.

Note: The modification proposed here is the one that can be performed in the most
transparent manner, requiring the least modifications.
However, this modification does not fully use all of the features of AXM LD
OFB programming.
For optimal programming, especially to avoid the Grafcet sequence, refer to
Divider C3, Section 2.
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Upgrading from V3 to V4

Procedure for retrieving applications in the dedicated Axis field

1st. case:

The TSX AXM 172 module(s) only executes a single application.

Therefore, there is only one application stored in the PLC memory (CW or W
field) for each axis.

The transfer of applications stored in the PL7-3 (CW or W) field to the
dedicated Axis field simply requires transferring the application from the
module(s) to the PLC (TSX) memory using the Transfer functionin PL7-AXE.

. Module
PLC Memor
y Fig. 5 Memory
\
DATA
PROG > PL7-3
CONST
~
FTX 507
AXIS <
Yi— ‘E.‘a‘al
Ren08 SaCE Bon 1)
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Upgrading from V3 to V4

2nd. case: The TSX AXM 172 module(s) may execute various applications.
There is therefore more than one application stored in the memory (CW or W
field).
The transfer of applications form the PL7-3 field (CW or W) to the dedicated
axis field is performed by diskette:

PLC Memory Fig. 7

PROG > PL7-3

CONST W
) )

Transfer FTX 507
Disk TSX

AXIS u | <i/

(&3 D \
/[ &
000000 oood ooog. 290
o a o o ot T e R el
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Upgrading from V3 to V4

1st. step: TSX T607 terminal connected to a V3 level PLC.
Using TSX AXB 72, transfer all of the applications from the PLC (TSX)
memory to a diskette.

2nd. step: FTX 507 Workstation (1) connected to a V4 level PLC.
o Usingthe T607 TO PC program (under DOS), transfer the applications from
the diskette to the hard disk (AXIS\MOD directory).
(Refer to the X-TEL Software Workshop manual (TXT DM XTEL V4E).

All of the files generated by TSX AXB 72 have a .BIN extension.
When these files are transferred to the AXIS\MOD directory, the .BIN
extension must be changed to .172.

o Using PL7-AXE in Transfer Mode, transfer all of the applications from the
disk to the PLC (TSX) memory where they are automatically stored in the
dedicated Axis field.

(1) Ifan IBM PS/2 or compatible is used, TSX LK6 PC software is required
to copy the applications from diskette to hard disk. The .BIN extension
must still be changed to .172.
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