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1 INTRODUCTION

The software described in this manual is intended to be used in the ESO VLT project by ESO and
authorized external contractors only.

While every precaution has been taken in the development of the software and in the preparation of
this documentation, ESO assumes no responsibility for errors or omissions, or for damage resulting
from the use of the software or of the information contained herein.

11 Purpose

This document is the first part of the User Manual of the Motor Control Module software. It is
dedicated to the description of the interface to higher level applications implemented on LCU or on
WS. The interface is realized by two SW modules:

mot is the Application Programmatic Interface for LCU applications (functions are
programmatically invoked).

motci is the Application Command Interface for LCU and WS applications. This module
consists in a LCU process (built using the LCC Command Interpreter) implementing in
form of commands most of the API functions.

The present document provides all information necessary to implement applications dealing with
motion control.

The author assumes that the reader has a good knowledge of UNIX, C-language, the VxWorks
operating system and is familiar with the VxWorks development environment.

In addition to the Introduction, this manual contains the following major sections:
User's Guide describes the operations available with the MCM software package.
Reference Manual contains the description of the functions (API) and commands (ACI) .

Structure and Configuration of the Local Database contains the detailed description of the
local database for the motors.

Installation Guide describes how to install the MCM software and make it ready for use.

Error Messages and Recovery provides a complete list of error and diagnostic messages and
possible recovery actions.

1.2 Scope

This manual describes the usage of the SW modules mot and motci as for VLT Common Software
Release OCT98 or higher.
Note: This release is also compatible with the VLT Common Software from Release DEC95.

The mot SW module is a service layer for control of VLT motor equipment on LCU.
The motci SW module is interfacing the mot SW module with WS/LCU applications via the
message system.

The interface of the mot module to the Single Device Libraries (SDL) is not part of this manual and
is described in [4].
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1.3 Reference Documents

The following documents contain additional information and are referenced in the text.

[1] VLT-MAN-SBI-17210-0001 LCU Common Software User Manual

[2] VLT-PRO-ESO-10000-0228 VLT Programming Standards

[3] VLT-SPE-ESO-17210-0249 CCS-LCU/Motor Libraries Functional Specification
[4] VLT-MAN-ESO-17210-0776 CCS-LCU/Motor Control Module - SDL User Manual
[5] VLT-MAN-ESO-17210-0719 CCS-LCC/Common Access Interface User Manual

[6] VLT-MAN-ESO-17200-0642 VLT Common Software Installation Manual

[7] MACCON GmbH, port GmbH  MAC4-xxx User Manual (reshaped and translated in english)
[8] VLT-MAN-ESO-17210-0375 CCS-LCU / Driver Development Guide and User Manual

[9] VLT-MAN-ESO-17200-0981 VLT Software Problem Report Change Request User Manual

14 Abbreviations and Acronyms

The following abbreviations and acronyms are used in this document:

ACI /7 API Application Command / Programmatic Interpreter
CCS Central Control Software

HW / SW Hardware / Software

LCC LCU Common Software

LCU Local Control Unit

DB Local Database

MCM Motor Control Module

SDL Single Device Library

VLT Very Large Telescope

WS UNIX Work Station

1.5 Stylistic Conventions

The following styles are used:

bold in the text, for commands, file names, etc. as they have to be typed.

italic in the text, for parts that have to be substituted with the real content before typing.

t el et ype for examples.

<name> in the examples, for parts that have to be substituted with the real content before typing.
The bold and italic styles are also used to highlight words.

1.6 Naming conventions

This implementation follows the naming conventions as outlined in the VLT Programming
Standards [2].

1.7 Problem Reporting/Change Request

The procedure to follow is described in [9] .
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2 USER'S GUIDE

This section describes the API functions and ACI commands provided by the mot and motci SW
modules.

2.1 Overview

The Motor Control Module is designed for a standard LCU environment, consisting of a VMEbus
system with a CPU board, running the VxWorks operating system. The MCM makes extensive use
of the LCU Common Software facilities, such as Event, Error and Signal Handling, Time functions
and, in particular Local Database access.

The Motor Control Module forms a service layer between application level and device driver level
to provide a standardized, hardware independent interface between applications and motors. An
application attaches the required motor(s) and performs operations with that/these motor(s) by
means of the API routines or ACI commands without knowing details about drivers or boards.

In particular, the ACI, used in combination with the motei, provides a mean to the engineer to tune
the motor configuration parameters and test the motions without having to write any code.

The following environment must be provided and set-up at boot-time to enable operation of the
Motor Control Module.
All versions correspond to VLT Common Software Release OCT98, unless specified.

« CPU board Motorola MVME167 (MC68040) or MVME2604 (PowerPC 604e)
= motor hardware and corresponding VME boards
= DC or Stepper motor
= Servo Amplifier
ESO-VME4SA-X1
ESO-VME4ST
= Motion Controller
MACCON-MACA4-INC, from version 4.1A (recommended is 4.2A)
MACCON-MACA4-SSI, from version 4.1A (recommended is 4.2A)
MACCON-MACA4-STP, from version 2.0A
< Digital 10 Board
ACROMAG Series 948x
= Time Interface Module
ESO-TIM
= VLT Common Software , backwards compatible with releases from DEC95
= device drivers, one for each board type:
= ampl, for the Servo Amplifier
= mcon, for the Motion Controller
= acro, for the digital 170 board
= tim, for the Time Interface module
= MCM ACI motci & APl mot modules
« MCM SDL modules (see [4])
= local database containing entries for the motors to be used, (see section 4)
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Note: The version of the Motor Control Module described in this manual works only with the
above described versions of board firmware and device drivers. It is not possible to run the
current version of the Motor Control Module together with older versions of the drivers.

Figure 1 shows the hardware and software environment of the MCM :

LCU
Common

* Software
Motor Control ﬁ

Module Database
Device Drivers VxWorks

Applications

Service Calls

* Flow of Control

Figure 1 - Motor Control Module Environment

= The interface to the applications is covered by the modules mot (API ), and motci (ACl), which
are described later in this document. The API provides a library of routines callable by LCU
applications, while the ACI provides a LCU process implementing a set of commands which
can be sent by LCU and WS applications (see also Figure 2).

= The interface to the device drivers, through which all hardware accesses are made, is covered
by the so-called SDL modules. This interface is described in [4].

= The local database is accessed by dedicated routines, which are provided by the LCU Common
Software [1] and by the Common Access Interface module [5].

= The facilities of the LCU Common Software are used whenever applicable for the needs of the
Motor Control Module.

= The interface to the VXWorks operating system, i.e. to VxWorks specific system services is kept
as small as possible.
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SW Engineering Interface WS application
LCU LCU application 1 LCU application 2

SW *

Application Command Interface

Application Programmatic Interface

Server
SDL controller| SDL amplifier|  |SDL special
controller drivef  jamplifier driver special driver

Figure 2 - Role played by the various MCM components

2.2 Supported Configurations

This section describes the hardware components and configurations from the final-version point of
view. The restrictions of the implementation of this version and the explicit identification of boards
are described in the next section.

The motor hardware (i.e. the logical level below the driver level) can be divided into various
groups. There are:

= LCU internal boards:
= motion controller
= amplifiers
< digital 170 boards
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= analog I/0 boards

= external encoder interfaces
= LCU external hardware:

= encoders

< limit switches

= reference switches
= motors:

= stepper motors

= DC motors

All the supported configurations are listed in Appendix A.
< VME boards: (see Appendix A)

The only mandatory board for motion control is the amplifier, which may not be controlled by
MCM (Stand-Alone mode).
Important Note: In all the supported configurations but #21 to #23, the amplifier can be replaced by
any kind of Maccon MAC4-compatible purely passive amplifier.
< Limit and reference switches: There may exist two sets of upper/lower limit switches and one
reference switch. When only an amplifier controls the hardware then only one set of limit
switches is allowed, otherwise each combination of one or two sets of limit switches and/or
one reference switch are possible.
= Types of position encoders: serial and parallel encoders for linear and circular axis with
absolute (type SSI) or incremental (type INC) coding, with and without zero pulse are
supported. The use of an encoder requires a motion controller board or an external encoder
interface to get the encoder value.
= Additional 1/0-Signals like interlock, emergency stop, motion stop etc. can be configured.
Such signals are connected to a LCU through 1/0-Boards. The mot module uses the Common
Software signal handling facilities to process such signals.

Note: Internally, the mot module has no practical limitation on the number of motors it can
support. However, each motor occupies system resources (CPU, dynamic memory,
database space, etc.) on a LCU, which limits the maximum number of motors to about 30.
The MCM object modules need about 200 kBytes memory space.

In addition, each motor requires the following resources:
= approx. 20 kB database space
= about 1 kB dynamic memory, not counting the task stacks
= one device descriptor per driver
= up to three tasks, besides the application task
e up to seven (7) semaphores
< up to four (4) interrupts (depending on the HW)

In the above list the number of interrupt hooks is the strongest constraint because the hardware
supports a maximum of 256 interrupts, which cannot be extended. All other resources can be
extended by supplying more memory and configuring VxWorks appropriately.
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2.2.1 Version Related Configurations

The MCM software supports all the configurations listed in Appendix A, but #21 and #23.
These configurations consist in:

= an amplifier (mandatory). If declared, the respective SDL is used. Otherwise, the MCM does
not attempt to access any amplifier board. (see 4)

= optionally a motion controller.

= a serial incremental INC/absolute SSI encoder, connected to the controller or to an external
interface board.

= optionally one set of limit switches connected to the controller.
= optionally one set of limit switches connected to the amplifier.
The MCM package supports DC and Stepper motors.

2.3 Motor Registration

2.3.1 Configuration

Depending on the way the database branch of the motor has been generated (see 5.3.1), one may
need to load the configuration file (<motor>.dbcfg file) into the DB branch. The configuration files
are part of the application software and generated via the Engineering tool motei. They shall be
installed in the $I NS_ROOT/ SYSTEM COVMON CONFI GFI LES path and the $I NS_ROOT file
system shall be NFS mounted as / | NSROOT on the LCU. The function motinitDb(1) performs this
initialization, as shown in the example below for the motor aliased ML:

Example:

ccsCOVPL_STAT st at us;

CcCSERROR error;

if ((status = notlnitDb( "ML","notorl.dbcfg", &error )) == FAl LURE)
{

/* process error */

From the VxWorks shell, the installation of a motor is performed as shown below:

nmot | ni t Db(" ML", "ot or 1. dbcf g")
or
not | ni t Db(" ML", "/ 1 NSROOT/ SYSTEM COVMON CONFI GFI LES/ not or 1. dbcf g")

After this step has been successfully performed, the database branch of the motor has been
initialized to the values contained in the file.

If no file name is provided, the file $I NS_ROOT/ SYSTEM COMMON CONFI GFI LES/
<al i as>. dbcf g will be loaded (assumed it exists). It is also possible to give any valid absolute
path, assumed it can be accessed via NFS from the LCU.
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2.3.2 Installation

Before any operation on motors can be performed, all the motors connected to the LCU and
intended to be accessed by the MCM, must be installed. The installation must be done only once for
each motor and can be invoked either from the VxWorks Shell as a tool function, or within the
application. The function not | nst al | () requires as parameter the alias (or the absolute path to the
database branch) of the motor. It does various operations:

1. Allocate and initialize internal data structures

2. Check the database structure

3. Resolve direct addresses of database attributes for performance reasons
4. Call the SDL installation functions

5. Check and convert database information:

a. Resolution of the external functions (see HW-Initialization and Unit conversions): At
installation time, the only requirement is that all external functions are resolved (their
entry points have been found in the symbol table).

b. Unit conversion check

c. Conversion of the database attributes in board units: Database entries specified in user
units are here converted to board units for performance.

6. Configure the 1/0 signals

Example:

ccsCOWVPL_STAT st at us;

CCSERROR error,

if ((status = notlnstall( "ML", &rror )) == FAILURE)
{
/* process error */
}

From the VxWorks shell, the installation of a motor is performed as shown below:
not I nstal | ("ML")
The tool function not Pri nt Mot ors displays all the installed motors (see 3.3.4), see also

motMotors(3).

2.3.3 Deinstallation

Deregqistration: a motor can be de-registered from the MCM, after it has been detached, by the
function not Dei nst al | (), which offers the same interface as not | nst al | ().

2.4 Application Programmatic Interface

The mot SW module consists in two parts: the APl functions and the Server routines. The API
functions are the one that are invoked by the application, the Server routines manage the interface
to the SDL layer; they operate on a single motor (see Figure 2).

Two groups of functions have to be distinguished among the API routines:
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= motion control : these functions are designed for operating on a set of motors
= unit conversion: these functions apply for a single motor.

The motor branches of the local database contain all information needed by the API routines for
motion control. The direct access to the database by applications is foreseen only for maintenance
purposes (i.e. motor parameters configuration) and for the special applications (e.g. UIF) to monitor
the motor status. Parameter passing from the application to the MCM is made via the arguments of
the API routines. No parameter passing through the Local Database is foreseen.

Hence, during normal operation, only the API routines are invoked by applications.

The access to motors is realized by so-called motor handles. A motor handle is a number, which is
delivered by the mot SW module to an application attaching a motor and enables the access to this
motor. The access to a set of motors is released by detaching them.

One application can access several motors and the same motor can be accessed simultaneously
(with restrictions, described below) by several applications. Moreover, an application can pass a
motor handle to another application to enable its access to the corresponding motor.

On attachment request, a motor is identified by its name, which corresponds to the alias of the main
point of the motor branch in the local database (see section 4).

With exception of the install, clear, attach and unit conversion functions, a list of handles
terminated by the value 0 has to be passed as first parameter to each mot API routine.

Furthermore, the last argument of each API routine to be passed is the address of a ccSERROR
structure. In the case of an error the error reason and number are passed back to the calling routine
by this structure. In general, the processing loop of the passed handle list is broken when the
first error occurs.

Finally, each API routine returns a ccsCOVPL_STAT completion status. Further arguments of API
routines are function dependent. Hence, the generic synopsis of an API routine is:

ccsCOVPL_STAT not <Functi on>(nmot HANDLE *handl e, ..., ccSERROR *error)
where the ellipsis ... stands for the function dependent parameters.

The API functions available in the current version are:

1. motAttach attach motor

2. motChecklInterlock check interlock line

3. motCheckBrake check brake status

4. motCheckMove check validity of requested motion for a set of motors

5. motClampBrake clamp brake

6. motConnect connect motor electrically

7. motDetach detach motor

8. motDigToCurrent convert motor current from digital value to user specific unit
9. motDisable disable motion controller control loop

10.motDisconnect disconnect motor electrically

11.motEnable enable motion controller control loop

12. motEncTolndex convert position from encoder specific unit to a position index

13.motEncToName convert position from encoder specific unit to a position name
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14. motEncToPos

15. motEncToVel

16. motGetOpMode

17. motGetParListAddress
18.motGetHandle
19.motGetSemIEV
20.motGetStatus

21. motinitHw

22. motlInitSampling
23. motInitSw

24. motLoadPar

25. motMove

26. mot NameToEnc
27. mot NameToVel

28. motPosToEnc

29. motRefToVel

30. motResetAXxis

31. motResetBoards

32. motRetrievePar

33. motSetDefaultUnits
34. motSetMotionMode
35. motSetOpMode
36.motSetParListAddress
37.motSetSection
38.motSetSwLimits
39.motStop
40.motStopSampling
41.motUnclampBrake
42.motVelToEnc
43.motVelToRef

44, motWaitlnit
45.motWaitMove
46.motWriteEncoderValue

convert position from encoder specific unit to user specific unit
convert speed from encoder specific unit to velocity reference unit
get actual operational mode

read the address of the user data structure from the Database
retrieve motor handle for external encoder handling

retrieve semaphore for external encoder handling

get actual motor status information

initialize motor from the HW point of view

start motor status sampling

initialize motor from the SW point of view

load parameter to amplifier/motion controller boards

move motor

convert position name to encoder specific position unit
convert speed name to encoder specific velocity unit

convert position from user specific unit to encoder specific unit
convert speed from velocity reference unit to user specific unit
reset axis

reset boards

retrieve amplifier /motion controller board parameter

set default user units

set motion mode

set operational mode

write the address of the user data structure to the Database

set section for named positions

set SW limits of a set of motors

stop motor

stop status sampling task

unclamp brake

convert speed from user specific unit to encoder specific unit
convert speed from user specific unit to velocity reference unit
wait for HW initialisation procedure completion

wait for motion completion

write encoder value to motion controller board

See section 3.1 for detailed information concerning each function.

Note 1 The priority of the calling task is free.

Note 2 In the following sections, various examples will be listed. The variables used will be
declared with the appropriate type where they are needed. The variables, which have been
previously declared, will not be declared again.

Database attributes will be referenced by <path>: SUB_PQO NT. at t ri but e, where <path>
is the path to the motor point (e.g. : | NS1: DC_MOTCOR1).
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24.1 Access Control

To get access to a motor, an application must attach the requested motor. The function not At t ach
is the first function to call. It returns the motor handle, with which further operation is possible. The
application can attach the motor in several modes:
< not READ_ONLY motions are not allowed, only the request of status and configuration
parameters, the status sampling, unit conversions and waiting for motion to
complete are authorized

< not EXCLUSI VE all actions are allowed, no other application can perform motions on the
motor

< ot EMERCGENCY everything allowed with highest priority (maintenance purpose, emergency
case)

Only one application at a time can attach a motor in exclusive mode. Further attempts are rejected
with an error. However, an arbitrary number of applications can attach in read-only mode. The
emergency mode is always allowed without restrictions but shall really be used in case of
emergency only.

The associated literals to the type not ACCESS MODE are defined in not Def i nes. h.

Table 1 shows the allowed combinations, where RO, EX and EM stand resp. for Read-Only,
Exclusive and Emergency; [n] means many times, [1] once only.

from
\ RO EX EM
to
RO OK [n] OK [n] OK [n]
EX OK [1] FAIL OK [1]
EM OK [1] OK [1] FAIL

Table 1 - Access mode combination matrix

A connection to a motor is released, i.e. the corresponding motor handle is freed by calling the
function not Det ach, which results in the application losing access to the motor.

Important Note: After a motor has been attached in Exclusive mode, it must be SW and HW
initialized. Detaching an initialized motor from Exclusive mode leads to loose the
initialization.

Example:

#i ncl ude "not. h"

ccsCOVPL_STAT nyExanpl e(...., ccsERROR *error)
{
/* handl es for notor access */
not HANDLE handl eEX[ 2] = {0, 0};
not HANDLE handl eR( 2] = {0, 0};
/* database path to the notor to be attached */
dbSYMADDRESS not or Nane;
/* motor status data structure */
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not STATUS not or St at us;

ccsCOMPL_STAT st at us;

attach nmotor named DC_MOTORL in EXCLUSI VE access npde

in notAttach a notor is identified by its nane,

in any other APl function, a notor is identified by

its handle returned by not Attach

/

st rcpy(not or Nane, ": | NS1: DC_MOTORL") ;

status = not Attach(not or Nare, not EXCLUSI VE, &andl eEX[ 0], error);
if (status == FAI LURE)

{

/* process the error */

}

* % %k X X X

/*

* attach notor naned DC_ MOTOR1 in READ ONLY access npde

*/

status = not Attach(not or Nare, not READ_ONLY, &andl eRQ 0], error);
if (status == FAI LURE)

{

/* process the error */

}
I
* performactions on the notor
*/

status = notlnitSw handl eEX, TRUE, error);
if (status == FAI LURE)

{
/* process the error */
}

I

* get the notor status

*/

status = not Get St at us( handl eRO, &ot St at us, error);
if (status == FAI LURE)

{
/* process the error */
}

I

* get the notor status

*/

status = not Get St at us( handl eEX, &t St at us, error);
if (status == FAI LURE)

{
/* process the error */
}

/*

* detach notor

*/

status = not Det ach(handl eEX, error);
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if (status == FAI LURE)
{

/* process the error */

}
status = not Det ach(handl eRO, error);
if (status == FAI LURE)

{

/* process the error */

}

return(status);

}

24.2 Operational Modes

Each motor can be used in several modes of operation:

The NORMAL mode is the standard operational mode and the only mode where motions are
possible.

The SIMULATION mode is used for operation without hardware. No driver calls are made in this
mode. The simulation mode is handled on the Single Device Library level (see [4]). The
processing down to the level of driver calls is identical to the NORMAL mode. In simulation
mode all hardware actions are simulated to be done instantaneously and successfully.

In HANDSET mode the motor is controlled manually through LCU boards. No motion can be
started, but read access is granted for the current status.

The mode NOT AVAILABLE signals that a motor cannot be used. This state is entered by
command after a malfunction is detected from the outside. No motion is allowed. Read access
is granted for the current status.

The mode FIXED POSITION is internally treated in the same way as the NOT AVAILABLE mode.
It is just for information of an application that the motor is available but cannot be moved.No
motion is allowed. Read access is granted for the current status .

The operational mode can be set by an application through the not Set CoMode routine. It can be
used regardless of the active operational mode. The associated literals to the type not OPMCODE are
defined in not Def i nes. h.It is not allowed to change the operational mode while a motor is
moving.

The current operational mode can be requested through a not Get GpMbde call.

Furthermore, the current operational mode is stored in the local database attribute
<path>: STATUS. opMbde.

On the first attachment, an initial operational mode is read from the database and activated:
attribute <path>: SERVER: CONF. not or ( 0, opMode) .

Note : When a motor is not anymore attached by any application, its operational mode is set to
the internal mode not DETACHED. This mode can not be selected by the application.

Note : When the operation mode of a motor is changed by an application, its initialization state is
reset to mot NOT_I NI T.
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243 Initialization Procedure

After the first attach in exclusive mode, a motor must be initialized before any motion can be
performed.

The initialization is divided into two phases: software and hardware initialization.

The software initialization must be performed first. The motor configuration as stored in the
database is loaded to the boards and the internal data structures are initialized.

Example:
vl t LOd CAL nandat ory;

mandat ory = TRUE;

if ((status not | ni t SW( handl eEX, mandat ory, error)) == FAI LURE)
{
/* process the error */
}

If the logical variable mandat ory is TRUE, the SW initialization will be performed in any case; if it is
FALSE, the SW initialization will be performed only if the motor has not been initialized before.

On success, the attribute <path>: STATUS. i ni t St at us is set to not SW I NI T. The associated
literals to the type not | NI T_STATUS are defined in not Def i nes. h. On failure, it is set back to
nmot NOT_I NI T.

The SW initialization completes when all parameters used by the user-defined functions are valid
(see 2.4.12).

In the case the encoder is not connected to the Motion Controller board and the position
information is available from the CPU (valid VME address), a special procedure must be
implemented that updates the position information as requested by the Motion Controller
(assumed the board can handle this feature; available on MAaccoN MAC4 from this release on).
Detailed information is given in section 2.4.13.

This procedure must be invoked before any motion is initiated.

The hardware initialization performs a sequence of actions (motions and settings), necessary to
bring the motor and its parameters to a known initial state. The wanted sequence must be defined
in the LCU Local Database, attribute <path>: SERVER: | NI T. act i ons. The number of actions is
not limited. The associated literals to the type not ACTI ON_TYPE are defined in not Def i nes. h:

= move the motor
= clamp the brake
= disconnect the motor
= initialize the actual position value
= set lower/upper software limits
= invoke a user-defined initialization procedure
= invoke a on-board HW initialization procedure
= delay the nex step
An action is defined by the following parameters:
1. actionType type of action (last entry must be not ACTI ON_END)
2. userFctName name of the user-defined HW initialization procedure (see section 2.4.12)
3. userParList address of a data structure, which may be required by the user-defined function
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4. initCode on-board HW initialization procedure number/delay in milliseconds
5. motionMode motion mode (see section 2.4.4)

6. position position to move to (see section 2.4.5)

7. posType positioning type (see section 2.4.5)

8. speed definition of the speed (see section 2.4.5)

A typical sequence of actions to initialize a motor could be
= move to reference switch
= initialize actual position value
= define upper and lower software limit
= move to a predefined starting-point

Example:
mandat ory = TRUE;
if ((status = notlnitHM handl eEX, mandatory, error)) == FAI LURE)
{

/* process the error */

}
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If the logical variable mandatory is TRUE, the HW initialization will be performed in any case; if it is
FALSE, the HW initialization will be performed only if the motor has not been initialized before (i.e.
the attribute <path>: STATUS. i ni t St at us is not SWI NI T). While the HW initialization is
running, the attribute initStatus is set to not HWI N T_RUN. On success, the attribute

i nitStatusissettonot! NI T_DONE; on failure, it is set back to mot SW I NI T.

The HW initialization completes when positions which have been defined relative to HW positions

are fully resolved.

The HW initialization procedure may last some time, and the application may want to use this time
for other operations. It would also like to know exactly when the HW initialization procedure is
completed, without consuming CPU time. The function not Wai t | ni t fulfills these expectations:

Example:

vItINT32 tinmeout = 300000; /* in mlli-seconds */
status = notWaitlnit(handle,tineout, &t St atus, error);
if (status == FAI LURE)

{
if (error->errorNunber == not ERR _TI MEQOUT)
{
/* process the timeout */
}
el se
{
/* process the error */
}



| 24 Motor Control Module - API / ACI User Manual - 1.7 VLT-MAN-ESO-17210-0600

The function returns when all the motors of the handle list have completed their HW initialization
procedure or a timeout has occurred, or immediately if an error occurred. The function returns
SUCCESS when the HW initialization has been successfully completed within the given time; it
returns FAI LURE if a timeout has occurred (error number set to not ERR_TI MEQUT), or if the
procedure failed (the error number is then set appropriately).

The status of each specified motor is updated on function completion, regardless of the returned
completion status.

On failure, the HW initialization procedure of the remaining motors is not interrupted.

Only one process can wait for the HW initialization procedure of a given motor to complete.

The timeout can also be set to WAI T_FOREVER (-1), this should be handled with care.

24.4 Motion Modes

In order to be able to move a motor, a motion mode must be set through the not Set Mot i onMode
routine. Possible choices:

In not POSI TI ON_MODE mode, a motor can be moved to a position defined by a relative or absolute
value.

In not DI RECT_MODE mode, a motor will be moved directly via the amplifier, whereby only the
speed can be specified. The speed can be changed at any time by a further call to motMove.

In ot TRACKI NG_MODE mode, a motor can be moved to a given absolute or a relative position, or
at a given speed, whereby the next position/speed can be redefined at any time during the
motion by a further call to motMove.

In not SPEED MODE mode, a motion is defined by a speed and controlled by a motion controller.
After starting a motion by motMove, the motor will move with the specified speed until a limit
is reached or the motor is stopped by motStop. The speed can be changed at any time during
the movement by a further call to motMove.

The associated literals to the type not MOTI ONMODE are defined in not Def i nes. h.

| Example:
not MOTI ONMODE ot i onvbde;
not MOTI ON not i on;

not i on. posType = not ABSOLUTE;

not i on. pos. how = not BY_I| NDEX;

noti on. pos. i ndex = O;

not i on. speed. how = not BY_NAME;
strcpy(mnotion. speed. nane, "coarse");
notion. | astStep = TRUE;

/* perform an absolute notion to the naned position indexed 0 */
[* in POSITION node at the naned speed "coarse" */
not i onMbde = not POSI TI ON_MODE;
status = not Set Mot i onMbde( handl e, &roti onMbde, error);
if (status == FAI LURE)
{
/* process the error */
}
status = not Move( handl e, &mti on, error);
if (status == FAI LURE)
{

/* process the error */

}
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245 Motion Specification

A motion is specified via a not MOTI ON structure. A sequence of motions is specified by an array of
such structures. The mot MOTI ON structure type is defined in the motor control module include file
not . h. A motion structure consists of the following parameters:

= the position type
= the position specification
= the speed specification

< a flag indicating, when TRUE, that this structure is the last element of the motion sequence
array.

The position type specifies how to interpret the specified position. The associated literals to the
type not POS_TYPE are defined in not Def i nes. h. Possible types are:

< ot ABSOLUTE The position value defines an absolute position.

< not RELATI VE The position value defines a relative position.

e not UPPER LIM T The position is the upper HW limit.

e MtLONER LIMT The position is the lower HW limit.

= not REFERENCE_SW TCH  The position is the Reference Pulse

= not | NDEX_PULSE The position is the Index Pulse.

< ot HOVE _PCSI TI ON The position is the Home position.

e not BY _SPEED The motion is defined merely by a speed.

e not TWD STEP_ABS The motion is a two step absolute motion

e not TWO STEP_REL The motion is a two step relative motion

e not HALF_TURN_ABS The motion is a two step absolute motion of half a turn
< not HALF_TURN_REL The motion is a two step relative motion of half a turn

Up to 10 steps may be defined in a sequence, but the position types not | NDEX_ PULSE,
nmot TWD_STEP_ABS, not TWO_STEP_REL, not HALF_TURN_ABS and not HALF_TURN_REL extend
to 2 entries, increasing the length of the sequence. If the sequence is longer than 10 entries, an error
message will be logged (hot ERR_EXTRA | GNORED), and the first ten entries of the sequence will
be processed.

One additional position type is available for the HW Initialization only: not OFF_REFERENCE_SW TCH
which operates in PosITION mode. The position of the motor is checked against the Reference
Switch; if the Reference switch is not active, no motion is initiated, otherwise the motor is moved of
the specified relative displacement off the Reference Switch.

For relative positioning, only positions specified by value are allowed (see below).

According to the definition of the motion modes, table 2 shows the possible combinations of motion
mode and position type:
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Position Motion Motion to Motion to Motion Two Step
Type Absolute Up/Low Index Pulse, Half Turn
/ HW Limits Home By Speed Absolute
Relative & /

Motion Reference Relative
Mode Switch
nmot SPEED_MCDE No Yes Yes Yes No
not DI RECT_MODE No Yes No Yes No
mot POSI TI ON_MODE Yes Yes? Yes? No Yes
nmot TRACKI NG_MODE Yes No No Yes No

Table 2 - Motion mode vs. Motion type matrix

a. Accessvianamed positions table only (assumed these positions have been defined by name) or asrel-
ative mation from these positions (assumed the absolute position of these positions is known by the
system).

The motion to the index pulse is performed in two steps: the first step is a coarse search made at the
given speed, the second is made in reverse direction at the speed predefined in the database
attribute <path>: SERVER: CONF. i ndexPul seSpeed. Depending on the motion controller board,
this feature may not be supported; however, the mot SW module invoke twice the same call to the
motion controller MoveTolnd (see [4]), with successively the two speeds. The way the motion
controller handles these calls is not in the scope of this manual.

The motion to the Home position is defined as being the overlap of the Reference Switch and of the
Index Pulse of the encoder (this position can be reached only if the hardware has been configured
so that these two positions overlap and assuming that the encoder delivers the Index Pulse signal
(Incremental encoder only).

Two step motions are handled as normal steps in POSI TI ON mode, but the motion is executed in
two steps, whereby the second step is predefined in the database attribute
<path>: SERVER: CONF. t woSt epOf f set . This offset is added to the target position for the first
step, then the way is covered back at the predefined speed. This feature allows the positioning to be
executed always from the same side of the target position (eliminating possible backlash effects).

Half Turn motions are handled as normal steps in PCSI TI ON mode for Cl RCULAR axis only, but
the motion is executed in two steps, whereby the second step is predefined in the database attribute
<path>: SERVER: CONF. t woSt epOf f set . This absolute offset is subtracted to the target position
for the first step, then the way is covered in the same direction at the predefined speed. This feature
allows the positioning to be executed in a deterministic way.

However, for not optimized circular axis, the motor will not (per definition) cross the zero.

If the requested position (HW limit, Reference Switch, Index Pulse or Home position) is not
available on the hardware or the action is not supported by the firmware/driver or SDL, the motion
fails (see section 2.4.6).

The position and the speed can be specified in three, resp. four ways:
= Dby default, whereby the default speed is taken (index in named speed table).
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= by value, whereby all information defining the position or the speed has to be provided
by the user.

= by name, whereby only a position/speed nhame has to be provided by the user and any
further information is retrieved from the database attributes:

<path>: SERVER: CONF. nanedPosi ti ons/ Speeds , containing up to 15 entries.

= by index, whereby only an index to the namedPositions/Speeds attribute of the motor
in the local database has to be provided by the user and any further information is
retrieved from the local database

The associated literals to the type not SPEC_TYPE are defined in not Def i nes. h,.

The following parameters have to be defined by the user specifying the target position or speed:

= by value: The position or speed is specified by a value and a unit (see data structure type
not METRI C in not . h). For the speed, three additional parameters are required
(see section 2.4.7 for explanation):

< pollint Monitoring polling interval in ms of the far phase; the motor is moving to the
target position

= endPollint Monitoring polling interval in ms of the near phase; the motor is in the target
window

= inPosTime Needed in-position time in ms for motion complete condition.

Exanpl e:

nmot MOTI ON not i on;
);...

* specify position by val ue

* next position to nove 10 deg

*

/
not i on. posType not ABSOLUTE
not i on. pos. how = not BY _VALUE
not i on. pos. nunber. val ue = 10. 0;
strcpy(notion. pos. nunber.unit, "deg");

/
speci fy speed by val ue

request ed speed ldeg/sec

nonitoring interval "far" phase 1000ns
nonitoring interval "near" phase 100ns
in-position tinme interval 1000ms

* % %k F X X X -

/

not i on. speed. how = not BY _VALUE

not i on. speed. nunber. val ue = 1.0;
strcpy(notion. speed. nunber. unit, "deg/sec");
noti on. speed. pol I I nt = 1000;

not i on. speed. endPol | I nt = 100;

not i on. speed. i nPosTi me = 1000;

/*
* specify position by val ue
* 10 deg bel ow the upper HWIlimt
*/
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noti on. posType = nmot UPPER LI M T;

not i on. pos. how = not BY _VALUE

not i on. pos. nunber. val ue = -10. 0;
strcpy(notion. pos. nunber.unit, "deg");

by name: for the position, an additional parameter is required specifying the offset to the
named position: the so-called section (the offsets are defined for each namedPosition entry in
the database). The associated literals to the type not SECTI ONare defined in not Def i nes. h:

= not OBSERVATI ON  position as defined
= not MAI NTENANCE  observation position + maintenance offset.
< not USER DEFI NED observation position + user offset

Exanpl e:

nmot MOTI ON not i on;
/*
* specify position by nane
* next position to nove is "RED', Miintenance position
*/
not i on. posType = not ABSOLUTE
not i on. pos. how = not BY _NAME
strcpy(notion. pos. nanme. posNanme, "RED');
not i on. pos. nane. secti on = not MAI NTENANCE

/*

* specify speed by nane

* nmoving speed is "FAST"

*/

mot i on. speed. how = not BY_NAME
strcpy(motion. speed. nane, "FAST");

by index: The index number specifies the record number of the entry of the attribute named
Positions/Speeds to be used.

For the position indexing, it is possible to specify the section (as for by name). The following
macros are available:

nmot SET_OBSERVATI ON_| NDEX(i ndex) to access the Observation section

nmot SET_MAI NTENANCE_| NDEX( i ndex) to access the Maintenance section
nmot SET_USERDEFI NED_| NDEX( i ndex) to access the User-Defined section
The default section is Observation (for backwards compatibility).

Note: The first entry of a table corresponds to the record number 0.

Exanpl e:

nmot MOTI ON not i on;
);...
* specify position by index
* the requested position corresponds to the named position
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* specified by the 4. entry (= record nunber 3) in the naned
* position table, additionally in the MAI NTENANCE secti on
*/
noti on. posType = not ABSOLUTE
not i on. pos. how = not BY_| NDEX;
noti on. pos. i ndex = not SET_MAI NTENANCE | NDEX( 3) ;
/
speci fy speed by index
the requested position corresponds to the named speed

specified by the 2. entry (= record nunber 1) in the naned
speed tabl e

* % %k X % X -

/
not i on. speed. how = not BY_| NDEX;
noti on. speed. i ndex = 1;

Important Note:
For the position specification by name or by index, the value stored in the field nunber is
taken as an offset if the string defining the unit is not empty.

Exanpl e:

not MOTI ON not i on;

specify position by nane + offset
next position to nmove 10 deg above the naned position
"RED' in Maintenance section

/

not i on. posType not ABSOLUTE

not i on. pos. how = not BY _NAMVE
strcpy(noti on. pos. nanme. posNane, "RED');
not i on. pos. nane. secti on = not MAI NTENANCE
strcpy(notion. pos. nunber. unit, "deg");

not i on. pos. nunber. val ue = 10. 0;

2.4.6 Motion Control

Before trying to move a motor the following actions have to be performed:
= Attach the motor in EXCLUSI VE mode, calling not At t ach (see section 2.4.1).

= Perform the SW and HW initialization of the motor, calling not | ni t Swand not | ni t Hw (see
section 2.4.3)

= Configure the motion mode according the intended movement, calling not Set Mot i onMbde
(see section 2.4.4).

After successful execution of these operations a single motion or sequence of motions of the motor
can be started using the not Move function.

Motions are rejected, when the access mode is not EXCLUSI VE or EMERGENCY, the motor is not
available because of hardware malfunctions, the brake is clamped, the interlock line is active or the
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initialization procedure failed.

An application can ask once or periodically for the status of a motor or a set of motors, by calling
the routine not Get St at us (see also 2.4.8), or wait for the motion completion, by calling the
routine not Wi t Move, which works like not Wai t | ni t. This function returns either on motion
successful completion, time-out or abnormal event.

Two types of timeout may occur:

Motion step timeout The motion step could not be completed within the time within which
any motion step shall complete. This time is defined in the database
attribute <path>: SERVER: CONF. not or (0, ti neout) in
milliseconds.

Motion sequence timeout The motion sequence could not be completed within the time given to
the motWaitMove function.

This routine returns a structure, containing the status of the motors. The associated literals to the
type not MOTI ON_STATUS are defined in not Def i nes. h:

= not STANDI NG The motor has reached the soll-target position,

« ot MOVI NG The motor is moving,
e not TI MEOUT The motion is aborted due to timeout,
e not ABORTED The motion is aborted due to an error, or has been interrupted,

< not REDEFI NED  The motion has been redefined while moving.

Example:
#i ncl ude "not. h"

ccsCOVWPL_STAT nyMoveExanple (....,ccsERROR *error)
{

not HANDLE handl e[ 2] = {0, 0};
not MOTI ON noti on;

not MOTI ONMODE not i onMbde;

nmot STATUS not St at us;

[* attach motor/fill notionSequence data structure */
status = not Attach("DCLl", not EXCLUSI VE, handl e, error);

[* initialize motor SWHW*/
status = notlnitSw handl e, TRUE, error);

status = notlnitHwM handl e, TRUE, error);

/[* fill notion sequence data structure */
noti on. posType = not ABSOLUTE;

not i on. pos. how = not BY_I| NDEX;

noti on. pos. i ndex = 0;

not i on. speed. how = not BY_NAME;
strcpy(notion. speed. nane, "coarse");
notion.lastStep = TRUE;

/* perform an absolute notion to the naned position indexed 0
* in POSI TION node at the named speed "coarse" */
not i onMode = not POSI TI ON_MODE;
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i f (ot Set Mot i onMode( handl e, &ot i onMode, error) == FAI LURE)
{
/* process the error */
}
/* initiate novenent */
i f (ot Move(handl e, &mtion, error) == FAI LURE)
{
}
/*
* wait for end of novenent 10000 ns
*/
i f (ot Wait Move(handl e, 10000, &rot St at us, error) == FAI LURE)
{
if (error->errorNunber == not ERR_TI MEQUT)
{
/* time-out reached */
}
el se
{

/* an error has occurred */

}

/* novenment successfully conpleted */

return(status);

}

An application can stop a motor by using the not St op routine. After the motor has stopped,
another process waiting with not Wi t Move is resumed and returns FAI LURE. The motion status is
set to STANDI NG if in POSI TI ON motion mode, the status flag i nPosi ti on is not set because the
target position was not reached.

24.7 Motion Monitoring

From the point of view of the MCM a movement consists of two phases:
= the far phase, where the motor drives to the target position

= the near phase, where the target is almost reached, the motor is in the target window and the
motor slowly moves to its end position

A movement is automatically supervised by a monitoring task, which periodically requests and
evaluates the actual status. Three parameters have to be made available to the monitoring task:

= the polling interval in ms for the far phase
= the polling interval in ms for the near phase
= the value specifying the required "in position" time in ms for the motion complete condition

These parameters have to be specified either by the user via the not MOTI ON data structure passed
to not Move (see section 2.4.5) or, if a named speed is used, in the corresponding namedSpeeds
record of the local database.
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For each motor a time-out value is configured in the local database, to specify when motions of this
motor shall be treated as lasting too long and be timed-out. However, the motion monitor task does
not undertake any actions on abnormal events or time-out but informs the application by setting
the motor status in the local database accordingly.

If the motion completion is to be reported by an interrupt (see 2.4.10), it returns the motion status
STANDI NG as soon the motion end event has been registered by the motion monitor (assumed the
in Position time is larger than the target settle time, see motion controller mac4 parameter TT).

2438 Status Sampling

The Motor Status Sampling facility performs monitoring and status sampling of any set of motors,
no matter whether they are moving or initialized. The sampling is started by the routine
not | ni t Sanpl i ng. A sample period can be specified at which the general status data in the local
database is updated. The not St opSanpl i ng routine is used to stop the sampling. For detailed
information about the general status data section of a motor in the local database, see section 4.

The status sampling task is automatically spawned after the motor has been successfully SW
initialized. The sampling task updates the status with the period specified in the database attribute
<path>: SERVER: CONF. nmot or (0, ti menon) in milli-seconds. The sampling task runs until the
motor is detached or explicitly stopped by not St opSanpl i ng. The sampling task remains alive
(regardless of any call to not St opSanpl i ng) as long a motor is at least SW Initialized. For Read-
Only processes, calls to not St opSanpl i ng will have little effect.

Note: During all the time a motor is SW initialized, the status part of the database is automatically
updated on change of any value, but the quantities defined in user units (speed, current,
position, next position, position names and following error).

These fields are updated each time not Get St at us in invoked, thus when the status
sampling is running.

The section in which the named position will be retrieved from is set by the section passed in the
motion definition. If no section is specified, the actual section remains valid (target defined by
value). The function not Set Sect i on allows the setting of a new section, it remains valid until a
motion referencing another section is initiated. It is however possible to invoke not Get St at us
specifying a different section: the DB values will continue to be updated according to the actual
section, but the returned status structure will be updated according to the section set in
st at us. posSect i on (the section used for the next Pos fields is the same).

24.9 Unit Conversion Facility

The Motor Control Module allows the user to specify positions, speeds and electric currents in
common user units (e.g. meters, meters/second or ampere). Internally, such values must be known
in board specific units (e.g. encoder ticks, digital binary or velocity reference). Vice versa, the
boards return run-time data in specific units which must be converted into user units.

Therefore, the mot SW module provides a set of unit conversion functions, which are used
internally but also accessible from application level. The unit conversion facility is designed to
transform user units for position, speed and electric current into board specific values and vice
versa.

The mot API provides the following routines for unit conversion:
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= not PosToENc - convert position user unit to encoder values
= not EncToPos - convert encoder values to position user unit
= not NameToEnc - convert position name to encoder values
< ot EncTol ndex - convert encoder values to position index
< not EncToName - convert encoder values to position name

< not NameToVel - convert speed name to encoder values

= not Vel ToEnc - convert speed user unit to encoder values

= not EncToVel - convert encoder values to speed user unit

= not Vel ToRef - convert speed user unit to velocity reference
= ot Ref ToVel - convert velocity reference to speed user unit

< not Di gToCurr ent - convert digital value to current unit

An application can specify a position, speed or current argument to a mot function in any
appropriate user units. A user unit is of the type not UNI T and can be seven characters long at
maximum. The speed unit must contain a slash ’/ °. Possible units are for example:

= "deg" for a position
- "deg/sec" for a speed
= "mA" for the motor current

The function not Set Def aul t Uni t s allows the user to set the three user units to be used for every
conversion from board to user unit. For each user unit, a conversion method must be defined in the
local database motor section, to be able to convert a speed/position or motor current value to a
board specific value and vice versa (see section 4). The board specific values and their units are:

- for a position value: encoder ticks ("Enc")

= foraspeed value: encoder ticks per ms ("Enc/ ns") for a motion controller board and velocity
reference value ("Ref ") for an amplifier board

= for a motor current value: a digital motor current value ("Di g")

The board units are defined in not Def i nes. h: not BOARD_UNI T_PGS, not BOARD_UNI T_SPD,
not BOARD _UNI T_REF and not BOARD _UNI T_CUR, resp. for position, speed (Motion Controller
and Servo Amplifier related) and current.

For each motor all necessary user unit conversion methods have to be defined in the local database
motor section, point <path>: SERVER: UNI T. This point contains the unit conversion table named
"unitConversion", whereby each record defines a unit conversion method. The table must contain
at least 4 methods, corresponding to the four default units. The name of the unit conversion is
specified in the first field and is built up in the following way

unit conversion name = <from unit>To<to unit>

So, for example, the first field of the record specifying the unit conversion "deg" to "encoder ticks"
(Enc) contains "degToEnc".

Thus for each user unit to be used for motions, the following unit conversions must be specified in
the unit conversion table.

< for a position user unit
e <user unit>ToEnc (e.g. "degToEnc")
= for a speed user unit
= <user unit>ToEnc/ms (e.g. "deg/secToEnc/ms")
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= <user unit>ToRef (e.g. "m/sToRef")
= for a user unit of the motor current
= <user unit>ToDig (e.g9. "mAToDig")

Three methods for conversion are available:
« ot LI NEAR linear conversion

two parameters (slope and offset) define the conversion formula
= not | NTERPOLATI ON linear interpolation

a vector of 50 pairs of coordinates (x,y) defines the domain of
conversion.

the point coordinate x (or y) greater than or equal to the origin value x
(ory) is searched, the interpolation is performed linearily between this
point and its predecessor.

= not EXTERN by a user function (see 2.4.12)

Any position, speed or motor current is specified by a rot METRI C data structure containing
= thevalue <structure>.value (vl t DOUBLE)
< the unit <structure>.unit (mot UNIT)

Beside the unit conversion, the functions not NaneToEnc, not EncTol ndex and not EncToNane
allow to convert a named position to an encoder value and vice versa. Each named position to be
used has to be defined in the "named positions table" in the configuration section of the local
database, attribute <path>: SERVER: CONF.nanedPosi ti ons.

The function not NaneToVel provides the facility to convert a named speed into its value in Enc/
ns. Each named speed to be used has to be defined in the "named speeds table" in the configuration
section of the local database, attribute <path>: SERVER: CONF.nanedSpeeds.

For relative positions, it is mandatory to give the position unit either as Enc or as the default
position unit.

2.4.10 Emergency Handling and Abnormal Events

Abnormal events are caused and detected by hardware components. Up to 32 events may be
configured. They can be processed by software, interrupt, signal or not processed. (Literals are
defined type in not Def i nes. h). The database attribute <path>: SERVER: CONF. event s contains
the description of the event handling mechanism for all the supported events.

Interrupts are generated by the hardware. As configured in the local database, the internal interrupt
service routine (not sr vl sr) can be connected to the given board in order to catch the interrupts,
and inform the motion monitor about the event. If the event is to be connected to an interrupt, then
the board generating this interrupt (Literals for the type not BOARD_TYPE in not Def i nes. h) and
the name of the interrupt must be supplied.

The boards return status data which may contain information about abnormal events. This includes
on-limit flags, board failure status, over-temperature and over-current. These data are stored in the
local database STATUS section of each motor and updated on every not Get St at us call. The
motion monitor calls this routine in every polling cycle and processes abnormal event information
directly.
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When an abnormal event is detected, the motion monitor writes error information into the local
database STATUS, releases a not WAi t Move or not Wai t | nit immediately and terminates. The
application gets informed by not Vi t Move/l nit returning and the appropriate motion/Zinit
status in the motor status.

In case of emergency, a supervising task can get access to a motor by attaching it in EMERGENCY
mode. This mode overrides even the EXCLUSIVE mode and enables all actions for the attaching
task.

2411 I/0 Signals

Three digital 170 signals may be handled for a motor:

e Interlock Line The status of this line may be retrieved by the function
not Checkl nt er| ock, it is also updated in the status by the function
not Get St at us. If this line is active, the motor is not accessible by other
applications, even if it is detached or attached in read-only mode.

(database attribute <path>: STATUS. i nt er | ock)

= Brake Status The status of this line is updated in the status by the function
not Get St at us. If this line is active, the motor cannot be moved.
(database attribute <path>: STATUS. br akeC anped)

= Brake Line The brake may be clamped or unclamped by the functions not Cl anpBr ake
and not Uncl anpBr ake. The brake status of the database is updated
accordingly.

These signals are handled by the digital /0 board ACROMAG. They are mapped by one I/0 line
per signal (fully configurable: digital 170 device, line number and logical level) as described in the
attribute <path>: SERVER: CONF. si gnal s.

24.12 User Function Hooks

Two types of user-defined function hooks are available:
= in the HW initialization procedure,
< for the unit conversion facility.

A user-defined function may be invoked automatically from the API while performing the HW
initialization procedure or for unit conversion, if the following requirements are satisfied.

2.4.12.1 HW Initialization Procedure

An action of type not ACTI ON_USER _DEFI NED must be created in definition of the HW
initialization procedure in the database (see section 2.4.3) and the following two parameters have to
be set:

e userFctName is the name of the function to be invoked,

= userParList is the address of a data structure to be passed to the function. Depending
on the function, this parameter may be optional and the structure and
content of the parameter list is under responsibility of the user.

The interface of the user-defined initialization functions must comply the following rule:
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ccsCOVWPL_STAT userlnitFct(void *parList, ccsERROR *error)

2.4.12.2 Unit Conversion

A conversion method of type not EXTERN must be created in the database (see section 2.4.9) and the
following two parameters have to be set:

= userFctName is the name of the function to be invoked,

= userParList is the address of a data structure to be passed to the function. Depending
on the function, this parameter may be optional and the structure and
content of the parameter list is under responsibility of the user.

The interface of the user-defined conversion function must comply the following rule:

ccsCOWPL_STAT user ConvFct (ot METRI C *from not METRIC *t o,
voi d *parList, ccsERROR *error)

Note : The function must provide the conversion in both directions.

2.4.12.3 Arguments Passing Mechanism

It is possible to pass the address of a user-defined data structure to the function. The addresses of
the structures must be stored into the database before the function is invoked.

The enumeration type not USER _FCT provides the necessary literals specifying the attribute to be
accessed:

nmot USER I NI T for <path>: SERVER | NI T. acti ons, and
nmot USER_CONV  for <path>: SERVER: UNI T. uni t Conver si on.

For this purpose, two functions are available not Set Par Li st Addr ess, that stores the address of
the user-defined data structure into the database, and not Get Par Li st Addr ess, that retrieves the
address from the database.

Example for the HW Initialization Procedure:

Assumed one entry of the HW Initialization procedure is set as follows in the INIT part of the
database:

e Action not ACTI ON_USER _DEFI NED
e FctName "myHwl ni t Functi on”

The function expects the address of a structure containing the two parameters handl e and
par am as declared in the structure defined below:

typedef struct

{
not HANDLE handl| e;

vltU NT16 param
} m PARLI ST;

The User HW Init function is:

ccsCOWPL_STAT myHwW nit Function( void *parlList, ccsERROR *error )

{
TparList *list = parlist;
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not sr vHANDLEDATA *pHandl e; /* pointer to handl e data */
not DESCRI PTI ON  *desc; /* pointer to notor descriptor */
/*

* get pointer to notor descriptor

*/

pHandl e = (not sr vHANDLEDATA *) (| i st->handl e);
desc = pHandl e- >not Desc;

nPrintf("\nUser Init HWFunction : nmotor '%', param= %\n",
desc- >not Nane, | i st - >param ;

r et ur n( SUCCESS) ;

}

The main code invoking the HW initialization will then be as follows:
Tpar Li st nyParLi st;

nmyPar Li st . handl e = myHandl e[ 0] ;

nyPar Li st. param = (vItU NT16)tickGet();

i f (ot Set ParLi st Address(myHandl e[ 0], ot USER_I NI T, 1, "myHw ni t Functi on",

(vl t Ul NT32) &ryPar Li st, error) == FAI LURE)
ret urn( FAl LURE) ;

if (notlnitSwnyHandl e, TRUE, error) == FAI LURE)
ret urn( FAl LURE) ;

if (notlnitHw nmyHandl e, TRUE, error) == FAI LURE)
ret urn( FAl LURE) ;

i f (rmotWaitlnit(myHandl e, nyTi meout, &t St at us, error) == FAI LURE)
ret urn( FAl LURE) ;

Important note: The user parameter list must be set to a valid address or to NULL before invoking
the user function. For the user initialization function before invoking not | ni t Hw,
for the user defined unit conversion function before invoking the function. It also
strongly recommended to preset these addresses after installing a motor, at the
latest before initializing the motor. The address is checked for validity when set
(see not Set Par Li st Addr ess), NULL is always accepted.

24.13  External encoder support

For the case, where the encoder is not connected directly to the standard motion controller and
where the CPU shall provide the encoder value, a couple of dedicated actions must be initiated so
that the CPU and the Motion Controller board get synchronized.

The attributes SERVER: CONF. encoder ( 0, boar d) must be set to not CPU_BQARD

and SDL: MACA: CFG. confi gVal ues(I EV) = 192 (0xC0).

During the SW initialization, the motion controller is configured to deliver an interrupt every
2.5ms. On the CPU, the Interrupt Service Routine not srvIl EV is connected to this interrupt. It
catches the interrupts and gives a semaphore. A dedicated task is to be spawned that waits on this
semaphore, reads the encoder information (not in the scope of MCM) and writes the new encoder
value to the Motion Controller.

The task must be spawned before the Software Initialization has been successfully performed.

Example:
#i ncl ude "not. h"
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/* Address where to read the encoder val ue */
vl t 1 NT32 *<npd>EncAddr = OxFOAAAEQ4;

ccsCOVWPL_STAT <nod>Main ( char *notor, ccsERROR *error )

{
not HANDLE handl e[] = {0, 0};

/* Get handle of the notor, attached in EXCLUSI VE node */
i f (ot Get Handl e( ot or, &andl e[ 0], error) == FAI LURE)
{
/* process error */
return FAI LURE
}
/* Spawn Encoder Task */
i f (taskSpawn("<nmobd>Encoder Task", 70, 0x18, 20000, <nod>Encoder Task,
handl e[ 0], 0,0,0,0,0,0,0,0,0) == ERROR)
{

/* process error */
return FAI LURE

}

/* PerformSWilnitialization */

if (motlnitSw(handl e, TRUE, error) == FAI LURE)
{

/* process error */
return FAI LURE

}

/[* PerformHW Initialization */
if (motlnitHw handl e, TRUE, error) == FAI LURE)
{

/* process error */
return FAI LURE

}
etc...
r et ur n( SUCCESS)
}

Two functions are provided that:

= retrieves the handle of the motor, attached by another task: not Get Handl e

= retrieves the address of the binary semaphore: not Get Sem EV

= writes the encoder value to the Motion Controller board: not Wi t eEncoder Val ue
The motor must be attached in not EXCLUSI VE mode.

Example:
#i ncl ude "not. h"

/* Address where to read the encoder val ue */
extern vltlINT32 *<nod>EncAddr;

ccsCOVWPL_STAT <nod>Encoder Task ( char *notor Nanme )
{
not HANDLE handl e;
SEM I D encSem
vl tI NT32 encVal;
CCSERROR error;
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/* Register to LCC */

if (ccslnit(taskNane(0), 0, NULL, NULL, &rror) == FAI LURE)
{
/* process error */
return FAlI LURE

}

/* Get handle */

i f (ot Get Handl e( ot or Nane, &andl e, &rror) == FAI LURE)
{

/* process error */
return FAI LURE
}
/* Get semmphore */
i f (ot Get Sem EV(handl e, &ncSem &error) == FAI LURE)
{
/* process error */
return FAI LURE

}
/* loop forever */
for (;;)
{
i f (senlTake(encSem WAI T_FOREVER) == ERROR)

{

/* process error */
return FAI LURE

}

/* read encoder value */

encVal = *(vlItINT32 *)<nod>EncAddr;

/* Gve the value to the notion controller */

if (motWiteEncVval ue(handl e, encVal , &rror) == FAI LURE)

{

/* process error */
return FAI LURE

}
}

When the motor is detached or set in another operational mode than nmot NORVAL, the interrupt is
disabled. The semaphore is deleted, when the motor is de-installed. The task should terminate
before the motor is detached (device is closed, handle is not valid any more).
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2.5  Application Command Interface

The Application Command Interface (ACI) is implemented in the module motci and is available as
a LCU process (motServer). It is based on the LCC Command Interpreter, implementing in form of
commands most of the functions of the Application Programmatic Interface (API). The ACI is built
on top of the APl and adds two major advantages:

= |t allows applications running on WS or LCU to deal directly with motors independently on
the platform.

< |t provides, in combination with the CCS Engineering Interfaces ccsei, or with the MCM
Engineering Interface motei engineers with tools to configure motor parameters and test
motors without having to write code.

The main concepts described in section 2.4 and sub-sections apply to the ACI module as well and
will not be repeated here.

251 Commands

The commands supported in the current version are listed below, they are grouped by topic.They
will not be described in detail; see section 2.12 and following of the LCC Common Software User
Manual [1] for further explanations.

Most of the command refer to the notion of set. A set is a group of motors that are intended to be
controlled simultaneously, but which may perform independent actions. The commands that apply
to a set also apply to a single motor, but the commands handling the sets (1 to 5).

Set Handling

1. CREASET Create a set of motors

2. ADDMOT Add a motor to a set of motors

3. REMMOT Remove a motor from a set

4. DELSET Delete a set

5. GMOTSET Get number and list of motors in a set or in all the sets
Motor Handling

6. | NSTALL Install a motor in MCM

7. DEI NST Deinstall a motor or all motors from MCM

8. MOTCRS Get number and list of installed motors

9. ATTACH Attach a motor or the motor(s) of the set

10.DETACH Detach a motor or the motor(s) of a set

11.CLEAR Clear internal data structures (emergency case only)
Commands

12.CHKLOCK Check the status of the interlock line

13.CHKBRAK Check the brake status

14.CLAMP Clamp the brakes of the motors of the set
15.CONNECT Connect the power lines to the motors of the set

16.DI SABLE Enable the axis of the motors of the set

17.01 SCON Disconnect the power lines from the motors of the set
18.ENABLE Disable the axis of the motors of the set

19.GENSTAT Get the general status of the motors of the set
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20.GETOPMO
21.HWSTAT
22.1 NI TDB
23.1 Nl THW
24.1 Nl TSAM
25.I NI TSW
26.LOADPAR
27.MOTMODE
28.MOTPAR
29.RESETSW
30.RESETHW
31.RETRPAR
32.SECTI ON
33.SETADDR
34.SETLI M
35.SETOPMO
36.STATUS
37.STOPSAM
38.UNCLAMP
39.VAI TI NI
40.WAI TMOV

Get the actual operational mode of the motors of the set

Get the hardware status of the motors of the set

Restore configuration file into DB branch

Perform the HW initialization procedure on the motors of the set
Start the status sampling for the motors of the set

Perform the SW initialization of the motors of the set

Load parameters to the board(s) controlling the motors of the set
Set the motion mode for the motors of the set

Retrieve the actual motion parameters of the motors of the set
Reset the axis of the motors of the set

Reset the boards controlling the motors of the set

Retrieve board parameters

Set the section for named positions handling

Set the address of the user-defined data structure in the database
Set the SW limits for the motors of the set

Set the operational mode for the motors of the set

Get the complete status of the motors of the set

Stop status sampling for the motors of the set

Unclamp the brakes of the motors of the set

Wait for HW initialization procedure completion

Wait for motion completion

Speed definition and Sequence management

41.DEFSPD
42.DEFSTEP
43.REMSTEP
44 DELSEQ

Motion control

45.MOVEABS
46, MOVEHOM
47.MOVEI ND
48.MOVELHW
49. MOVEREF
50. MOVEREL
51. MOVESEQ
52.MOVESPD
53. MOVEUHW
54.STOPMOT

Unit conversion

55.DEFUNI T
56.01 GCUR
57.ENC2NAM

Define the speed for a motion step
Define a motion step

Remove a step in the motion sequence
Delete a motion sequence

Perform absolute motion

Perform motion to the Home position

Perform motion to the Index-Pulse of the encoder
Perform motion to the Lower HW limit

Perform motion to the Reference Switch

Perform relative motion

Perform motion sequence

Perform motion by speed

Perform motion to the Upper HW limit

Stop the motors of a set

Set the default units
Conversion Dig To Current
Conversion Enc To Name
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58.ENC2POS Conversion Enc To Pos
59.ENC2VEL Conversion Enc ToVel
60.NAM2ENC Conversion NameTo Enc
61.NAMRVEL Conversion NameTo Vel
62.POS2ENC Conversion Pos To Enc
63.REF2VEL Conversion Ref ToVel
64.VEL2ENC Conversion Vel To Enc
65.VEL2REF Conversion Vel To Ref
Version
66.VERSI ON Get MCM API and ACI Versions
General commands
67.1NI'T See LCC Command INIT (not implemented)
68.ONLI NE See LCC Command ONLINE (not implemented)
69.SELFTST See LCC Command SELFTST (not implemented)
70.STANDBY Set the motors of the set in stand-by mode (not implemented)
71.STASI M Start SIMULATION mode (not implemented)

72.0FF See LCC Command OFF (not implemented)
73.STOP See LCC Command STOP (not implemented)
74.STOSI M Stop SIMULATION mode (not implemented)
5.EXIT See LCC Command EXIT (terminates motServer)
76.KI LL See LCC Command KILL (not implemented)

For detailed information on commands see section 3.2 and on-line help using ccsei/motei.

252 Input Syntax

All enumerated input parameters can be given either as numerical value (e.g. 4) or as the
corresponding string (e.g. Si nul at i on). The command interpreter is case sensitive.

The command STATUS, MOTPAR, NAMPENC and ENC2NAM accept the enumerated parameter
section, specifying the position section to search in for the position and next position names (if any).
If no name is found the string "None - 1" is returned. This parameter can be defaulted, the value
"No Secti on"isthen passed, the actual section is then used.

Example: The sign > prefixes a command, the actual position is assumed as ’bl ue’ in the
Mai nt enance section.

>STATUS DC1, , Posi ti onNane

STATUS DC1 : bl ue Mai ntenance

>STATUS DC1, User Def i ned, Posi ti onNane

STATUS DC1 : None -1

>STATUS DC1, Mai nt enance, Posi ti onNane

STATUS DC1 : bl ue Mi ntenance

The STATUS command accepts a parameter list as third parameter. If this list is empty, the complete
status is returned. Otherwise, for each requested parameter (up to 10), the status value will be
returned:



Motor Control Module - API / ACI User Manual - 1.7 VLT-MAN-ESO-17210-0600 43

Example: The sign > prefixes a command

>STATUS DC1 returns the full status,

>STATUS DC1, Gbservati on returns the full status but the names are searched in the
Observation section,

>STATUS DC1, , Moti onMode returns only the motion mode.

The WAI TI NI and WAI TMOV commands are the only commands which do not return immediately
the last reply. The first reply is the command acknowledge, the following replies are returned on
function completion (in the meanwhile the command interpreter is available for other commands).
One reply is returned for each specified motor. If an error occurred, an additional reply is returned
containing the error message. The time-outs have to be given in seconds.

Example: The sign 12> prefixes the command #12

10>CREASET X, DC1, DC2 create a set containing the motors DC1 and DC2
10 REPLY CREASET
11> NI THW X perform HW initialization procedure,
11 REPLY | NI THW
12>WAI TINE X, 300 wait max. 300s for completion
12 REPLY VAI TI NI command accepted
13>STATUS DC1, , Mot i onMode returns only the motion mode.
13 REPLY STATUS DC1 : Speed motor DC1 is in Speed mode
14>WAITINI DCL, 5 wait 5 seconds for completion for DC1 only
14 REPLY VAITINI DC1L : ...,InitStatus HWInitialization Running,...

14 ERROR WAI TI NI OxOCF30003.1 not (notWaitlnit.c)
"mtERR MLTIPLE WA T : notor 'DCl', handle is 5023804 - Another
application is already waiting for action conpletion" (Serious 40)
command rejected
12 REPLY VAITINI DC1L : ...,InitStatus Initialization Done,...
12 REPLY VAITINI DC2 : ...,InitStatus Initialization Done,...

253 Output Syntax

The output syntax is built as follows:
For all the commands, but STATUS, MOTPAR, GENSTAT and HWSTAT, one reply is returned;
otherwise one reply per motor is returned.

<reply>: command <motor>[,<motor>]"

<motor>: motName : <param>[,<param>]P
<param>: [parName] parValue [parUnit]

where p>=0 and m>=0.

For commands that query a single parameter (e.g. GETOPMO), the field par Nane is omitted. For
position names, the field par Val ue takes the position name, the field par Uni t takes the section; if
no name can be found the fields par Val ue and par Uni t take the value "None" and "- 1", resp.

Example: The sign > prefixes a command
>CREASET X, DC1, DC2

>GETOPMO X

GETOPMO DC1 : Simul ati on, DC2 : Nor nal
>STATUS X, , Qper at i onal Mbde ©Mbti onMode
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STATUS DC1 : Operational Mode Sinul ati on, Moti onMode Direct
STATUS DC2 : Operational Mode Nornmal, Moti onMode Direct

254 Output Format

The commands that query information from the motors accept an additional parameter (which may
be ignored). This integer parameter takes the values 0 or 1 and is defaulted with 0. It influences the
output format for enumerated parameters only:

0 : The returned values are given by their literals.

Example: "Simul ation" for the operational mode SI MJLATI ON. (Macro
nmot SI MULATI ON_STRI NG).

1: The returned valued are given by their numerical value.

Example: 4 for the operational mode SI MULATI ON (Macro not SI MULATI ON).

All literals for status parameter values are defined in not Def i nes. h.
The names of the status parameters are defined in not ci Def i nes. h.

Example: The sign > prefixes a command
>SETOPMO DC1, Si nul ati on

>SETOPMO DC2, 5

>CETOPMO X

GETOPMO DC1 : Simulation, DC2 : Nornal
>GETOPMO X, 1

GETOPMO DC1 : 4,DC2 : 5
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3 REFERENCE MANUAL

This chapter provides a detailed description of the mot API procedures and tools and motci ACI
commands provided by these two modules.

The API functions and tools are described in UNIX man-page format and are organized in alpha-
betical order.

The ACI commands are described in the Command Definition Table of the process not Ser ver (file
not Server. cdt).

Necessary include files are also listed.
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3.1  Aplication Programmatic Interface

3.1.1 motAttach(3)

NAME
nmot Attach - attach a notor

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Attach (
IN dbSYMADDRESS dbPat h
IN not ACCESS MODE node
OUT not HANDLE *handl| e
QUT ccsERROR *error

)

DESCRIPTION
This routine attaches a motor to the user's application
The motor is specified by its pathname <dbPat h>, which is the absolute
path to the notor or its alias in the |ocal database
The paraneter <node> specifies the access rights to notor
The returned <handle> identifies the channel to the notor and
is required for any further notor library function call

Possi bl e access nodes are:
- nbt READ ONLY : only read actions are possible
- nmot EXCLUSI VE : all functions provided by the notor library
are allowed; a nmotor can be attached only
once in this node
- not EMERGENCY : for emergency case only

If anything goes wong FAILURE is returned and the error reason and

description is returned by the <error> vari abl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if motor attached successfully
FAI LURE i f anythi ng went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36



Motor Control Module - API / ACI User Manual - 1.7 VLT-MAN-ESO-17210-0600

3.1.2 motCheckBrake(3)

NAME
not CheckBrake - check the brake status of a set of npotors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not CheckBr ake (
IN not HANDLE handl e[],
IN vItINT32 *status,
QUT ccsERROR *error

)

DESCRIPTION
The nmot Server routine not CheckBrake() checks the status of the
brake for the set of motors, specified in the <handle> |ist.
It returns the values in the <status> array. The <status> array need
not provide space for a terminator entry.

This routine needs READ ONLY access right to the notors.

I f anything goes wong FAILURE is returned and the error reason and
description is returned by the <error> variable. The routine processes
all notors of the <handle> |ist, and does not stop execution when an
error occurs.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.3 motCheckInterlock(3)

NAME
not Checklnterlock - check interlock line status of a set of nptors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Checkl nterl ock (
IN not HANDLE handl e[],
IN vItINT32 *status,
QUT ccsERROR *error

)

DESCRIPTION
The nmot Server routine not Checklnterlock() checks the status of the
interlock Iine for the set of nmotors, specified in the <handle> I|ist.
It returns the values in the <status> array. The <status> array need
not provide space for a terminator entry.

This routine needs READ ONLY access right to the notors.

If anything goes wong FAILURE is returned and the error reason and
description is returned by the <error> variable. The routine processes
all notors of the <handle> |ist, and does not stop execution when an
error occurs.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.14 motCheckMove(3)

NAME
not CheckMove - check validity of requested notion for a set of notors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not CheckMove (
IN notHANDLE handl e[],
IN not MOTION  *noti onReq,
OQUT ccseERROR  *error

)

DESCRIPTION
This routine check the validity of the requested notions for all
nmotors specified by the <handle> |ist.
The <noti onReq> array nust at first contain the notions for the first
motor in the <handle> list, with the 'lastStep' flag set in the |ast
motion for this notor. Then the notion entries for the second notor
in the <handle> list in the same way, and so on.
The notion node for each notor nust have been defined by a
previ ous not Set Moti onMode() call.
Each novenent represents one entry in <notionReq> array,
and is defined as follows :

<not i onReq>- >posType - the position types are :
not ABSOLUTE, not RELATI VE,
not LOAER LIM T, not UPPER LIM T,
not REFERENCE_SW TCH, not | NDEX_PULSE,
not HOVE_PGSI TI ON, not BY_SPEED,
not TWD_STEP_ABS, not TWD STEP_REL
not HALF_TURN_ABS, not HALF_TURN_REL

<not i onReq>- >speed - noving speed

For the notion node not POSI TI ON_MODE & not TRACKI NG_MODE, the target
position nust be provided, except for the position type notBY_SPEED.

<not i onReq>- >pos - the target position

<nmoti onReq>->l astStep - flag to indicate the last step of a sequence
for a nmotor (TRUE/ FALSE)

The m ni num access right is READ ONLY. The validity of the notion
sequences is checked if the notor(s) is(are) not noving, but their
validity may change if a notion is perfornmed after this call.

In order to avoid any dependency, it is recomrended to start the
sequence from a known position.

If anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine stops
executi on when an error occurs or when a notion is illegal, and does
not process the remaining notors of the set.

FILES
none

49
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ENVIRONMENT
none

RETURN VALUES
SUCCESS i f function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

SEE ALSO
mot Move

Last change: 30/09/98-10: 36
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3.15 motClampBrake(3)

NAME
not Cl anpBrake - clanps the brakes of a set of nobtors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Cl ampBr ake (
IN not HANDLE handl e[],
QUT ccsERROR *error

)

DESCRIPTION
The nmot Server routine notd anpBrake() clanps the brakes
of the set of notors, specified in the <handle> |ist.

Thi s routine needs EXCLUSI VE access right to the notors

If anything goes wong FAILURE is returned and the error reason and
description is returned in the <error> variable. The routine does not
break execution when an error occurs, but tries to process the

remai ning notors of the set.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if routine term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.6 motConnect(3)

NAME
not Connect - enabl e electrical connection of a set of notors
SYNOPSIS
#i ncl ude "not. h"
ccsCOWPL_STAT not Connect (
IN not HANDLE handl e[],
QUT ccsERROR *error
)
DESCRIPTION
The ot Server routine notConnect() enables the electrical connection
of the set of notors, specified in the <handle> |ist.
Thi s routine needs EXCLUSI VE access right to the notors.
If anything goes wong FAILURE is returned and the error reason and
description is returned by the <error> variable. The routine stops
execution when an error occurs, nad does not process the renaining
motors of the set.
FILES

none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anythi ng went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.7 motDetach(3)

NAME
not Detach - rel ease the access to a set of notors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Det ach (
IN notHANDLE handle[],
OUT ccsERROR *error

)

DESCRIPTION
This routine releases the access to the notors, specified in the
<handle> list. If a notor is still noving, it is not detached and
an error is returned.

If anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The processing is
stopped when the first error occurs.

FILES
None

ENVIRONMENT
None

RETURN VALUES
SUCCESS, if function term nated successfully
FAILURE, if any error occurred

Last change: 30/09/98-10: 36
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3.1.8 motDigToCurrent(3)

NAME
not Di gToCurrent - convert digital value to user defined current unit

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Di gToCurrent (
I'N not HANDLE handl e,
I'N vl t1 NT32 currDig,
I NOUT not METRI C *curr User,
aJT CCSERROR *error

)

DESCRIPTION
The nmot Server routine notDi gToCurrent() converts a notor current
fromthe digital value <currDig> to the value <currUser> in user units.
The required unit has to be specified in <currUser>->unit
(for exanple "mA"), the value evaluated is returned by
<currUser>->val ue (double). The unit specified nust be defined
in the | ocal database.

The conversion is specified for the notor defined by <handl e>.
This routine needs READ ONLY access right to the notor.
If anything goes wong FAILURE is returned and the error reason and

description is returned by the <error> vari abl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anythi ng went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.9 motDisable(3)

NAME
not Di sabl e - disable notion control |oop for a set of notors
SYNOPSIS
#i ncl ude "not. h"
ccsCOVPL_STAT not Di sabl e (
IN not HANDLE handl e[],
QUT ccsERROR *error
)
DESCRIPTION
The mot Server routine notDi sabl e() disables the nmotion control |oop
for a set of notors, specified by the <handle> list. This function
is supported by notion controller boards only. If no controller is
configured an error is returned.
Thi s routine needs EXCLUSI VE access right to the notors.
If anything goes wong FAILURE is returned and the error reason and
description is returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the remaining
nmotors of the set.
FILES

none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAILURE i f anything went w ong

CAUTIONS
none

SEE ALSO
Techni cal Description of Mtion Controller

Last change: 30/09/98-10: 36
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3.1.10 motDisconnect(3)

NAME
not Di sconnect - disable electrical connection of a set of notors
SYNOPSIS
#i ncl ude "not. h"
ccsCOVPL_STAT not Di sconnect (
IN not HANDLE handl e[],
QUT ccsERROR *error
)
DESCRIPTION
The ot Server routine notDi sconnect() disables the electrica
connection of the set of notors, specified in the <handle> |ist.
Thi s routine needs EXCLUSI VE access right to the notors.
If anything goes wong FAILURE is returned and the error reason and
description is returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the renaining
motors of the set.
FILES

none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anythi ng went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.11  motEnable(3)

NAME
not Enabl e - enable notion control loop for a set of nmotors
SYNOPSIS
#i ncl ude "not. h"
ccsCOVPL_STAT not Enabl e (
IN not HANDLE handl e[ ],
QUT ccsERROR *error
)
DESCRIPTION
The ot Server routine not Enabl e enables the nmotion control |oop for
the set of notors, specified by the <handle> list.
This function is supported by notion controller boards only.
If no controller is configured an error is returned.
Thi s routine needs EXCLUSI VE access right to the notors.
If anything goes wong FAILURE is returned and the error reason and
description is returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the remaining
nmotors of the set.
FILES

none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAILURE i f anything went w ong

CAUTIONS
none

SEE ALSO
Techni cal Description of corresponding notion controller

Last change: 30/09/98-10: 36
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3.1.12 motEncToName(3), motEncTolndex(3)

NAME
nmot EncToNane - convert encoder ticks to naned position

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not EncToName (
IN not HANDLE handl e,
I'N vl t 1 NT32 posEnc,
I NOUT not SECTI ON *secti on,
ouT vl t BYTES32 nane,
ouT cCSERRCOR *error

)

DESCRIPTION
The nmot Server routine not EncToNane() tries to convert a position
<posEnc>, given in encoder ticks to a <nane>, which corresponds to
a named position.
By <section> the type of position requested is specified.
Possi bl e val ues are:
- ot OBSERVATI ON
- ot MAI NTENACE
- ot USER_DEFI NED
- ot ALL_SECTI ON

In case of not ALL_SECTI ON, the associ ated naned position is searched
in all sections, starting with OBSERVATION. The first matching naned
position is returned. The nane and section are set to the matching
val ues.
If no matching name is found,

<name> is set to empty string "",

<section> is set to not NO_SECTI ON.

The dat abase secti on SERVER CONF: POSI TIONS is queried for the nanmed
posi tions.

This routine needs READ ONLY access right to the notor.
I f anything goes wong FAILURE is returned and the error reason and

description is returned by the <error> variable.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none
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Last change: 30/09/98-10: 36
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3.1.13  motEncToPos(3)

NAME
nmot EncToPos - convert encoder values to position in user units

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not EncToPos (
I'N not HANDLE handl e,
I'N vl t1 NT32 posEnc,
I NOUT not METRI C *posUser,
auT CCSERROR *error

)

DESCRIPTION
The nmot Server routine not EncToPos converts the position from encoder
ticks <posEnc> to user units defined by <posUser>->unit
(for exanple "deg").
The val ue evaluated is returned by <posUser>->val ue (double).
The user unit specified nmust be defined in the | ocal database.
The conversion is specific for the motor, defined by <handl e>.

This routine needs READ ONLY access right to the nmotor.
If anything goes wong FAILURE is returned and the error reason and

description are returned by the <error> variabl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS i f function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
The position nust be absolute

Last change: 30/09/98-10: 36
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3.1.14

NAME

SYNOPSIS

motEncToVel(3)

not EncToVel - convert encoder speed values to velocity in user units

#i ncl ude "not.h"

ccsCOVPL_STAT not EncToVel (
I'N not HANDLE handl e,
I'N vl t DOUBLE vel Enc,
| NOUT not METRI C *vel User,
ouT ccsERROR *error

)

DESCRIPTION

FILES

This routine not EncToVel () converts the velocity from encoder ticks
per tinme unit <vel Enc> to user units specified by <vel User>->unit
(for exanple "deg/sec"). The value evaluated is returned by

<vel User >->val ue (double). The user unit specified nmust be defined
in the | ocal database.

The conversion is specific for the nmotor, defined by <handl e>.

This routine needs READ ONLY access right to the notor.

If anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variabl e.

none

ENVIRONMENT

none

RETURN VALUES

CAUTIONS

SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

none

Last change: 30/09/98-10: 36
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3.1.15 motGetOpMode(3)

NAME
not Get OpMode - get operational node of a set of nmotors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Get OpMode (
IN nmot HANDLE handl e[],
QUT not OPMODE node[],
QUT ccsERROR *error

)

DESCRIPTION
This routine returns the operational nodes of all nmotors in the
specified <handle> list in the array <nbde>.
Possi bl e nodes are:
- ot NOT_AVAI LABLE
- not FI XED _POCSI TI ON
- not SI MULATI ON
- not NORVAL
- ot HANDSET

Note: the <node> array is not terninated by a special entry.

If anything goes wong FAILURE is returned and the error reason and
description is returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the renaining
nmotors of the set.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
The <npde> array must be |arge enough to contain all the nodes of the
requested notors.

Last change: 30/09/98-10: 36
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3.1.16  motGetHandle(3), motGetSemIEV(3)

NAME
not Get Sem EV - Returns the semaphore for IEV Isr

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Get Sem EV (
IN not HANDLE handl e,
QUT SEM ID *senm EV,
OUT ccsERROR *error

)

DESCRIPTION
The nmot Server routine notGetSem EV() retrieves the semaphore given
by the Interrupt Service Routine handling the external encoder val ue.
It returns FAILURE if the pointer to the semaphore is NULL.
The function waits forever until the semaphore has been created

by motlnitSw).
This routine needs READ ONLY access right to the notor.
I f anything goes wong FAILURE is returned and the error reason and

description is returned in the <error> vari abl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if routine term nated successfully
FAILURE i f anything went w ong

CAUTIONS
none

SEE ALSO
nmot Wi t eEncoder Val ue(3), not Get Handl e( 3)

Last change: 30/09/98-10: 36
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3.1.17 motGetStatus(3)
NAME
not Get Status - get status information of a set of nmotors
SYNOPSIS

#i ncl ude "not.h"

ccsCOVPL_STAT not Get St at us (
I'N nmot HANDLE handl e[ ],
I NOUT not STATUS status[],
QUT  ccsERROR *error

)

DESCRIPTION
This routine returns status information for the specified set of notors
in the <status> array with an entry for each notor specified by the
<handl e> list. Additionally the MOTOR STATUS section of each notor
dat abase- point is updated accordingly.

The <status> data structure is build up in the follow ng way:

par anet er | meaning | possible val ues

______________ e

opMode oper ati onal node not NOT_AVAI LABLE/ not HANDSET
not FI XED _POSI TI ON/ not NORIVAL
not SI MULATI ON

not i onMbde actual notion node not DI RECT_MODE/ not SPEED_MODE

not i onSt at us

nmot i onSt ep

noti on status

nunmber of notion

mot TRACKI NG_MODE
mot POSI TI ON_MODE
mot STANDI NG mot MOVI NG
mot TI MEQUT/ mot ABORTED

initStatus initialization status not NOT_I NT/ mot SWIN T
not HW I NI T_RUN
nmot | NI T_DONE

initStep step of init sequence

br aked anped br ake status (1/0 signal)

axi sEnabl ed axi s enabled flag TRUE/ FALSE

event Mask

anpl St at us

power St at us

bit mask to encode
abnormal events

anplifier status
el ectrical connection

mot MOTI ON_ENDY ot DRI VE_FAULT
mot EMERGENCY_STOP

mot OVER_TEMPERATURE

mot OVER_CURRENT/ mot ON LIM T
mot POSI TI ONI NG_ERROR

mot NORMAL_STOP

mot NOT_AVAI LABLE/ OK/ ERROR
mot BOTH ot NEGATI VE

mot POS| TI VE/ mot DI SCONNECTED

nconSt at us control ler status not NOT_AVAI LABLE/ OK/ ERROR
i nPos in position flag TRUE/ FALSE
anpl OnLim t anplifier limt flag not NOT_ON_LI M T/ not HW UPPER

nmconOnLim t

controller limt flag

mot HW LOVER

Mot NOT_ ON LIM T

mot SW LOWER/ not SW UPPER
mot HW LOVER/ mot HW UPPER
mot HW BOTH

i nterl ock interlock Iine status (1/0 signal)
speed actual speed
speedUni t speed unit for exanpl e "deg/sec"

(type not UNIT)
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current
current Unit

posEnc
posUser
posUni t

posNane
posSecti on

next PosUser

next PosNane
next PosSecti on

foll owi ngErr
startTi me

I
I
I
I
I
I
I
I
I
I
I
I
next PosEnc |
|
I
I
I
I
I
|
I
I
I
endTi nme |
I

actual notor current
notor current unit

actual position in
encoder ticks
actual position in
user units
position user unit

nane of actual position

position section

next position in
encoder ticks

actual position in
user units (posUnit)

name of next position
next position section

actual follow ng error
in user units (posUnit)
start tine of novenent

in UTC
end tinme of novenent
in UTC

for example "mA"
(type not UNIT)

for exanmple "deg"

(type not UNIT)

NULL, if none avail able

not OBSERVATI ON/ ot MAI NTENANCE
not USER _DEFI NEDY not NO_SECTI ON

NULL, if none avail able
nmot OBSERVATI ON not MAI NTENANCE
not USER_DEFI NEDY not NO_SECTI ON

If anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine stops

executi on when an error occurs,

nmotors of the set.

RETURN VALUES

and does not process the renmaining

SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.18  motlnitHw(3)

NAME
motlnitHw - initialize board hardware for specified nmotors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not | ni t Hw (
IN notHANDLE handl e[],
IN vlitLOGd CAL nmndatory,
QUT ccsERROR  *error

)

DESCRIPTION
The not Server routine nmotlnitHw initializes the board hardware of
the boards controlling the notors specified in the <handle> list.
The <mandatory> flag specifies whether the initialization has to be
perforned in any case (TRUE) or only, if not done before (FALSE).

If any user functions are used for HWinitialization, pointers
to user defined data structures to be passed to the functions are
|l ocated in the Database : SERVER IN T: I NI T: action[]. userParList.
The followi ng parameters will be passed to the user function:

- pointer to user defined data structure

- error structure address

If anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the remaining
nmotors of the set.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.19  motlInitSampling(3)

NAME
motlnitSanpling - initialize status sanpling for a set of notors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not | ni t Sanpling (
IN not HANDLE handl e[],
IN vItINT32 peri od,
IN not SECTI ON secti on,
OUT ccsERROR *error

DESCRIPTION
The not Server routine notlnitSanmpling starts the status sanpling
for the notors, specified in the <handle> |list. The sanple data is
stored in intervals of <period> in the |ocal database general status
section. For each notor one sanpling task is spawned.
The named positions are searched for in the given <section>.
Dependi ng on the <period> the effective sanpling period is:

range [-100 ; -2] : the period is 1/|<period> in seconds

value -1 : as fast as possible

val ue 0 . set to the DB val ue SERVER CONF. notor (0, tinenon).
range [+1 ->) . the period is <period> in seconds

The m ni num <period> is -100, any setting belowis forced to 100Hz.
Since the time to retrieve the boards' status is approx. 10ns, and
This routine needs READ_ONLY access right to the notors.

If anything goes wong FAILURE is returned and the error reason and

description are returned by the <error> variabl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.20

NAME

SYNOPSIS

motlnitSw(3)

motlnitSw - initialize board software for specified nmotors

#i ncl ude "not.h"

ccsCOVPL_STAT not I nit Sw (
IN not HANDLE *handl e,
IN vltLOGd CAL nmndatory,
QUT ccsERROR  *error

)

DESCRIPTION

FILES

The not Server routine motInitSwinitializes the board software of
the boards controlling the notors, specified in the <handle> Iist.
The <mandatory> flag specifies whether the initialisation has to be
perforned in any case (TRUE) or only, if not done before (FALSE).

If anything goes wong FAILURE is returned and the error reason and
description are returned in the <error> variable. The routine stops
executi on when an error occurs, and does not process the renaining
nmotors of the set.

none

ENVIRONMENT

none

RETURN VALUES

CAUTIONS

SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

none

Last change: 30/09/98-10: 36
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3.1.21  motLoadPar(3)

NAME
not LoadPar - | oad paraneters to a board, controlling a notor

SYNOPSIS
#i ncl ude "not.h"

ccsCOWPL_STAT not LoadPar (
IN not HANDLE handl e,
I'N not BOARD_TYPE board,
I NOUT vit U NT32 *nunber,
I'N nmot PARAMETER  * par Buf ,
ouT cCSERRCOR *error

)

DESCRIPTION
The ot Server routine notlLoadPar() |oads board specific paraneters
for the notor, specified through its <handle> to the <board> of the
specified type.
Possi bl e board types are not AMPLI FI ER/ not CONTROLLER.
The nunber of paraneters to be | oaded is passed by <nunber>,
paranet er names and val ues are defined by the <parBuf> array
( <par Buf >- >par Nane/ <par Buf >- >par Val ue) .
After termination of this function <nunber> contains the nunber of
parameters successfully | oaded.

This routine needs EXCLUSI VE access right to the notors.

I f anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the renaining
paraneters.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS i f function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
This routine is for ONE motor only, not for a set of mpbtors. It is
intended to be used for nai ntenance purposes only.

Last change: 30/09/98-10: 36
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3.1.22  motMotors(3)

NAME
not Motors - Returns the nunber and list of installed notors
SYNOPSIS
#i ncl ude "not. h"
ccsCOVPL_STAT not Motors ( int *num vItBYTES20 list[] )
DESCRIPTION
This function returns in the string pointed to by <list> the list of
the installed nmotors using the DB aliases.
FILES

none

ENVIRONMENT
none

CAUTIONS
If the list is to be returned in the string <list> enough space MJST
have been allocated (up to 20 bytes per notor).

Last change: 30/09/98-10: 36
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3.1.23  motMove(3)

NAME
not Move - start novenent of a set of notors

SYNOPSIS
#i ncl ude "not.h"

ccsCOWPL_STAT not Move (
IN not HANDLE handl e[],
IN not MOTI ON *noti onReq,
QUT ccsERROR *error

)

DESCRIPTION
This routine initiates notions for all notors specified by the
<handl e> | i st.
For each notor a sequence of notions can be defined by <notionReg>.
For each novenment one entry in <nmotionReg> nust contain:

<not Seq>- >posType - the position type
(mot ABSOLUTE/ not RELATI VE/ not LOAER_LI M T/
not UPPER_LI M T/ not REFERENCE_SW TCH not | NDEX_PULSE/
not HOVE_POSI TI ON/ not BY_SPEED/
not TWO_STEP_ABS/ not TWO_STEP_REL/
not HALF_TURN_ABS/ not HALF_TURN_REL)
<not Seq>- >speed - novi ng speed
<not Seq>- >pos - the position to nove to (not ABSOLUTE/ not RELATI VE)
<not Seq>->l astStep - flag to indicate the last step of a sequence
for a motor (TRUE/ FALSE)

The <notionReq> array must at first contain the notions for the first
motor in the <handle> list, with the 'lastStep’ flag set in the |ast
nmotion for this nmotor. Then the notion entries for the second notor
in the <handle> list in the same way, and so on.

The notion node for each notor nust have been defined by a previous
not Set Mot i onMbde() call.

If the notor is electrically disconnected, it will be automatically
connect ed.

I f anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the renaining
notors of the set.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS i f function term nated successfully
FAI LURE i f anything went w ong
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CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.24  motNameToEnNnc(3)

NAME
not NameToEnc - convert named position to encoder ticks

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not NaneToEnc (
IN not HANDLE handl e,
IN vItBYTES32 nane,
IN not SECTION section,
QUT vitlNT32 *posEnc,
QUT ccsERRCOR *error

DESCRIPTION
The nmot Server routine not NanmeToEnc() converts a naned position,
specified by its <name> and <section> to the correspondi ng encoder
ticks and returns its value by <posEnc>.
Possi bl e val ues for <section> are: - not OBSERVATI ON
- ot MAI NTENANCE
- ot USER_DEFI NED

The routine works specific for the motor <handl e>.
This routine needs READ ONLY access right to the notor.
If anything goes wong FAILURE is returned and the error reason and

description are returned by the <error> variabl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.25 motNameToVel(3)

NAME
not NameToEnc - convert named position to encoder ticks

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not NaneToEnc (
IN not HANDLE handl e,
IN vItBYTES32 nane,
IN not SECTION section,
QUT vl t1NT32 *posEnc,
OQUT ccsERROR *error

DESCRIPTION
The nmot Server routine not NanmeToEnc() converts a naned position,
specified by its <name> and <section> to the correspondi ng encoder
ticks and returns its val ue by <posEnc>.
Possi bl e val ues for <section> are: - not OBSERVATI ON
- ot MAI NTENANCE
- ot USER_DEFI NED

The routine works specific for the motor <handl e>.
This routine needs READ ONLY access right to the notor.
If anything goes wong FAILURE is returned and the error reason and

description are returned by the <error> variabl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.26 motPosToENc(3)

NAME
not PosToEnc - convert position to encoder val ues

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not PosToEnc (
IN not HANDLE handl e,
IN ot METRI C *posUser,
QUT vltINT32 *posEnc,
OUT ccsERROR *error

DESCRIPTION
The nmot Server routine not PosToEnc() converts the position in user
units <posUser> (for exanple "deg") to an encoder specific val ue
and returns it by <poskEnc>. The user unit specified nust be defined
in the | ocal database.
The conversion is specific for the motor defined by <handl e>.

This routine needs READ ONLY access right to the notor.
I f anything goes wong FAILURE is returned and the error reason and

description are returned by the <error> variabl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
The position nust be absolute

Last change: 30/09/98-10: 36
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3.1.27 motRefToVel(3)

NAME

SYNOPSIS

not Ref ToVel - convert anpl velocity reference to velocity in user units

#i ncl ude "not.h"

ccsCOVPL_STAT not Ref ToVel (
IN not HANDLE handl e,
IN vItINT32 vel Ref,
OUT not METRI C *vel User,
OUT ccsERROR *error

)

DESCRIPTION

FILES

The nmot Server routine not Ref ToVel () converts the velocity from
amplifier velocity reference <vel Ref> to user units <vel User>
(for exanple "deg/sec").

The user unit specified must be defined in the | ocal database.
The conversion is specific for the motor, defined by <handl e>.

This routine needs READ ONLY access right to the notor.

I f anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variabl e.

none

ENVIRONMENT

none

RETURN VALUES

CAUTIONS

SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

none

Last change: 30/09/98-10: 36
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3.1.28  motResetAxis(3)

See motResetSw(3).

Last change: 30/09/98-10: 36
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3.1.29 motResetBoards(3)

See motResetHw(3).

Last change: 30/09/98-10: 36
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3.1.30 motRetrievePar(3)

NAME
not Retri evePar - retrieve paraneters froma board, controlling a notor
SYNOPSIS
#i ncl ude "not. h"
ccsCOWPL_STAT not Retri evePar (
I'N not HANDLE handl e,
I'N not BOARD_TYPE board,
I NOUT vl t Ul NT32 *nunber,
I NOUT ot PARAMETER  * par Buf,
(0V]} cCcSERROR *error
)
DESCRIPTION
The not Server routine notRetrievePar retrieves board specific
paranmeters of the motor, specified by <handl e> fromthe <board> of the
specified type.
Possi bl e board types are not CONTROLLER and not AMPLI FI ER
The nunber of paraneters to be retrieved is specified by <nunber>.
Each paraneter is specified by its nanme in the correspondi ng <par Buf >
entry (<parBuf->parName), whereby the paraneter value will be returned
by <par Buf >- >par Val ue.
After termination of this function <nunber> contains the nunber of
parameters successfully read.
This routine needs EXCLUSI VE access right to the notor.
I f anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the remaining
paraneters.
FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
This routine is for ONE motor only, not for a set of npbtors. It is
intended to be used for nmintenance purposes only.
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3.1.31  motSetDefaultUnits(3)
NAME

not Set DefaultUnits - set default user units for a set of notors
SYNOPSIS

#i ncl ude "not.h"

ccsCOVPL_STAT not Set Def aul tUnits (

IN not HANDLE *handl e,
IN not DEFAULT_UNI TS *units,
QUT ccsERROR *error

)

DESCRIPTION
The nmot Server routine notSetDefaultUnits() defines the default <units>
for position, speed and electric current for the set of notors
specified in the <handle> list. The default units are stored in the
| ocal database and are used in the notor status, where paraneters are
noted in user units.

This routine needs READ ONLY access right to the notors.

I f anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the remaining
notors of the set.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.32 motSetMotionMode(3)
NAME

not Set Mbt i onMbde - set notion node for a set of notors
SYNOPSIS

#i ncl ude "not.h"

ccsCOVPL_STAT not Set Mot i onMbde (

IN not HANDLE handl e[ ],
IN not MOTI ONMODE node[ ],
QUT ccsERROR *error

)

DESCRIPTION

This routine sets the noti on node of each motor specified by the
handl e |ist <handle> The node array need not be term nated.
Supported notion nbdes are:

- DI RECT : control through amplifier only

- PCSITION : nove to absolute or relative position

- TRACKING : follow a sequence of positions

- SPEED . drive with a constant speed, no target position

I f anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the renmaining
motors of the list.

RETURN VALUES
SUCCESS i f function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.33 motSetOpMode(3)

NAME

SYNOPSIS

not Set OpMode - sel ect the operational node of a set of notors

#i ncl ude "not.h"

ccsCOVPL_STAT not Set OpMode (
IN const notHANDLE handle[],
IN const not OPMODE opMode[],
aut CCSERROR *error

)

DESCRIPTION

FILES

This routine sets all notors in the specified <handle> list to the
operational node as specified in the corresponding entry of the
<opMode> array.
Possi bl e operational nodes are: - not NOT_AVAI LABLE

- not FI XED _PCSI TI ON

- not SI MULATI ON

- not NORVAL

- ot HANDSET

If a required node is equal to the current node, no error is returned.
The <opMbde> array need not have a terminating entry, unlike the
<handl e> array.

If the operational node is set to NORMAL or HANDSET the notor is
automatically electrically connected; in any other case the notor
i s di sconnect ed.

If a notion controller is available the control loop will be
automatical |y di sabl ed.

I f anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine stops
execution when an error occurs, and does not process the remaining
nmotors of the set.

none

ENVIRONMENT

none

RETURN VALUES

CAUTIONS

SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

Thi s routine needs EXCLUSI VE access right to the notors.
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3.1.34  motGetParListAddress(3), motSetParListAddress(3)

NAME
not Set Par Li st Addr ess, not Get Par Li st Address - Wite / read the address
of the user data structure to the Database

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Set Par Li st Addr ess (
IN not HANDLE handl e,
IN not USER_FCT fct Type,
IN vItlINT32 fct Occurence,
IN vItBYTES32 fctNane,
IN vltU NT32 parLi st,
QUT ccsERROR *error

)

ccsCOVPL_STAT not Get Par Li st Address (
IN not HANDLE handl e,
IN not USER _FCT f ct Type,
IN vItlINT32 fct Occur ence,
IN vItBYTES32 fctNane,
IN vItU NT32 *parlist,
QUT ccsERROR *error

DESCRIPTION
The two routines not Set ParLi st Address() & not Get Par Li st Addr ess()
wites / reads in the Database the address <parlList> of the data
structure to be used by the specified user function <fctNane>
for the given nmotor <handl e>.

According to the function type <fctType> the routine will determne
where to access the <parlList> value in the Database.

- MtUSER INIT : :SERVER INIT: NI T. action[] . user Par Li st

- not USER_CONV : : SERVER: UNI TS: UNI TS. uni t Conver si on[] . user Par Li st

The paraneter <fctCccurence> defines the accessing node of the address:

- 0 : all occurences of the function in the table are updated
(only for notSet ParLi st Address())

- 1: the first occurence only

- 2 : the second occurence only

- etc ...

Thi s routine needs EXCLUSI VE access right to the notor.
I f anything goes wong FAILURE is returned and the error reason and

description is returned by the <error> variabl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
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SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none
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3.1.35 motSetSwLimits(3)

NAME

SYNOPSIS

not Set SwLimts - set SWlimts of a set of notors

#i ncl ude "not.h"

ccsCOVPL_STAT not Set SwWLimts (
IN const not HANDLE handl e[ ],
I'N not PCSI TI ON *posi ti ons,
I'N nmot POS_TYPE *posTypes,
I'N mtLIMTS *linmtFl ags,
ot cCcSERROR *error

)

DESCRIPTION

FILES

The nmot Server routine notSetSwLinmits() sets the software limts
of the set of notors, specified in the <handle> |ist.

Thi s routine needs EXCLUSI VE access right to the notors.

For each notor, an entry in the array <linmtFlags> has to be provided
specifying the limts to be set.

The possible values are : not SWUPPER / not SWLOAER / not SW BOTH.
Dependent on this flag, the limts have to be defined in the array
<positions> |If both limts have to be set, the lower limt has to be
defined first in the array <position>.

The <posTypes> array nust built as <positions> and defines the setting
type of the limt, i.e.:
- not ABSOLUTE limt
- not RELATI VE olimt
- MtLOER LIMT Colimit

is given as an absol ute position
i
i
- mot UPPER LIM T solimt i
i
i
i

given relative to actual position
given relative to lower HWIimt
given relative to upper HWIimt
given relative to the ref switch
given relative to the index pul se
given relative to the hone position

- mot REFERENCE SWTCH : limit
- ot | NDEX_PULSE solimt
- not HOVE_PCOSI TI ON slimt

n nnoononuonon

If anything goes wong FAILURE is returned and the error reason and
description is returned by the <error> variable. The routine stops
execution when an error occurs, nad does not process the remaining
nmotors of the set.

none

ENVIRONMENT

none

RETURN VALUES

CAUTIONS

SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

none
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3.1.36  motStop(3)

NAME
not Stop - stop the notion of a set of notors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not St op (
I N not HANDLE *handl e,
OUT ccsERROR *error

)

DESCRIPTION
The ot Server routine notStop() stops all nmotors specified in the
<handl e> list. The Mdtion Mnitor is inforned to stop nonitoring these
motors. |If a notor has already stopped no error is returned.

Thi s routine needs EXCLUSI VE access right to the notors.

If anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine does not
stop execution when an error occurs, and processes the renmining
nmotors of the set.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.37  motStopSampling(3)

NAME
not St opSanpling - stop status sanpling for a set of nmotors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not St opSanpl i ng (
IN not HANDLE handl e[],
QUT ccsERROR *error

)

DESCRIPTION
The ot Server routine notStopSanpling() stops the status sanpling
for all notors specified by the <handle> Iist.

Note: This routine stops when an error occurs, and does not process
the remai ning notors.

This routine needs READ ONLY access right to the notors.
If anything goes wong FAILURE is returned and the error reason and

description are returned by the <error> variabl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none
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3.1.38  motUnclampBrake(3)

NAME
not Uncl anpBr ake - uncl anps the brakes of a set of nptors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Uncl anpBr ake (
IN not HANDLE handl e[],
QUT ccsERROR *error

)

DESCRIPTION
The ot Server routine notUncl anpBrake() uncl anps the brakes
of all notors specified by the <handle> |ist.

Thi s routine needs EXCLUSI VE access right to the notors

If anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variable. The routine does not
stop execution when an error occurs, but tries to process the renmining
notors of the set.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.1.39 motVelToEnc(3)

NAME
not Vel ToEnc - convert velocity in user units to encoder ticks

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Vel ToEnc (
IN not HANDLE handl e,
IN not METRI C *vel User,
QUT vl t DOUBLE *vel Enc,
QUT ccsERROR *error

)

DESCRIPTION
The nmot Server routine notVel ToEnc() converts the velocity in user
units <vel User> (for exanple "deg/sec") to an encoder specific value
and returns it by <vel Enc>. The user unit specified nust be defined
in the | ocal database.
The conversion is specific for the motor defined by <handl e>.

This routine needs READ ONLY access right to the notor.
I f anything goes wong FAILURE is returned and the error reason and

description are returned by the <error> variabl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
none
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3.1.40 motVelToRef(3)

NAME

SYNOPSIS

not Vel ToRef - convert velocity in user units to anpl velocity reference

#i ncl ude "not.h"

ccsCOVPL_STAT not Vel ToRef (
IN not HANDLE handl e,
IN not METRI C *vel User,
QUT vItINT32 *vel Ref,
OUT ccsERROR *error

)

DESCRIPTION

FILES

The nmot Server routine notVel ToRef () converts the velocity in user
units <vel User> (for exanple "deg/sec") to an anplifier velocity
reference value and returns it by <vel Ref>. The user unit specified
must be defined in the | ocal database.

The conversion is specific for the notor defined by <handl e>.

This routine needs READ ONLY access right to the notor.

If anything goes wong FAILURE is returned and the error reason and
description are returned by the <error> variabl e.

none

ENVIRONMENT

none

RETURN VALUES

CAUTIONS

SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

none

Last change: 30/09/98-10: 36
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3.141  motWaitlnit(3)

NAME
motWaitlnit - wait for HWinitialization conpletion of a set of notors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT notWaitlnit (
IN not HANDLE handl e[],
IN vItINT32 ti meout,
I N not STATUS *st at usBuffer,
QUT ccsERROR *error

)

DESCRIPTION
The routine nmotWaitinit is used to wait for the initialization
conpletion of all notors specified by the <handle> |ist.
The routine waits until all initializations have been conpl et ed
within <timeout> mlliseconds, passed this time it returns FAl LURE
The routine returns FAILURE as soon an initialization failed,
the remaining nmotors of the list are ignored.
The current status of all notors is returned in the
<statusBuffer> array, one entry per notor in the sanme order as the
handl e |ist, but without a termnation entry.

Mul tiple use of this function by several applications for the sane
nmotor is not possible.

This routine needs READ_ONLY access right to the notors.

If anything goes wong FAILURE is returned and the error reason and
description are returned in the <error> stack. The routine stops
execution when an error occurs, and does not process the renaining
notors of the list.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAILURE if a time-out occurred
an initialization failed
an other task is already waiting for one notor
an internal error occurred while initiating the wait
or reading the nmotor status.

CAUTIONS
none

SEE ALSO
nmot Get St at us(), not Wit Move()
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3.1.42 motWaitMove(3)

NAME
not Vi t Move - wait for notion conpletion of a set of nbtors

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Wai t Move (
IN not HANDLE handl e[],
IN vItINT32 ti meout,
I N not STATUS *not St at us,
QUT ccsERROR *error

)

DESCRIPTION
The routine notWaitMove is used to wait for the notion
conpletion of all notors specified by the <handle> |ist.
The routine waits until all notion sequences have been conpl et ed
within <timeout> mlliseconds, passed this time it returns FAl LURE
The routine returns FAILURE as soon a notion failed, the remaining
motors of the list are ignored.
The current status of all notors is returned in the
<not Status> array, one entry per notor in the sanme order as the
handl e |ist, but without a termnation entry.

Mul tiple use of this function by several applications for the sane
nmotor is not possible.

This routine needs READ_ONLY access right to the notors.

If anything goes wong FAILURE is returned and the error reason and
description are returned in the <error> stack. The routine stops
execution when an error occurs, and does not process the renaining
notors of the list.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAILURE if a time-out occurred
a notion failed
an other task is already waiting for one notor
an internal error occurred while initiating the wait
or reading the nmotor status.

CAUTIONS
none

SEE ALSO
Mot Get Status(), motWaitinit()
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3.1.43  motWriteEncoderValue(3)

NAME
not Wit eEncoder Value - Wite encoder value to notion controller

SYNOPSIS
#i ncl ude "not.h"

ccsCOVPL_STAT not Wit eEncoder Val ue (
IN const not HANDLE handl e,
IN vl t 1 NT32 encoder Val ue,
ouT CCcSsERROR *error

)

DESCRIPTION
The nmot Server routine notWiteEncoderValue() wites the
<encoder Value> to the Mdtion Controller board.

Thi s routine needs EXCLUSI VE access right to the nmotor.
If anything goes wong FAILURE is returned and the error reason and

description is returned in the <error> vari abl e.

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if routine termnated successfully
FAI LURE i f anything went w ong

CAUTIONS
none

SEE ALSO
nmot Get Sem EV(3), not Get Handl e( 3)

Last change: 30/09/98-10: 36
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3.2  Application Command Interface

Considered the size of the command definition table, the reader is invited to refer directly to the file
$VLTROOT/ CDT/ not Ser ver. cdt .

All the parameters and returned values are either character strings or binary formatted numbers.
Help texts, command and parameter description are available on-line using lccei.

PUBLI C_COMMANDS

Commands to create, nodify and del ete notor sets

CREASET ADDMOT REMVOT DELSET GMOTSET

Commands to get/rel ease access to a notor or a set of notors

| NSTALL MOTCORS DEI NST
ATTACH DETACH CLEAR

Control Commands

CHKLOCK CHKBRAK CLAVP CONNECT DI SABLE
DI SCON ENABLE GENSTAT GETOPMO HWETAT

I NI TDB I NI THW I NI TSAM I NI TSW LOADPAR
MOTMODE MOTPAR RESETAX RESETBO RETRPAR
SETADDR SETLI M SETOPMO STATUS STOPSAM
UNCLANMP WAl TMOV WAI TI' NI

Commands to define/nodify notion sequences

DEFSPD DEFSTEP REVSTEP DELSEQ

Commands to start/stop notions

MOVEABS MOVEREL MOVEUHW MOVELHW MOVEREF
MOVEI ND MOVEHOM MOVESPD MOVESEQ STOPMOT

Commands for unit conversion

DEFUNI T Dl RCUR ENC2NAM ENC2PCSs ENC2VEL
NAMZENC POS2ENC REF2VEL VEL2ENC VEL2REF
VEL2NAM SECTI ON

gener al
VERSI ON

| cc standard commands
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INIT STANDBY ONLI NE OFF STOP
EXIT STASI M STCSI M SELFTST KI'LL

MAI NTENANCE_COMVANDS

TEST_COVMANDS
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3.3 Tools

3.3.1 motClear(1)

NAME
nmot Cl ear - clear notor descriptor

SYNOPSIS
#i ncl ude "not. h"

ccsCOVPL_STAT not d ear (
I'N dbSYMADDRESS dbPat h
)

DESCRIPTION
The nmot server routine notClear is used to reinitialize the descriptor
of the notor defined by <dbPat h> (absol ute synbolic path or alias)

FILES
none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAILURE if an error occurred

CAUTIONS
No checks with regard to access rights etc. will be done. Any user
attached to the notor will be detached i mediately.

Last change: 30/09/98-10: 36
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3.3.2 motlnitDb(1)

NAME

nmotlnitDb - initialize database
SYNOPSIS

#i ncl ude "not. h"

ccsCOWVPL_STAT motlnitDb ( char *motor, char *file, ccsERROR *error )
DESCRIPTION

This function restores the MCM database for the DB branch
@l cuEnv><al i as><notor>, taking the values fromthe '.dbcfg' <file>.

<motor> |IN nanme of the canera
<file> IN absolute pathnane of the '.dbcfg file
<error> QUT error structure

RETURN VALUES
SUCCESS i f everything ok
FAI LURE i f anything went wong

CAUTIONS
It is assumed that the FS containing the file to restore is NFS nounted.

Last change: 30/09/98-10: 36
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3.33 motlnstall(1)/motDeinstall(1)

NAME
motInstall - install a motor in MCM
SYNOPSIS
#i ncl ude "not. h"
ccsCOWPL_STAT notlnstall ( IN char *dbPath, IN ccsERROR *error )
DESCRIPTION
This routine initializes the notor control nmodule "not" (first call),
and the notor designated by the argument <dbPath>,
dat abase path to the notor point (symbolic or alias).
The routine checks whether the Local Database exists and the notor
section is accessible and then initializes all sub-nodules: APl and SDL
I f anything goes wong FAILURE is returned and the error reason and
description are | ogged.
FILES

none

ENVIRONMENT
none

RETURN VALUES
SUCCESS if function term nated successfully
FAI LURE i f anything went w ong

CAUTIONS
This routine must be called once for each motor at system start-up.

Last change: 30/09/98-10: 36
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3.34 motPrintMotors(1)

NAME
mot PrintMotors - Display the list of installed notors
SYNOPSIS
#i ncl ude "not. h"
ccsCOWPL_STAT not PrintMtors ( void )
DESCRIPTION
This function displays the list of installed notors on the LCU consol e.
FILES

none

ENVIRONMENT
none

SUCCESS
FAILURE if ccslnit, ccsExit or dbAliasToNane fail.

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.35 motVersion(l)
NAME

not Version - Print Mdtor Library Mdul e Version

SYNOPSIS
voi d not Version ( vl tBYTES80 version )

DESCRIPTION
Extracts the version nunber of the installed Mtor Control Modul e
If <version>is NULL, the line is printed to the console.

FILES
none

ENVIRONMENT
none

RETURN VALUES
none

CAUTIONS
none

Last change: 30/09/98-10: 36
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3.4 Include files

In order to get the necessary MCM and LCC data type definitions and function prototypes, the file
not . h must be included by any application source file referencing API functions and/or data
structures. The file not Def i nes. h contains all the macros used in MCM. The file not Publ i c. h
contains additional data type and structure definitions mapping database data structures. This file
is intended to be included by SDL modules only, thus it should not be used at API level.

3.4.1 mot.h

/******************************************************************************

* E.S.O - VLT project

*

“@#) $1d: nmot.h,v 2.7 1998/09/18 14:03:28 vltsccm Exp $”

CAM GbH --/05/94 Created for Release 1.1
P. Duhoux --/07/94 Modified for Release 1.2
P. Duhoux 09/09/94 Renaned not VERSI ON_NUMBER t o not VERSI ON
and changed its definition
P. Duhoux 12/05/95 Modified interface to notPrintMdtors ( void )
New function not Motors()
P. Duhoux 09/06/95 Modified for CWMM Archive
P. Duhoux 07/07/95 Renoved all literal definitions and
i ncl ude not Defines. h instead
P. Duhoux 25/07/95 Added new functi on not CheckBrake()
P. Duhoux 26/03/96 Added not St at us
over Current, over Tenper at ure
onLi nmit, energencySt op, dri veFaul t, posError
posl ndex, next Posl ndex
. Duhoux 29/03/96 Added new functi ons:
not Get Sem EV() & not Wit eEncoder Val ue()
Duhoux 12/09/96 Added new function not EncTol ndex(), not GetHandl e()
Duhoux 13/09/96 Added new function notSet Section()
Duhoux 10/11/96 Added new function not Get DbSt at us()
Duhoux 12/11/96 Moved definitions fromnotPublic.h for
not CONFI G data structure,
Added new function not Get DbConfig(), notFreeConfig()
. Duhoux 19/12/96 Added ‘par’ in notMOTION for INIT HW (i nitCode/waitDel ay)
. Duhoux 14/01/97 Added functi ons not Reset Sw not Reset Hw equi val ent to
not Reset Axi s/ not Reset Boards (for cosnetics)

)

VU3 o

0o

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

/

#i f ndef MOT_H
#define MOT_H

/******************************************************************************

* mot.h - notor control nodule APl definition file

*/

#i fdef __cplusplus
extern “C {
#endi f

/*
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EE R R R I I I I R I I R I R I I I I R I R I R R I R R R I R I R I I R I

* Header Files

EE R R R I I R I I R I R S I I R I R I R R I R R R I R I R I I R I

*/

/*
* LCC include files
*/

#i ncl ude “CCS. h”

#i ncl ude “cai.h”

/*
* MCMinclude files
*/

#i ncl ude “not Defi nes. h”
#i ncl ude “not Errors. h”

/*
EE R R R I R I I I R I I R I R I I I R I R R R I R I R R I R I R I I R I

* Literals

EE R R R I R I I I R I I R I R I I I R I R R R I R I R R I R I R I I R I

*/
/* MOT nodul e nane */
#defi ne not MODULE “not”
#def i ne not MODULE _NAME “Mot or Control Module API”

/* literal for notor library version */

#def i ne not VERSI ON “$Revision: 2.7 $
#def i ne not VERSI ON_DATE “ SEP98”
/*

EE R R R I I R I R I I R I I R I R R R I R R R R I R I I R I R

* Data Types

EE R R R I R I I S I I I R I R R I I R I R R I R R I R I R R I R I R I S R O

*/

/*

* definition of notor handl e
*/
typedef vltU NT32 not HANDLE

/* data type for access nodes */
typedef vltlINT32 not ACCESS MODE

/* data type for operational nodes */
typedef vltlINT32 not OPMODE;

/* data type for units */
typedef vItBYTES8 not UNIT;

/* data type for axis types */
typedef vltlINT32 not AXI S TYPE;

/* data type for encoder types */
typedef vltlINT32 not ENC TYPE;

/* data type for notor types */
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typedef vltlINT32 not MOTOR TYPE;

/* data type for encoder coding types */
typedef vltlINT32 not ENC CODE;

/* data type for abnornmal event types */
typedef vltlINT32 not EVENT_TYPE;

/* data type for digital 10 signal types */
typedef vltlINT32 not SI GNAL_TYPE;

/* data type for position/speed definition types */
typedef vltlINT32 not SPEC TYPE;

/* data type for section types */
typedef vltlINT32 not SECTI ON,

/* data type for position types */
typedef vltlINT32 not POS TYPE;

/* data type for notion nodes */
typedef vltlINT32 not MOTI ONMODE;

/* data type for electrical connection types for anplifier boards */
typedef vltlINT32 not CONNECTI ON,;

/* data type for board types */
typedef vltlINT32 not BOARD TYPE;

/* data type for limt types */
typedef vItINT32 notLIMTS;

/* data type for notion status types */
typedef vltlINT32 not MOTI ON_STATUS;

/* data type for initialization status types */
typedef vItINT32 notl N T_STATUS;

/* data structure for paraneters */
t ypedef struct

{
vl t BYTES20 par Nane;
vl tINT32 par Val ue;

} not PARAMETER,

/* data structure for default units */
t ypedef struct

{

nmot UNI T posi tion;

not UNI T speed,;

nmot UNI T current;

} not DEFAULT_UNI TS;

/* data structure for netric nunber */
t ypedef struct

{

vl t DOUBLE val ue;

nmot UNI T unit;
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} not METRI C;

/* data structure for speed definition */
t ypedef struct

{
not SPEC TYPE how; /* speed definition node */
not METRI C nunber ; /* speed literal (value and unit) */
vl t BYTES32 nane; /* speed name */
vl t Ul NT32 i ndex; /* index in speed nanme table */
vl t Ul NT32 pol I I nt; /* polling interval in mllisec */
vl t Ul NT32 endPoll Int; /* end-phase polling interval in nmllisec */
vl t Ul NT32 i nPosTi ne; /* needed in-position count for notion */
/* conplete condition in ns */
} not SPEED;

/* data structure for position nanme */
t ypedef struct

{

vl t BYTES32 posNane;

not SECTI ON secti on;

} not POS_NAME

/* data structure for position definition */
t ypedef struct

{

not SPEC TYPE how; /* position definition node */
not METRI C nunber ; /* position literal (value and unit) */
not POS_NAME nane; /* naned position */
vl t Ul NT32 i ndex; /* nanme index */

} not POSI TI ON;

/* data structure for notion definition */
t ypedef struct

{
not POS TYPE  posType;/* position type */
not POSI TION  pos;/* position */
not SPEED speed; /* speed */
vl t 1 NT32 par; /* initCode/waitDelay (INIT only) */
vl t LOd CAL lastStep;/* flag for “last step in notion sequence” */
} not MOTI ON;
t ypedef struct
{
not MOTOR_TYPE type; /* DC | STEPPER */
vl t 1 NT32 ti meout; /* motion tineout in nilliseconds */
vl t 1 NT32 timelim /* timeout for motion out of limt */
vl t 1 NT32 ti menon; /* automatic nonitoring period */
not OPMODE opMode; /* operational node on first attach */
vl t 1 NT32 posEnc; /* Fixed Position definition */
vl t DOUBLE posUser;
vl t BYTES8 posUni t;
vl t BYTES32 posNane;
vl t 1 NT32 posSecti on
vl t 1 NT32 chkbwLimit;/* Check flag for HWlinits */

} not MOTOR _DEF;

/* database map for board configuration */
t ypedef struct




110 Motor Control Module - API / ACI User Manual - 1.7 VLT-MAN-ESO-17210-0600

{

nmot BOARD _TYPE t ype;

vl tINT32 avai | abl e;
vl t BYTES8 prefix;

} ot BOARD_CONF;

t ypedef struct
{
vl t Ul NT32 nane;
not EVENT_TYPE event Type;
not BOARD TYPE  boar dType;
vl t BYTES20 event Nane;
} not EVENT_CFG

/* database for 10 signals */
t ypedef struct

{

vl tINT32 si gnal ; /* Signal type */
vl t BYTESS devi ce; /* Associ at ed devi ce nane */
vl t 1 NT32 startBit; /* Start bit nunber */

vl tINT32 | evel ;/* Signal |ogic */

} not S GNAL_CFG

t ypedef struct

{

not ENC TYPE type; /* Encoder type */
not BOARD _TYPE boar d; /* Interface board */
not ENC_ CODE  code; /* Code type [binary/BCD Gray] */
vl t Ul NT32 addr ess; /* Address for external */
vl t Ul NT32 resol ution; /* Valid bits (absolute only) */
vl t Ul NT32 count; /* Encoder Counts / Encoder Turn */
vl t Ul NT32 ci r cul ar Range; /* Circul ar Range */
vl t Ul NT32 st epCount ; /* Encoder Counts / Mbtor turn (STP) */
vl t Ul NT32 bit Shift; /* Shift (SSI only) */

} not ENCODER,;

/* database map for special positions’ configuration */
t ypedef struct
{
vl t 1 NT32 set;
nmot POS_TYPE posType;
vIt DOUBLE position;
not UNI T unit; /* Unit nust be notBOARD UNI T _PGCS */
} not SPECI AL_PGCSI Tl ONS_CFG;

/* database map for naned position offsets in Enc */
t ypedef struct

{

/* Ofsets - Unit nust be not BOARD UNI T_POS or default position unit */
vl t DOUBLE mai nt Offset;/* offset to nmmi ntenance section * [
vl t DOUBLE userOffset;/* offset to user defined section * [

nmtUNIT  unit;

/* reserved for internal use - Unit is notBOARD UNI T_PCS */
VItINT32 maintOfsetEnc;/* Unit is not BOARD UNI T_PGCS */
VItINT32 wuserOfsetEnc;/* Unit is not BOARD UNI T_PCS */
} not NAMED_POCSI TI ON_OFFSET;

/* database map for naned positions */



Motor Control Module - API / ACI User Manual - 1.7 VLT-MAN-ESO-17210-0600 111

t ypedef struct

{

vl t BYTES32 nane; /* position name */

not POS_TYPE posType; /* position type */

vl t DOUBLE obsPos; /* nom nal observation position val ue */

vl t DOUBLE | owRange; /* lower range offset */

vl t DOUBLE upRange; /* upper range of fset */

vl t 1 NT32 mai nt Of f set Avai | ; /* mai ntenance of fset available flag */

vitDOUBLE maintOfset; /* offset to mmintenance position */

vl t 1 NT32 userOffsetAvail;/* user offset available flag */

vitDOUBLE userOifset; /* offset to user position */

nmot UNI T unit; /* position unit */
/* reserved for internal use - Unit is not BOARD UNI T_PCS */

vl t 1 NT32 avai | abl e; /* naned position is resolved */

vl t 1 NT32 obsPosEnc[ 3] ; /* observation positions [l ow, nom up] */

vl t 1 NT32 mmt PosEnc| 3] ; /* mai ntenance positions [l ow, nom up] */

vl t 1 NT32 usr PosEnc| 3] ; /* userDefined positions [|ow, nom up] */

} ot NAVED_POSI TI ON;

/* database map for speed */
t ypedef struct

{

vl t BYTES32 nane; /* speed nanme */
vl t DOUBLE speed; /* speed val ue */
mot UNIT  unit; /* speed unit */

vItU NT32 polllInt;/* polling interval in ns */

vItU NT32 endPol |l Int;/* end-phase polling interval in nms */

vl t U NT32 i nPosTinme;/* needed in-position tine for */

/* notion conplete condition in ns */
/* reserved for internal use - Unit is not BOARD UNI T_SPD */
vl t DOUBLE speedEnc; /* Speed in not BOARD UNI T_SPD */
} not NAMED_SPEED;

/* database map for two step offset */
t ypedef struct

{

vl t DOUBLE of f set; /* offset value in user unit */
nmot UNI T unit; /* Unit nust be not BOARD UNI T_PCS */
not SPEED speed; /* speed to be used for second step */
vl t 1 NT32 of f set Enc; /* offset in not BOARD UNI T_POS */
vl t DOUBLE speedEnc; /* Speed in not BOARD UNI T_SPD */

} not TWO_STEP_OFFSET;

/* database map for index pul se speed */
t ypedef struct

{
not SPEED speed; /* speed to be used for second step */
vl t DOUBLE speedEnc; /* Speed in not BOARD UNI T_SPD */

} not | NDEX_PULSE_SPEED,

/* data structures for notor configuration */
t ypedef struct

{

nmot MOTOR_DEF not or ;

not BOARD _CONF boar ds[ not MAX_BOARD] ;
not EVENT_CFG event s[ not MAX_EVENT] ;
not SI GNAL_ CFG si gnal s[ not MAX_SI GNAL] ;

not AXI S TYPE axi s;
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not ENCODER encoder ;
not SPECI AL_POSI TI ONS_CFG speci al Posi ti ons[ not MAX_SPECI AL_PCSI TI ON ;
not NAVMED _POSI TI ON_OFFSET of f set s;

vl t 1 NT32 numNanmedPosi ti ons;
not NAVED _PGCSI Tl ON *nanedPosi ti ons;
vl tINT32 nunNanedSpeeds;
not NAVED SPEED *nanedSpeeds;
not TWO STEP_OFFSET twoSt epOf f set ;
not | NDEX_PULSE SPEED i ndexPul seSpeed;
vl tINT32 def aul t Speed,;
} ot CONFI G

/*

* status data structure
*/

t ypedef struct
{
not OPMODE opMode; /* operational node */
not MOTI ONMODE not i onMbde; /* notion node */
not MOTI ON_STATUS not i onSt at us; /* notion status */
vl tINT32 noti onSt ep; /* notion step */
not | NI T_STATUS i nitStatus; /* initialization status */
vl tINT32 i nitStep; /* step of initialization sequence */
vl tINT32 br aked anped; /* brake status */
vl tINT32 axi sEnabl ed; /* axis enabled flag */
vl t Ul NT32 event Mask; /* bit mask to encode abnormal events */
vl tINT32 anpl St at us; /* anplifier board status */
not CONNECTI ON power St at us; /* pos./neg. relay open closed */
vl tINT32 over Current; /* Anmplifier Current (over=1) */
vl tINT32 over Tenperature;/* Anplifier Tenperature (over=1) */
vl t 1 NT32 ntonSt at us; /* controller board status */
vl tINT32 driveFaul t; /* Drive Fault (Fault=1) */
vl tINT32 energencyStop; /* Energency Stop (Stopped=1) */
vl tINT32 posError; /* Positioning Error (Error=1) */
vl tINT32 i nPos; /* in position flag */
vl t 1 NT32 onLimt; /* NMotor On Limt */
nmot LIM TS anpl OnLimi t; /* onlimt flag for anplifier */
nmot LIM TS nconOnLimit; /* onlimt flag for controller */
vl t 1 NT32 nconOnRef ; /* on RefSwitch for controller */
vl t 1 NT32 nconOnl nd; /* on I ndexPul se for controller */
vl t 1 NT32 i nterlock; /* interlock Iine status */
vl t DOUBLE speed; /* actual speed in user units */
not UNI T speedUni t; /* notor speed user unit */
vl t DOUBLE current; /* actual motor current in user units */
not UNI T currentUnit; /* motor current user unit */
vl tINT32 posEnc; /* actual position in encoder ticks */
vl t DOUBLE posUser; /* actual position in user units */
not UNI T posUni t; /* position user unit */
vl t BYTES32 posNaneg; /* actual position as nanme */
not SECTI ON posSecti on; /* specifies the section of the nane */
vl tINT32 posl ndex; /* position index */
vl t I NT32 next PosEnc; /* next position */
vl t DOUBLE next PosUser ; /* next position in user units */
vl t BYTES32 next PosNane; /* next position as name */
not SECTI ON next PosSection; /* specifies the section of the name */
vl t I NT32 next Posl ndex; /* next position index */
vl t DOUBLE foll owi ngErr; /* actual following error in user unit */

ccsTl MEVAL start Ti ne; /* start time of |last novenent in UTC */
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ccsTl MEVAL
} not STATUS;

endTi ne;

/* type for user

typedef vltlNT32 not USER _FCT;

/* type for user

function types */

init function */
typedef ccsCOVWPL_STAT (* not I NIT_FUNC) ( void *,

/* type for user unit conversion function */

typedef ccsCOVPL_STAT (* not CONV_FUNC) ( not METRI C *,

/*

/* end tinme of |ast novenent in UTC * [
CCSERROR *);
not METRI C *,

void *, ccsERROR *);

EE R R R I R I I I R I I R I R I I I R I R R R I R I R R I R I R I I R I

* APl Function Prototypes

EE R R R I R I I I R I I R I R I I I R I R R R I R I R R I R I R I I R I

*/

ccsCOVPL_STAT not I nstall
ccsCOVPL_STAT not Dei nst al |
ccsCOVPL_STAT notlnitDb

ccsCOVPL_STAT not Attach
not HANDLE * handl e,
ccsCOVPL_STAT not Det ach
ccsCOVPL_STAT not Di sabl e
ccsCOVPL_STAT not Enabl e
ccsCOVPL_STAT not Set OpMbde
CCSERROR *error );
ccsCOVPL_STAT not Get OpMbde
CCSERROR *error );

ccsCOVPL_STAT not NanmeToEnc
not SECTI ON secti on,
CCSERROR *error );

ccsCOVPL_STAT not EncTol ndex
not SECTI ON *secti on,
CCSERROR *error );

ccsCOWPL_STAT not EncToNane

not SECTI ON *section, vltBYTES32
CCSERROR *error );
ccsCOVPL_STAT not NaneToVel (

ccsCOWPL_STAT not PosToEnc

ccsCOWPL_STAT not EncToPos

ccsCOVPL_STAT not Vel ToEnc

ccsCOVPL_STAT not EncToVel
ccsCOVPL_STAT not Vel ToRef
ccsCOVPL_STAT not Ref ToVel

ccsCOVPL_STAT not Di gToCurr ent

(
(
(
(
(
(
(
(

(

( not HANDLE handl e,
vl tI NT32 *posEnc,

(

vl t I NT32 *j

(

(

char *dbPat h,
char *dbPat h,
char *notor,

CCSERROR *pError );
CCSERROR *pError );
char *file, ccsERROR *pError);

dbSYMADDRESS dbPat h, not ACCESS MODE node,

CCSERROR *error );
not HANDLE handl e[ ],

const
const
const

const

not HANDLE handl e,

ndex,

not HANDLE handl e,

nane,

not HANDLE handl e,

vl t DOUBLE *vel Enc,
not HANDLE handl e,

vl t I NT32 *encVal ue,
not HANDLE handl e,
not METRI C *posi ti on,
not HANDLE handl e,
vl t DOUBLE *encVal ue,
not HANDLE handl e,
not METRI C *vel oci ty,
not HANDLE handl e,
vl t I NT32 *refVal ue,
not HANDLE handl e,
not METRI C *vel oci ty,
not HANDLE handl e,

CCSERROR *error );

not HANDLE handl e[], ccsERROR *error );
not HANDLE handl e[], ccsERROR *error );
not HANDLE handl e[], not OPMODE * node,

mot HANDLE handl e[], not OPMODE * node,

vl t BYTES32 nane,

vl tI NT32 posEnc,

vl tI NT32 posEnc,

vl t BYTES32 nane,
CCSERROR *error );
not METRI C *posi ti on,
CCSERROR *error );

vl t 1 NT32 encVal ue,
CCSERROR *error );
not METRI C *vel oci ty,
CCSERROR *error );
vl t DOUBLE encVal ue,
CCSERROR *error );
not METRI C *vel oci ty,
CCSERROR *error );
vl t 1 NT32 ref Val ue,
CCSERROR *error );
vItINT32 currbDig,
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ccsCOVPL_STAT notlnit Sw
vl t LOd CAL nandat ory,

ccsCOVPL_STAT not | nit Hw
vl t LOd CAL nandat ory,

not DEFAULT_UNI TS units[],
ccsCOVPL_STAT not Set Mot i onMode

not MOTI ONMODE node[ ],
ccsCOVPL_STAT not Move

ccsCOVPL_STAT not CheckMve
ccsCOVPL_STAT not Set Secti on
CCSERROR *error );
ccsCOWPL_STAT not Get St at us
ccsCOVPL_STAT not Get DbSt at us
ccsCOVPL_STAT not Get DbConfi g

ccsCOWPL_STAT
ccsCOWPL_STAT

not FreeConfi g
not Wai tInit

ccsCOVPL_STAT not Wai t Move
ccsCOWPL_STAT
ccsCOWPL_STAT
ccsCOWPL_STAT
ccsCOWPL_STAT
ccsCOWPL_STAT
ccsCOWPL_STAT
ccsCOWPL_STAT
ccsCOWPL_STAT

not Reset Sw

not Reset Hw

nmot St op

nmot Connect

not Di sconnect

not Cl anpBr ake

not Uncl anpBr ake
not Checkl nt erl ock

ccsCOVPL_STAT not CheckBr ake

ccsCOVPL_STAT not I nit Sanpling

ccsCOWPL_STAT
ccsCOWPL_STAT

not St opSanpl i ng
not LoadPar

ccsCOVPL_STAT not Retri evePar

ccsCOWPL_STAT
not POSI TI ON *posi ti ons,
nmot POS_TYPE *posTypes,
nmtLIMTS *lintFlags,
CCSERROR *error );

not Set SwLinits

ccsCOVPL_STAT not Set Par Li st Address ( not HANDLE handl e,

ccsCOVPL_STAT not Get Par Li st Address ( not HANDLE handl e,

(
(

(
(
(
(

not METRI C *currUser, ccSERROR *error );

const not HANDLE handl e[ ],

CCSERROR *error );

const not HANDLE handl e[ ],

CCSERROR *error );
ccsCOVPL_STAT not Set Def aul t Uni t s( const
CCSERROR *error );

not HANDLE handl e[ ],

const not HANDLE handl e[ ],

CCSERROR *error );

const not HANDLE handl e[], not MOTI ON *noti on,
CCSERROR *error );

const not HANDLE handl e[ ],
CCSERROR *error );

const not HANDLE handl e[ ],

not MOTI ON *not i on,

const not HANDLE handl e[ ],
CCSERROR *error );

const not HANDLE handl e[ ],
CCSERROR *error );

const not HANDLE handl e[ ],
CCSERROR *error );

not CONFI G *config );
const not HANDLE handl e[], vltINT32 timeout,
not STATUS *not St at us, ccsERROR *error );
const not HANDLE handl e[], vltINT32 tinmeout,
not STATUS *not St at us, ccsERROR *error );

not STATUS *st at us,
not STATUS *st at us,

not CONFI G *confi g,

const not HANDLE handl e[], ccSERROR *error );
const not HANDLE handl e[], ccSERROR *error );
const not HANDLE handl e[], ccSERROR *error );
const not HANDLE handl e[], ccSERROR *error );
const not HANDLE handl e[], ccSERROR *error );
const not HANDLE handl e[], ccSERROR *error );
const not HANDLE handl e[], ccSERROR *error );
const not HANDLE handl e[], vltlINT32 *stat us,
CCSERROR *error );

const not HANDLE handl e[], vltlINT32 *stat us,

CCSERROR *error );

const not HANDLE handl e[], vltlNT32 seconds,
not SECTI ON section, ccsERROR *error );

const not HANDLE handl e[], ccSERROR *error );
not HANDLE handl e, not BOARD TYPE board,

vl t U NT32 *nunber, not PARAMETER *par Buf,
CCSERROR *error );
not HANDLE handl e,
vl t U NT32 *nunber,
CCSERROR *error );
const not HANDLE handl e[ ],

not BOARD _TYPE board,
not PARAMETER * par Buf ,

not USER_FCT f ct Type,
vl t1 NT32 fctCccurence, vltBYTES32 fct Nane,
vItU NT32 parlList, ccsERROR *error );

not USER_FCT f ct Type,

vl tI NT32 fctQccurence, vltBYTES32 fct Nane,

VLT-MAN-ESO-17210-0600

not SECTI ON *secti on,
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vl t U NT32 *parlList, ccsERROR *error );

ccsCOVPL_STAT not Get Handl e ( char *nane, not HANDLE *handl e,
CCSERROR *error );
ccsCOWPL_STAT not Get Seml EV ( const not HANDLE handl e, SEM ID *seni EV,

CCSERROR *error );
ccsCOVWPL_STAT not Wit eEncoder Val ue ( const not HANDLE handl e,
vl tI NT32 encoder Val ue, ccsERROR *error );

/*

* Tool s

*/
voi d not Ver si on
ccsCOVPL_STAT not d ear
ccsCOVPL_STAT not Pri nt Mot ors
ccsCOWPL_STAT not Mot ors

vl t BYTES80 version );
dbSYMADDRESS dbPath );

void );

int *num vItBYTES20 list[] );

AN AN AN SN

voi d not Debug vItINT32 | evel );
/*
* Odies for conpatibility
*/
ccsCOVPL_STAT not Reset Axi s ( const not HANDLE handl e[], ccsERROR *error );

ccsCOVPL_STAT not Reset Boar ds ( const not HANDLE handl e[], ccsERROR *error );

#i fdef _ cpl uspl us

}
#endi f

#endi f [* if IMOT_H */

/*************************************************************************/

/* o000 */
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3.4.2 motDefines.h

/*******************************************************************************

* E.S.O - VLT project

#

# “@#) $1d: notDefines.h,v 2.7 1998/09/18 14:04:36 vltsccm Exp $"

* who when what

* P, Duhoux 07/07/95 Created for Release 1.3

* P, Duhoux 25/07/95 Added new literals for optinized unit conversions
* mot BOARD UNIT ... motUNIT_ ... [POS/ SPDY CUR/ REF]

* P, Duhoux 04/12/95 Added new literal for notion to HOVE position

* P, Duhoux 26/03/96 Added nmacros for position index with section (SPR960183)
* P, Duhoux 26/03/96 Added nmacros not HALF_TURN ABS/ REL ( SPR960512)

* P, Duhoux 13/12/96 Added nacros not ACTI ON_DELAY

~

#i f ndef MOT_DEFI NES_H
#def i ne MOT_DEFI NES_H

/******************************************************************************

* notDefines.h - MCMdefinition file

*
* This file contains all definitions needed for MCM as #defi ne macr os.
*

*

*/
/* formats for dbcfg files */
#def i ne not DBCFG_FMT “Os. dbcf g”
#defi ne not DBCFG CWP_FMI'  “U%s=@s<al i as>%s"
#def i ne not DBCFG_CWP “<CWP>: ¢

/* literals for event types */

#def i ne not EVENT_MOTI ON_ENDO

#def i ne not EVENT_DRI VE_FAULT 1

#def i ne not EVENT_EMERGENCY_STOP 2

#def i ne not EVENT_OVER TEMPERATURE 3
#def i ne not EVENT_OVER_CURRENT 4
#def i ne not EVENT_POSI TI ONI NG_ERROR 5
#define not EVENT_ON LIMT 6

#def i ne not EVENT_NORVAL_STOP 7
#def i ne not EVENT | NTERLOCK _ACTI VE 8
#def i ne not EVENT_NEW MOTI ON 9
#def i ne not EVENT_BOARD | NI T_READY 10

/* Public events (not<event> = 2 << not EVENT_<event>) */
#defi ne not MOTI ON_END 1

#defi ne not DRI VE_FAULT 2
#def i ne not EMERGENCY_STOP 4
#def i ne not OVER_TEMPERATURE 8
#defi ne not OVER_CURRENT 16
#def i ne not POSI TI ONI NG_ERROR 32
#define notON LIM T 64
#def i ne not NORMAL_STOP 128
#def i ne not | NTERLOCK ACTI VE 256
#def i ne not NEW MOTI ON 512

#defi ne not BOARD_| Nl T_READY 1024
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/* logical flags */

#defi ne not NOT_SUPPORTED O
#defi ne not NOT_APPLI CABLE 0
#def i ne not AVAI LABLE 1
#defi ne not SET 1

/* enpty string */
#def i ne not EMPTY_STRI NG

/* interlock status strings */

#defi ne not UNLOCKED STRI NG “ Unl ocked”

#define not LOCKED STRING “Loc

/* brake status strings */

ked”

#defi ne not UNCLAMPED _STRI NG “ Uncl anped”
#defi ne not CLAMPED STRING “d anped”

/* axis status strings */

#defi ne not Dl SABLED STRING *“Di sabl ed”
#defi ne not ENABLED STRING “Enabl ed”

/* special values */
#define notI NVALID -1
#defi ne not NONE 0

/* 8 bit signed extrema */
#define not MN8 -128
#defi ne not MAX8 127

/* 16 bit signed extrema */
#define not M N16 -32768
#defi ne not MAX16 32767

/* literal for maxi mum nunber of special positions */

#def i ne mot MAX_SPECI AL_PCSI TI ON

7

/* literal for maxi mum nunber of nptors to be controlled */

#def i ne not MAX_MOTOR 32

/* literal for maxi mum nunber of control boards */

#def i ne not MAX_BOARD 3

/* literal for maxi mum nunber of events */

#def i ne not MAX_EVENT

32

/* literal for maxi mum nunber of digital 10 signals */

#defi ne not MAX_SI GNAL

3

/* literal for mnimum nunber of conversi on net hods */

#defi ne not M N_CONV_METHOD

/* literal for maxi mum nunber of steps in a notion sequence */

#def i ne not MAX_MOTI ON_SEQ

/* literal for mninmmpolling
#define not M N POLL_RATE
#define not M N MOVE_POLL_FAR

4

10

rate in mlli-seconds */
100
100
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#define not M N MOVE POLL_NEAR 20

/* literal for maxi mum nunmber of interpolation points */
#def i ne nmot MAX_| NTERPOL_PO NTS 50

/* literal for maxi mumlength of nmotor nane/alias */
#def i ne mot MAX_MOTORNAME_LENGTH 12

/* definition of access nodes */
#def i ne not UNUSED 0
#defi ne not READ ONLY 1
#defi ne not EXCLUSI VE 2
#defi ne not EMERGENCY 3

#def i ne not UNUSED STRI NG “Unused”

#defi ne not READ_ ONLY_STRING “Read-Only”
#def i ne not EXCLUSI VE_STRI NG *“Excl usi ve”
#def i ne not EMERGENCY_STRI NG *“ Energency”

/* operational nodes */

#def i ne not DETACHED 1
#defi ne not NOT_AVAI LABLE 2
#defi ne not FI XED PCsSI TI ON 3
#defi ne not SI MULATI ON 4
#def i ne not NORMAL 5
#def i ne not HANDSET 6

#def i ne not DETACHED STRI NG “Det ached”
#def i ne not NOT_AVAI LABLE_STRI NG “ Not Avai | abl e”
#def i ne not FI XED _POSI TI ON_STRI NG “ Fi xedPosi ti on”

#def i ne not SI MULATI ON_STRI NG “Simul ation”
#def i ne not NORMAL_STRI NG “Nor nal ”
#def i ne not HANDSET_STRI NG “Handset”

/* axis types */

#defi ne not AXIS OFF not NONE

#defi ne not AXI S LI NEAR 1

#defi ne not AXI S_Cl RCULAR 2

#defi ne not AXIS Cl RCULAR OPT 3

#defi ne nmot AXI S_OFF_STRI NG “Ofr
#defi ne not AXIS LI NEAR _STRI NG “Li near”
#defi ne not AXI'S Cl RCULAR _STRI NG “CGircular”

#define not AXIS Cl RCULAR OPT_STRING “Circul arOpti m zed”

/* encoder types */

#def i ne not ENC_NONE 0
#defi ne not ENC | NC 1
#defi ne not ENC_ABS 2
#define not ENC ABS REL 3

#def i ne not ENC_NONE_STRI NG “None”
#defi ne not ENC | NC_STRI NG “Increnmental ”
#defi ne not ENC_ABS_STRI NG “Absol ut e”

#define not ENC ABS REL STRING “Absolute in relative node”

/* position/speed definition types */
#def i ne not BY _DEFAULT 1
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#define not BY VALUE 2
#def i ne not BY _NAME 3
#define not BY I NDEX 4

#def i ne not BY_DEFAULT_STRI NG “ByDef aul t”
#defi ne not BY_VALUE_STRING “ByVal ue”
#def i ne not BY_NAME_STRI NG “ By Nang”
#define not BY | NDEX_STRING  “Byl ndex”

#def i ne not NAMED_POSI TI ON_DUMWY “ DUMWY”

/* section types */

#define not NO SECTION  not NONE
#defi ne not OBSERVATION 1

#defi ne not MAI NTENANCE 2

#defi ne not USER_DEFI NED 3
#define not ALL_SECTI ONS 4

#defi ne not NO SECTI ON_STRING  “None”

#def i ne not OBSERVATI ON_STRI NG “Chservati on”
#def i ne not MAI NTENANCE_STRI NG “ Mai nt enance”
#def i ne not USER_DEFI NED _STRI NG “ User Def i ned”
#defi ne not ALL_SECTI ONS_STRI NG “Al | Secti ons”

/* section with index */
#defi ne not SET_OBSERVATI ON_| NDEX(i) \

(vItU NT32) ((i & OxOOFFFFFF) | (vltU NT32)npt OBSERVATI ON << 24)
#defi ne not SET_MAI NTENANCE | NDEX(i) \

(vItU NT32) ((i & OxOOFFFFFF) | (vltU NT32)not MAI NTENANCE << 24)
#def i ne not SET_USERDEFI NED_| NDEX(i) \

(vItU NT32) ((i & OxOOFFFFFF) | (vltU NT32)nmot USER DEFI NED << 24)

/* position types */

#defi ne not ABSOLUTE

#def i ne not RELATI VE

#define not LOAER LIM T
#define not UPPER LIM T

#def i ne not REFERENCE SW TCH
#def i ne not | NDEX PULSE
#def i ne not HOVE _PCSI TI ON
#def i ne not BY_SPEED

#defi ne not TWO _STEP_ABS
#defi ne not TWO STEP_REL 10
#defi ne not HALF_TURN_ABS 11
#defi ne nmot HALF_TURN_REL 12

O©oO~NOULhWNPE

#def i ne not OFF_PGCSI TI ON 0x100
#def i ne not OFF_REFERENCE_SW TCH (not OFF_POSI TI ON | npt REFERENCE_SW TCH)

#defi ne not ABSOLUTE_STRI NG “Absol ut e”

#defi ne not RELATI VE_STRI NG “Rel ative”
#define not LOAER LI M T_STRI NG “LowerLimt”
#defi ne not UPPER LI M T_STRI NG “UpperLimt”
#defi ne not REFERENCE _SW TCH_STRI NG “ Ref erenceSwi t ch”
#defi ne not | NDEX _PULSE STRI NG “I ndexPul se”
#def i ne not HOVE_PCSI TI ON_STRI NG “HorePosi ti on”
#defi ne not BY _SPEED STRI NG “BySpeed”

#defi ne not TWO STEP_ABS STRI NG “TwoSt epAbsol ut e”
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#defi ne not TWO _STEP_REL_STRI NG “TwoSt epRel ati ve”
#defi ne not HALF_TURN ABS_STRI NG “Hal f Tur nAbsol ut e”
#defi ne not HALF_TURN REL STRI NG “Hal f Tur nRel ati ve”

/* motion nodes */

#def i ne not | NVALI D_MOTI ON_MODE
#def i ne not DI RECT_MODE

#def i ne not PCSI TI ON_MODE

#def i ne not TRACKI NG_MODE

#def i ne not SPEED MODE

G wWwNPEF

#def i ne ot | NVALI D_MOTI ON_MODE_STRI NG “I nval i d”

#def i ne not DI RECT_MODE_STRI NG “Direct”
#def i ne not POSI TI ON_MODE_STRI NG “Position”
#def i ne not TRACKI NG_MODE_STRI NG “Tracki ng”
#def i ne not SPEED MODE_STRI NG “ Speed”

/* electrical connection types for anplifier boards */
#def i ne not DI SCONNECTED 0
#def i ne not POSI Tl VE 1
#def i ne not NEGATI VE 2
#def i ne not BOTH 3

#def i ne not DI SCONNECTED_STRI NG “ Di sconnect ed”

#def i ne not POSI TI VE_STRI NG “Positive”
#def i ne not NEGATI VE_STRI NG “Negative”
#def i ne not BOTH_STRI NG “Bot h connect ed”

/* board types */

#defi ne not NO BOARD 0
#define not AMPLI FIER 1
#defi ne not CONTROLLER 2
#define notDIA TAL_1 O 3
#def i ne not CPU BOARD 4
#defi ne not EXT_BOARD 5

#defi ne not NO BOARD STRING “No Board”
#define not AMPLI FI ER_ STRING “Amplifier”
#def i ne not CONTROLLER _STRI NG “Control | er”
#define notDIA TAL_I O STRING “Digital /O
#def i ne not CPU_BOARD STRI NG *“CPU Board”
#defi ne not EXT_BOARD STRI NG *“External Board”

/* limts types */

#define not NOT_ ON LIMT O
#def i ne not SW LONER 1
#def i ne not SW UPPER 2
#def i ne not SW BOTH 3
#def i ne not HW LOVER 4
#def i ne not HW UPPER 5
#def i ne not HW BOTH 6

#define not NOT_ON LIMT_STRING “Not on Limt”

#defi ne not SW LONER _STRI NG “Lower SWLint”
#def i ne not SW UPPER _STRI NG “Upper SWLint”
#def i ne not SW BOTH_STRI NG “Both SWLimt”

#def i ne not HW LONER _STRI NG “Lower HWLinmt”

#def i ne not HW UPPER_STRI NG “Upper HWLint”
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#def i ne not HW BOTH_STRI NG “Both HWLimt”

/* notion status */

#defi ne not STANDING 1
#def i ne not MOVI NG 2
#defi ne not TI MEQUT 3
#define not ABORTED 4
#def i ne not REDEFI NED 5

#defi ne not STANDI NG_STRI NG *“ St andi ng”
#defi ne not MOVI NG_STRI NG “Movi ng”
#define not TI MEOQUT_STRING  “Ti neout”
#defi ne not ABORTED STRING “Aborted”
#def i ne not REDEFI NED_STRI NG “ Redef i ned”

/* initialization status */
#define not NOT_INIT 1
#define Nnmot SWINT 2
#define not HWIN T_RUN 3
#define not INNT_DONE 4

#define not NOT_I NI T_STRI NG “Not Initialized”

#define not SWIN T_STRI NG “SIWlnitialized”

#define nmot HWIN T_RUN _STRING “H W I nitialization Runni ng”
#define not INNT_DONE STRING “Initialization Done”

/* conversion nethods types */
#def i ne not EXTERN 1
#defi ne not LI NEAR 2
#defi ne not| NTERPCLATI ON 3

/* types for user function */
#define notUSER INIT O
#def i ne not USER_CONV 1

/* unit types */

#define not UNI T_PCOS 0

#defi ne not UNI T_SPD 1

#define not UNI T_CUR 2

#define not UNI T_REF 3

/* board units */

#defi ne not BOARD _UNI T_PCS “Enc”
#defi ne not BOARD _UNI T_SPD “Enc/ ns”
#def i ne not BOARD_UNI T_CUR “Dig”
#def i ne not BOARD_UNI T_REF “Ref”

/* notor types */
#def i ne not DC_MOTOR 1
#def i ne not STEPPER_MOTOR 2

/* HWinitialization actions */

#defi ne not NO ACTI ON not NONE
#defi ne not ACTI ON_END 1
#def i ne not ACTI ON_MOVE 2

#def i ne mot ACTI ON_SET_LOWSWLIMT 3
#define mot ACTION_SET_UP_ SWLIMT 4
#defi ne mot ACTI ON_SET_ENC VALUE 5
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#def i ne not ACTI ON_CLAMP_BRAKE 6
#def i ne not ACTI ON_DI SCONNECT 7
#def i ne not ACTI ON_USERFUNCTI ON 8
#def i ne not ACTI ON_BOARD PROCEDURE 9
#def i ne not ACTI ON_DELAY 10

/* encoder coding types */
#def i ne not CODE_BI NARY 1
#def i ne not CODE_BCD 2
#defi ne not CODE_ GRAY 3

/* events handling types */

#def i ne not NO_EVENT not NONE
#def i ne nmot EVENT_I NTERRUPT 1

#def i ne not EVENT_SI GNAL 2

#defi ne not EVENT_SOFTWARE 3

/* digital 10 signal types */

#def i ne not NO_SI GNAL -1
#defi ne not S| GNAL_BRAKE ACTION O
#def i ne not S| GNAL_BRAKE_STATUS 1
#defi ne not SI GNAL_| NTERLOCK 2

#def i ne not S| GNAL_BRAKE _ACTI ON_NAME “brakeActi on”
#defi ne not SI GNAL_BRAKE STATUS NAME “brakeSt at us”
#defi ne not SI GNAL_| NTERLOCK NAME “interl ock”

#def i ne ot SI GNAL_ATTRI BUTE_NAME “val ue”

#def i ne not SI GNAL_OFF 0
#defi ne ot SI GNAL_ACTI VE_LOW 1
#defi ne not SI GNAL_ACTI VE_HI GH 2

/ *
* index of notor status database attributes for cai Access
*/
#def i ne not DB_STATUS OP_MODE
#defi ne not DB_STATUS MOTI ON_MODE
#defi ne not DB_STATUS MOTI ON_STATUS
#defi ne not DB_STATUS MOTI ON_STEP
#defi ne not DB_STATUS | NI T_STATUS
#defi ne not DB_STATUS | NI T_STEP
#def i ne not DB_STATUS BRAKE CLAMPED
#defi ne not DB_STATUS _AXI S _ENABLED
#def i ne not DB_STATUS EVENT_ MASK
#def i ne not DB_STATUS_AMPL_STATUS
#defi ne not DB_STATUS PONER_STATUS
#def i ne not DB_STATUS OVER CURRENT
#def i ne not DB_STATUS OVER TEMPERATURE 12

-
QOWoo~NOoOOUhWNEFO

(=Y
[N

#defi ne not DB_STATUS MCON _STATUS 13
#def i ne not DB_STATUS DRI VE_FAULT 14
#defi ne not DB_STATUS_EMERGENCY_STOP 15
#defi ne not DB_STATUS POS ERROR 16
#defi ne not DB_STATUS | N PCS 17
#defi ne not DB_STATUS ON LIM T 18

#defi ne not DB_STATUS AMPL_ ON LIMT 19
#define motDB_STATUS MCON ON LIMT 20
#def i ne not DB_STATUS_| NTERLOCK 21
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#def i ne not DB_STATUS SPEED 22

#def i ne not DB_STATUS_SPEED UNI' T 23

#defi ne not DB_STATUS CURRENT 24

#def i ne not DB_STATUS_CURRENT_UNI T 25

#defi ne not DB_STATUS PCS _ENC 26

#defi ne not DB_STATUS PCOS_USER 27

#defi ne not DB_STATUS PCS UNI T 28

#defi ne not DB_STATUS POS_NAME 29

#defi ne not DB_STATUS PQOS_SECTI ON 30

#defi ne not DB_STATUS PQOS | NDEX 31

#defi ne not DB_STATUS NEXT_PCS _ENC 32

#defi ne not DB_STATUS NEXT POS USER 33

#def i ne not DB_STATUS_NEXT_POCS_NAME 34

#def i ne not DB_STATUS_NEXT_POS_SECTI ON 35

#def i ne not DB_STATUS_NEXT_POS | NDEX 36

#def i ne not DB_STATUS_FOLLOW NG_ERR 37

#defi ne not DB_STATUS Tl ME_BEG 38

#def i ne not DB_STATUS_TI ME_END 39

/ *

* index of notor configuration database attributes for cai Access
*/

#defi ne not DB_CONF_MOTOR 0

#def i ne not DB_CONF_BQOARDS 1

#defi ne not DB_CONF_EVENTS 2

#defi ne not DB_CONF_SI GNALS 3

#defi ne not DB_CONF_AXI S 4

#def i ne not DB_CONF_ENCODER 5

#defi ne not DB_CONF_OFFSETS 6

#def i ne not DB_CONF_SPECI AL_PCS 7

#defi ne not DB_CONF_NANMED PCSI TlI ONS 8

#defi ne not DB_CONF_NAMED SPEEDS 9

#defi ne not DB_CONF_TWO STEP_OFFSET 10

#def i ne not DB_CONF_I NDEX_PULSE_SPEED 11

#def i ne not DB_CONF_DEFAULT_SPEED 12

#define not DB | NI T_ACTI ONS 13

#defi ne not DB_UNI T_DEFAULT 14

#defi ne not DB_UNI T_METHODS 15
/*************************************************************************/
/* THE FOLLOW NG MACROS REMAI N AVAI LABLE BUT ARE NOT USED ANYMORE */
/* SINCE THE DI MENSI ON OF THE TABLES | S FREE */

/*************************************************************************/

/* literal

#def i ne mot MAX_NAMED PCSI TION 15

for maxi mum nunber of naned positions */

/* literal for maxi mum nunber of named speeds */

#def i ne not MAX_NAMED SPEED 15

/* literal for maxi mum nunber of HWinit actions */
#define not MAX I NI T_ACTI ON 12

/* literal for maxi mum nunber of conversi on net hods */
#def i ne not MAX_CONV_METHOD 15

#endif /* if | MOT_DEFINES_H */

/*************************************************************************/

123




124 Motor Control Module - API / ACI User Manual - 1.7 VLT-MAN-ESO-17210-0600

/* o000 */
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3.4.3

motPublic.h

/******************************************************************************

125

* E.S.O - VLT project

* “@#) $1d: notPublic.h,v 2.7 1998/09/18 14:03:29 vltsccm Exp $”

* who when what

* CAM GbH --/05/94 Created for Release 1.1

* P, Duhoux --/07/94 Modified for Release 1.2

* P, Duhoux 25/01/95 Conpliance with OO approach

* P, Duhoux 31/01/95 Added eventlsr in descriptor (Only set by ISR

* P, Duhoux 15/05/95 Renoved field ‘notAlias’ fromthe descriptor

* - Field ‘notNane’ is now the ALIAS

* P, Duhoux 09/06/95 Modified for CMM Archive

* P, Duhoux 04/07/95 Added literal notM N POLL _RATE for status sanpling task
* P, Duhoux 07/07/95 Renoved all literal definitions (now in notDefines.h

* i ncl uded by not. h)

* P, Duhoux 25/07/95 Modified not DESCRI PTION for optinized unit conversions
* P, Duhoux 28/08/95 Renanmed from notlnternal.h

* P, Duhoux 05/12/95 Added flag convConfigDone to indicate the DB config

* attributes have been converted to board units

* P, Duhoux 19/01/96 Added defaultUnits and posEnc in descriptor

* P, Duhoux 29/03/96 Added ntonSem EV in not DESCRI PTI ON

* P, Duhoux 12/11/96 Move definitions to not.h for not CONFI G data structure
* P, Duhoux 11/12/96 Increased not SEM TI MEQUT from5 to 10 seconds (SPR960747)
* P, Duhoux 05/08/97 Renoved task option VX NO STACK FILL

~

#i f ndef MOT_PUBLI C_H
#define MOT_PUBLI C_H

/******************************************************************************

* nmot Public.h -

*

nmotor library public interface file

* This header file contains data type definitions and gl obal variables for the
* interface between the not server and the not single device libraries. Hence,
* all these sub-nodules need to include this file.
*/
#i fdef __cplusplus
extern “C {
#endi f
/*
* WxWorks include files
*/
#i ncl ude “vxWorks. h”
#i ncl ude “senLib. h”
#i ncl ude “string.h”
#i ncl ude “ctype. h”
#i ncl ude “stdio.h”
#i nclude “stdlib.h”
#i nclude “ioLib.h”
#i ncl ude “syniib. h”
#i ncl ude “sysSynibl . h”
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#i ncl ude “sysLib. h”
#i ncl ude “taskLib. h”
#i ncl ude “tickLib.h”
#i ncl ude “usrLib.h”
#i ncl ude “errnoLi b. h”
#i ncl ude “vxLib. h”

#i ncl ude “mat h. h”

/*
* MCMinclude files
*/

#i ncl ude “not.h”

#define IN
#defi ne OUT
#def i ne | NOUT

/******************************************************************************

* server internal nacros

*****************************************************************************/

/* macros for task priorities */

#def i ne not BASE TASK PRI OR (desc->priority) /* APl |evel */
#define not| NI T_TASK PRI OR (not BASE_TASK_PRIOR + 1) /* HWInit Task */
#def i ne not MOVE_TASK PRI OR (ot BASE_TASK PRI OR + 2) /* Motion Task */
#def i ne not POLL_TASK PRI OR 200 /* Sanpling Task */
/* macros for task flags */

#defi ne nmot TASK_FLAGS (VX_FP_TASK)

#define nmot I NIl T_TASK_FLAGS not TASK_FLAGS /* HWInit Task */
#def i ne not MOVE_TASK FLAGS not TASK_FLAGS /* Motion Task */
#defi ne not POLL_TASK FLAGS not TASK_FLAGS /* Sanpling Task */
/* macros for task stacks */

#define notl NI T_TASK STACK 50000 /* HWInit Task */
#def i ne not MOVE_TASK_ STACK 30000 /* Motion Task */
#defi ne not POLL_TASK STACK 30000 /* Sanpling Task */
/* macros for task names */

#define notl NI T_TASK NAMVE “tlnit_9%" /* HWInit Task */
#def i ne not MOVE_TASK NAME “t Move %" /* Motion Task */
#defi ne not POLL_TASK NAMVE “tPol | _9%" /* Sanpling Task */
/* timeout for <notor descriptor> accessSem- in seconds */

#def i ne not SEM TI MEQUT 10

#defi ne not FI S_TI MEQUT 5

#defi ne notsrvSenii meout ((int)(nmotTinmeout * notTi cksPer Second))

/* dat abase points */
#defi ne MOTOR_STATUS “ STATUS”
#defi ne MOTOR_SERVER “ SERVER’

/******************************************************************************

* Internal Data Types

*****************************************************************************/

/*
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* index of notor status database attributes for cai Access
*/
typedef enum

{
nmot srvDB_STAT_OP_MODE = not DB_STATUS_OP_MODE,
nmot srvDB_STAT_MOTI ON_MODE,
not srvDB_STAT_MOTI ON_STATUS,
not srvDB_STAT_MOTI ON_STEP,
not srvDB_STAT | NI T_STATUS,
not srvDB_STAT_| NI T_STEP,
not srvDB_STAT_BRAKE_CLAMPED,
not srvDB_STAT_AXI S_ENABLED,
not srvDB_STAT_EVENT_MASK,
not srvDB_STAT_AMPL_STATUS,
not srvDB_STAT_POWER_STATUS,
not srvDB_STAT_OVER_CURRENT,
not srvDB_STAT_OVER_TEMPERATURE,
nmot srvDB_STAT_MCON_STATUS,
not srvDB_STAT_DRI VE_FAULT,
not srvDB_STAT_EMERGENCY_STOP,
nmot srvDB_STAT_POS_ERROR,
nmot srvDB_STAT_| N_PGCS,
not srvDB_STAT_ON_LIM T,
not srvDB_STAT_AMPL_ON LIM T,
not srvDB_STAT_MCON ON LIM T,
nmot srvDB_STAT_MCON_ON_REF,
nmot srvDB_STAT_MCON_ON_| ND,
not srvDB_STAT_| NTERLOCK,
not srvDB_STAT_SPEED,
not srvDB_STAT_SPEED UNI T,
not srvDB_STAT_CURRENT,
not srvDB_STAT_CURRENT_UNI T,
nmot srvDB_STAT_POS_ENC,
nmot srvDB_STAT_POS_USER,
nmot srvDB_STAT_POS _UNI T,
nmot srvDB_STAT_POS_NAME,
nmot srvDB_STAT_POS_SECTI ON,
not srvDB_STAT_POS_| NDEX,
not srvDB_STAT_NEXT_PGCS_ENC,
not srvDB_STAT_NEXT_POS_USER,
not srvDB_STAT_NEXT_POS_NAME,
not srvDB_STAT_NEXT_PGCS_SECTI ON,
not srvDB_STAT_NEXT_PGS_| NDEX,
not srvDB_STAT_FOLLOW NG_ERR,
not srvDB_STAT_TI ME_BEG,
not srvDB_STAT_TI ME_END,
not srvDB_MAX_STAT
} not srvDB_STAT;

/* data type for conversion nethods */
typedef vltlINT32 not CONV_TYPE;

/* data type for HWinitialization actions */
typedef vltlINT32 not ACTI ON _TYPE;

/* interpolation table fix point */
t ypedef struct

{
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vl t DOUBLE x;
vl t DOUBLE vy;
} not PO NT;

typedef struct/* conversion record */
{
vl t BYTES20 nane;
not CONV_TYPE net hod;
vl t BYTES32 user Fct Nane;
vl t Ul NT32 user Par Li st ;
vl t DOUBLE of f set;
vl t DOUBLE sl ope;
vl t Ul NT32 nunPoi nt s;
not POl NT poi nt [ not MAX_| NTERPOL_ POl NTS] ;
vl t Ul NT32 user Fct Addr ;
} not UNI T_CONV,

t ypedef struct

{

not ACTI ON_TYPE actionType; /* action type (see above) */
vl t BYTES32 userFctName; /* if action USER _FUNCTION: function name */
vl t Ul NT32 user Par Li st ; /* poi nter to paraneter |ist */
vl tINT32 i nitCode; /* if action BOARD PROCEDURE: init code */
not MOTI ONMODE  noti onMode; /* notion node */
not POSI TI ON posi tion; /* definition of the position */
not POS_TYPE posType; [/* position type: ABSOLUTE, RELATIVE, ... */

not SPEED speed; /* definition of the speed */
} not ACTI ON;

/* database map for special position values (-> SERVER | NTERN) */
t ypedef struct

{
vl t 1 NT32 avai |l abl e;
vl tINT32 encVal ue; /* Position in not BOARD_UNI T_PCS */

} not SPECI AL_POSI TI ONS_| NT;

/* data structures for notor descriptor */
typedef struct not DESCRI PTI ON *not DESCRI PTI ON_PTR;
t ypedef struct not DESCRI PTI ON

{

/* access section */

vl t BYTES20 not Nane; /* alias to notor point */
i nt priority; /* APl task priority */
not ACCESS MODE accesshMde; /* hi ghest access node */
SEM I D accessSem /* semaphore for descriptor access */
vl t Ul NT8 nunHandl es; /* nunber of open handl es */
not OPMODE opMode; /* operational node */
char *not DbStatus; /* server database address table STATUS */
char *not DbServer; /* server database address table SERVER */
struct not DESCRI PTI ON *next ; /* ptr to next notor descriptor */

/* board section */

vl t LOd CAL nconAvai l ; /* flag for “controller avail able” */
vl t BYTES8 nconPr ef i x; /* prefix of controller SDL */

char *nctonFunc; /* controller SDL routine table */
char *nctonDesc; /* controller descriptor */

SEM I D nconSenl EV; /* semaphore for |IEV (external encoder) */
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vl t LOd CAL anpl Avai | ; /* flag for “anplifier avail able” */
vl t BYTES8 anpl Prefi x; /* prefix of anplifier SDL */
char *anpl Func; /* anplifier SDL routine table */
char *anpl Desc; /* anplifier descriptor */
/* axis & encoder section */

not MOTOR_TYPE not or Type; /* type of the notor DC/ STP */
not AXI S TYPE axi sType; /* type of the axis LIN Cl R OPT */
not ENC_TYPE encoder Type; [/* type of the encoder NO | NC/ ABS */
i nt circularRange;/* range for Grcular AXxis */
vl t 1 NT32 chkhwLi mit; /* Check flag for HWIlimts */
vl t LOd CAL | ogChkhwLinit;/* Log Check flag for HWIlinits */
/* sanple section */

i nt sanpl eTi d; /* task id of sanpling task */
not SECTI ON sanpl eSection;/* section for sanpling / get status */
i nt pol | Rat e; /* polling rate in ticks */
SEM I D pol | Sem /* poll task start senaphore */
SEM I D pol | Ack; /* poll task done senaphore */
/* hwinit/notion section */

i nt not i onTi d; /* task id of notion task */
CCSERROR *noti onErr; /* Error stack */
i nt hwi ni t Ti d; /* task id of HWMnit task */
CCSERROR *hwi nit Err; /* Error stack */
nmot | NI T_STATUS i nitStatus; /* initialization status */
vl t 1 NT32 i nitStep; /* initialization procedure step */
not MOTI ON *not i onSeq; /* pointer to notion sequence to run */
not MOTI ONMODE not i onhbde; /* notion node */
not MOTI ON_STATUS  notionStatus; /* notion status */
vl t 1 NT32 noti onSt ep; /* nunber of current notion step */
SEM I D noveSem /* notion task end senaphore */
SEM I D i nitSem /* semaphore to release notWaitlnit */
SEM I D wai t Sem /* semaphore to rel ease not Wit Mve */
vl tINT32 posEnc; /* current position */
vl tINT32 next PosEnc; /* next position */
ccsTl MEVAL startTi ne; /* start time of last nmotion in ticks */
ccsTl MEVAL endTi ne; /* end time of last notoin in ticks */

/* digital 10 signals access section */

i oDl RADDRESS i 0Si gnal s[ not MAX_SI GNAL] ;

/* default unit conversion section */

vl t Ul NT8 convConfigbone; /* flag to indicate conv config done */
vl t U NT16 numConvMet hods; /* Nunmber of conversion nethods */
not UNI T_CONV *conviMet hods[ mot M N_CONV_METHOD] ; /* default nethods */
not DEFAULT _UNI TS  defUnits; /* default units */
/* event handling section */

/* KEEP STRI CTLY AT END OF STRUCTURE */

SEM I D event Sem /* semaphore for abnornal events */
vl t Ul NT32 event Msk;

vl t Ul NT8 event Fl g[ 32] ;

vl t Ul NT32 event Tab[ 32] ;

} not DESCRI PTI ON;

/* data type for functions */
typedef ccsCOWVPL_STAT (* not FUNCTION) ( void * );
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/* data type for error nessages */
typedef vltBYTES256 not ERRVEG

/* data structure for handl e description */
typedef struct not HANDLEDATA

{

vItU NT32 idFlag; /* own address for identification */

not DESCRI PTI ON *not Desc;/* pointer to notor descriptor */
not ACCESS MODE accesshMde; /* access node */
struct not HANDLEDATA *next;/* pointer to next handle */

} not sr vHANDLEDATA,;
/*
EE R b S b I I B I I b S R R I I I S I S b I R I I I S b I I I I b S b I

* Server internal global Variables

EE R R R R R R R R I R I R I R I S R

*/
extern SEM I D not srvSemAccess; /* access protection semaphore */
ext ern not srvHANDLEDATA *notsrvFirstHandle; /* ptr to first notor handle */

ext ern not DESCRI PTION  *not srvFirst Desc; /* ptr to first notor descriptor */

extern int not Ti neout ; /* semaphore tineout val ue */
extern int not Fi sTi meout ; /* FIS ti meout val ue */
extern int not Ti cksPer Second; /* CPU ticks per second */
/*

EE R R R R R R R R I R I R I R I S R

* Debug handl i ng

EE R R R R R R R R I R I R I R I S R

*/
extern vltlNT32 not DebuglLevel ;
#def i ne nmot DEBUG_NONE 0x00000000
#def i ne not DEBUG_API 0xF0000000

#define not DEBUG APl _SERVER 0x10000000
#define not DEBUG APl _MOTOR  0x20000000

#def i ne not DEBUG_ACI 0x0F000000

#defi ne not DEBUG_MESSAGE 0x000000F0
#defi ne not DEBUG_MSG_COVMAND 0x00000010
#define not DEBUG_MSG REPLY ~ 0x00000020
#define not DEBUG_MSG_ERROR  0x00000040

#defi ne nmot DEBUG_POLLI NG 0x00000100
#defi ne nmot DEBUG_MONI TCR 0x00000200
#defi ne ot DEBUG_CHKSTACK 0x00000400

#def i ne not DEBUG_SDL 0x00F00000
#def i ne not DEBUG_CONTROLLER 0x00100000
#def i ne not DEBUG_AMPLI FI ER  0x00200000
#defi ne not DEBUG DI A TALIO  0x00010000

#def i ne not DEBUG DRI VER 0x0000000F
#def i ne not DEBUG WRI TE 0x00000001
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#def i ne not DEBUG_READ 0x00000002
#def i ne not DEBUG_COVMAND 0x00000004
#def i ne not DEBUG | NTERRUPT  0x00000008

#define MCM LOG fct,txt) \
{ ccsTIMEVAL utc; tinsMODE tm ccsERROR err; vItBYTES32 str; \
errReset Stack(&err); tinmsGetUTC(&utc, & m &err); \
tinsTi neTol soString(&utc,tinsTl ME_OF DAY, 6,str, &rr); str[15]=0; \
printf(“% [%] : %\n",fct,str,txt); }
#define MCM LOGL(fct, fnt, pl) \
{ ccsTIMEVAL utc; tinsMODE tm ccsERROR err; vltBYTES256 nsg, str; \
errReset Stack(&err); tinmsGetUTC(&utc, & m &err); \
tinsTi neTol soString(&utc,tinsTl ME_OF DAY, 6,str, &rr); str[15]=0; \
sprintf(nmsg,”"% [%] : “,fct,str); sprintf(str,fnt,pl); \
printf(“%%\n”, neg, str); }
#define MCM LOR2(fct, fnt, pl, p2) \
{ ccsTIMEVAL utc; tinsMODE tm ccsERROR err; vltBYTES256 nsg, str; \
errReset Stack(&err); tinmsGetUTC(&utc, & m &err); \
tinsTi neTol soString(&utc,tinsTl ME_OF DAY, 6,str, &rr); str[15]=0; \
sprintf(msg,”% [%] : “,fct,str); sprintf(str,fnt,pl,p2); \
printf(“%%\n”, nsg, str); }
#define MCM LO&(fct, fnt, pl, p2, p3) \
{ ccsTIMEVAL utc; tinsMODE tm ccsERROR err; vltBYTES256 nsg, str; \
errReset Stack(&err); tinmsGetUTC(&utc, & m &err); \
ti nsTi neTol soString(&utc,tinsTl ME_OF DAY, 6,str, &rr); str[15]=0; \
sprintf(nmsg,”"% [%] : “,fct,str); sprintf(str,fnt,pl, p2,p3); \
printf(“%%\n”, nsg, str); }

#i fdef _ cpl uspl us

}

#endi f

#endif /* if ! MOT_PUBLIC H */

/*****************************************************************************/

/* o000 */
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344 motciDefines.h

/*******************************************************************************

E.S.O - VLT project

“@#) $1d: notciDefines.h,v 1.21 1997/08/08 11:40: 13 vitsccm Exp $

P. Duhoux 28/08/95 Created for Release 1.5

* % X ok kX F %

~

#i f ndef MOTCl _DEFI NES_H
#defi ne MOTClI _DEFI NES_H

/ *
* MACRCS for Status Nanes [Indexes & associated Strings]
*/
#def i ne not ci STAT _OPMODE
#def i ne notci STAT_MOTI ONMODE
#def i ne not ci STAT_MOTI ONSTATUS
#def i ne notci STAT_MOTI ONSTEP
#def i ne notci STAT | NIl TSTATUS
#def i ne notci STAT | NI TSTEP
#def i ne not ci STAT _BRAKE
#def i ne notci STAT_AXI S
#def i ne notci STAT _EVENTMASK
#def i ne notci STAT_AWPLI FI ER
#def i ne notci STAT _PONER
#defi ne notci STAT _CONTROLLER 11
#define notci STAT_| NPCSITION 12
#def i ne notci STAT | NTERLOCK 13

=
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#def i ne notci STAT_SPEED 14
#def i ne not ci STAT_CURRENT 15
#def i ne notci STAT_POSENC 16
#def i ne not ci STAT _POSUSER 17
#def i ne notci STAT _POSNAMVE 18

#defi ne notci STAT _NEXTPOSENC 19
#defi ne not ci STAT_NEXTPOSUSER 20
#defi ne not ci STAT_NEXTPOSNAME 21
#defi ne not ci STAT_FOLLOW NGERR 22
#defi ne notci STAT_STARTTI ME 23

#def i ne not ci STAT_ENDTI ME 24
#def i ne notci STAT_UTC 25
#defi ne notci STAT_OPMODE_STRI NG “Qper at i onal Mode”

#def i ne notci STAT_MOTI ONMODE_STRI NG  “ Mot i onMode”
#def i ne ot ci STAT_MOTI ONSTATUS_STRI NG “ Mot i onSt at us”
#def i ne notci STAT_MOTI ONSTEP_STRING  “Moti onSt ep”

#define notci STAT_|I Nl TSTATUS_STRING “InitStatus”
#defi ne notci STAT_I Nl TSTEP_STRI NG “I'nitStep”

#defi ne not ci STAT_BRAKE_STRI NG “Br ake”

#defi ne notci STAT_AXI S_STRI NG “Axi s”

#defi ne not ci STAT_EVENTMASK_STRI NG “Event Mask”

#defi ne not ci STAT_AMPLI FI ER_STRI NG “AnplifierStatus”
#defi ne not ci STAT_POAER_STRI NG “ Power St at us”

#defi ne not ci STAT_CONTROLLER _STRING “Control | er St at us”
#define notci STAT_|I NPCSI TION_STRING  “InPosition”
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#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

#endi f

mot ci STAT_| NTERLOCK_STRI NG
mot ci STAT_SPEED_STRI NG

mot ci STAT_CURRENT_STRI NG

mot ci STAT_POSENC_STRI NG

mot ci STAT_POSUSER_STRI NG

mot ci STAT_POSNAME_STRI NG

mot ci STAT_NEXTPOSENC_STRI NG
mot ci STAT_NEXTPOSUSER _STRI NG
mot ci STAT_NEXTPOSNAMVE_STRI NG
mot ci STAT_FOLLOW NGERR_STRI NG
mot ci STAT_STARTTI ME_STRI NG
mot ci STAT_ENDTI ME_STRI NG

mot ci STAT_UTC_STRI NG

“Interl ock”

“ Speed”

“Current”
“Posi ti onEnc”
“PositionUser”
“Posi ti onNane”
“Next Posi ti onEnc”
“Next Posi tionUser”
“Next Posi t i onNane”
“Fol | owi ngError”
“StartTi me”

“EndTi nme”

“UTC

133
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4 STRUCTURE AND CONFIGURATION OF THE LOCAL DATABASE
All the routines of the MCM make use of data stored in the LCU local database. The following
chapter describes how a motor branch is built up and configured.

4.1 Overview

Each motor to be controlled by MCM must have a dedicated branch in the LCU database. This
branch may be located at any place. A motor branch is created by instanciation of a specific
database class that describes the physical environment of the motor.

4.2 Classes

A set of standard classes are available, that helps the user to create the database branches needed
for the application.

The class definition file <pat h>/ not / dbl / not MOTORS. cl ass contains a set of sub-classes of the
generic class not MOTOR, that corresponds to the various HW configurations supported by MCM.

Code explanation:
From the class name, it is possible to decode the corresponding HW configuration.

not <np<a><v><c><t >

m : motor type : D -> DC-motor => ain [X,V]
v in [X,A]
cin [0,M,C]
tin [X,1LA]
S -> Stepper motor => ain [X,V]
vin [X,S]
cin [M,C]
tin [X.S]
a: amplifier X -> Stand-alone amplifier => v setto X
V -> ESO-VME4SA/ST => vin [A,S]
v:ampltype : X ->do notcare
A -> VME4SA-X1
S -> VME4ST-STP (Stand-Alone)
c : controller 0 -> No controller => t setto X
M -> MAC4 => tin [ILA,S]
C -> CAMAC => tin [1LA]
t: mcontype : X ->do notcare
I ->INC
A -> SSI
S ->STP
The following six classes are available:
Class Motor Amplifier Controller Encoder
Type Board Board on Motion Controller
not DVAM DC VME4SA-X1 | MAC4-INC Incremental
mot DVANVA DC VME4SA-X1 | MAC4-SSI Absolute
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Class Motor Amplifier Controller E_ncoder
Type Board Board on Motion Controller
nmot DXXM DC Stand-Alone MAC4-INC Incremental
not DXXMA DC Stand-Alone | MAC4-SSI Absolute
not SVSMS STP VME4SA-STP | MAC4-STP Incremental / None
not DVAOX DC VME4SA-X1 | none None

Their structures differ only from the SDL point (mapping the HW configuration) as shown Figure 3

to Figure 6 below.

These classes are sub-classes of the generic class not MOTOR; its structure does not contain any

instanciation of SDL sub-points as show Figure 7.

not DVAM
not DVAVA

not DVAOX:

— SDL VI\/E4SA—|: CFG
RUN
\— MACA CFG
|— RUN
— SERVER CONF
INIT
UNIT
| NTERN (reserved)
L STATUS

Figure 3 - Classes not DVAM , not DVANVA

— SDL VI\/E4SA—|: CFG
RUN
— SERVER CONF
INIT
UNIT
| NTERN (reserved)
L STATUS

Figure 4 - Class not DVAOX
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nmot DXXM SDL MACA CFG
nmot DXXMA L RUN
— SERVER CONF
INIT
UNI T
| NTERN (reserved)
L STATUS
Figure 5 - Classes not DXXM , not DXXVA
not SVSMS SDL MVACA = CFG
RUN
— SERVER CONF
INIT
UNI T
| NTERN (reserved)
L STATUS
Figure 6 - Class motSVSMS
nmot MOTCOR — SDL
— SERVER CONF
—INT
— UNI T
LI NTERN (reserved)
L STATUS

Figure 7 - Generic class not MOTOR

4.3 Motor Database Branch Structure
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For each motor intended to be controlled by MCM, a database branch must be provided in the local
database. The path to this branch is: <path>: <not or Nane>. Each motor must have a defined alias
(see [1]), character string of up to 14 characters including the string terminator zero. The definition
of aliases for the other sub-points is not mandatory.

The motor database branch is designed so that each SW module refers to its related sub-points only.
A motor database branch is divided into three main sections

1. general status information section, which contains all necessary status information about a
motor; the DB point of this section is <path>: <not or Nane>: STATUS
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2. server section, which contains all data needed by the server (Configuration, HW initialization
procedure, unit conversion); the DB point of this section is <path>: <ot or Nane>: SERVER

3. single device library section, which contains all single device specific data; the DB point of this
section is <path>: <not or Nane>: SDL. This sub-branch is accessed only by the SDL SW
modaules. This point contains as many sub-points as SDL devices used. Each SDL device sub-
point is divided in two parts: CFG that contains the configuration parameters, and RUN that
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contains the run-time values (copy of the configuration values + run-time values).

In the next sections, attributes in each section are described more in detail.

Note: All the literals not XXX used are defined in not Def i nes. h or not . h.

4.4 Motor Database Branch Configuration

The points STATUS (see 4.5), SERVER: | NTERN (see 4.6.4) and SDL: <SDL>: RUN (see 4.7.2) shall not

be modified, since their content is reinitialized at installation.

The macros for enumerated values are located in the files not . h or not Def i nes. h.

The following points and attributes must be configured for the motor to operate correctly:
= SERVER: CONF This is the main configuration part. (see 4.6.1)

The following attributes must be preset to appropriate values (These attributes are already
preset according to the instanciation class of the motor branch so that they can be

defaulted, with exception of the attributes axi s -preset to | i near - and encoder) :

The remaining attributes may not be set (the full usage of the MCM functions is not

not or motor type and timeouts
boards  board configuration description
events eventconfiguration

si ghal s signal configuration

axi s axis type

encoder encoder type and description

granted). These attributes are preset so that their content have little effect on MCM:

speci al Posi ti ons description of the special positions (limits, etc...)

of fsets position default offsets

nanedPosi ti ons named positions description

nanedSpeeds named speeds description

twoSt epOF f set  offset and speed description for this type of motion

i ndexPul seSpeed speed description for fine search of encoder index pulse
def aul t Speed index of named speed when defaulted

e SERVER: | NI T This is the description of the HW Initialization Procedure (see 4.6.2)
No action is preset (mot ACTI ON_END)
e SERVER: UNI T This is the description of all the unit conversion methods (see 4.6.3)

No method is preset.
The default units are preset to the board standard units:
not BOARD_UNI T_PGCS, not BOARD _UNI T_SPD and not BOARD_UNI T_CUR.
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= SDL: <SDL>: CFGThis is the description of device driver and configuration parameters of the
<SDL> board (see 4.7.1, 4.8.1 for the VME4SA board and 4.8.2 for the MAC4 board). The
configuration values are the board default values, as set after the board has been reset.

45 General Status Section

The structure of this section is a mirror image of the status data structure returned to the user by the
not Get St at us function. For this section, nothing has to be configured. The attributes are of type
dbSCALAR or dbVECTOR for the SCAN system to be able to read them.

= opMode actual operational mode (enumeration type not OPMODE):
e not DETACHED the motor is not attached (internal)
< not NOT_AVAI LABLE the motor is not available (status access only)
e not FI XED_PGOSI TI ON  the motor is in fixed position (status access only)

= not SI MULATI ON the actions are simulated
= not NORVAL the actions are performed normally
= ot HANDSET the motor is controlled manually (status access only)

e motionMode  actual motion mode (enumeration type not MOTI ONMODE):
* not POSI TI ON  the motor moves in POSITION mode
« not TRACKI NG the motor moves in TRACKING mode
¢ not SPEED the motor moves in SPEED mode
* not DI RECT the motor moves in DIRECT mode (amplifier control only)
e motionStatus  actual motion status (enumeration type not MOTI ON_STATUS).
= not STANDI NG the motor does not move
< not MOVI NG the motor is moving
= not TI MEQUT  the position could not be reached within the specified time
< not ABORTED  the motor stopped because of an abnormal event
= not REDEFI NED the motion has been redefined while moving

= motionStep step number in a motion sequence
< initStatus initialization status (enumeration type not | NI T_STATUS):

e NnDtNOT_INIT no initialization done

e MOtSWINT motor is SW initialize

e nmot HW.I NI T_RUN HW initialization procedure is executing

= not | NI T_DONE motor is SW & HW initialized; the motor can be moved.
« initStep step number of the HW initialization procedure

e brakeClamped value of the I/0 “brake clamped” signal (see [1])
possible values are ccsTRUE or ccsFALSE
= axisEnabled status of the motion control loop:
possible values are ccs TRUE when enabled or ccsFALSE when disabled
= eventMask special (abnormal) events; the events are bitwise coded
< ot MOTI ON_END the motion is completed
e not DRI VE_FAULT a drive fault error has occurred
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= not EMERGENCY_STOP the emergency stop line is active
= not OVER_TEMPERATURE the temperature of the amplifier is too high

= not OVER_CURRENT the required current is too high

« ot POSI TI ONI NG_ERROR the positioning failed

e NMDION LIMT the motor has reached a limit (HW or SW)

e not NORMAL_STOP the motor shall stop

e not | NTERLOCK_ACTI VE the interlock line is active

= ot NEW MOTI ON the motion has been redefined while moving

= not BOARD | NI T_READY the on-board HW initialization procedure is completed
= amplStatus actual amplifier board status not NOT_AVAI LABLE, OKor ERROR

« powerStatus state of the electrical connection of the motor (enumeration type
nmot CONNECTI ON):

< ot DI SCONNECTED the motor is electrically disconnected

< not NEGATI VE only the lower relay of the electrical connection is closed
< not POSI Tl VE only the upper relay of the electrical connection is closed
< not BOTH the motor is electrically connected

= overCurrent the amplifier current if too high (see also eventMask)
possible values are ccsTRUE or ccsFALSE
= overTemperature the amplifier temperature is too high (see also eventMask)
possible values are ccsTRUE or ccsFALSE
= mconStatus actual motion controller board status not NOT_AVAI LABLE, OKor ERROR
= driveFault the motion controller is in fault (see also eventMask)
possible values are ccsTRUE or ccsFALSE
= emergencyStop the emergency stop HW switch has been activated (see also eventMask)
possible values are ccs TRUE or ccsFALSE

e posError the motion is aborted (see also eventMask)
possible values are ccsTRUE or ccsFALSE
= inPos the motor has reached the required position
possible values are ccsTRUE or ccsFALSE
e onLimit the motor is on limit (see also eventMask)

possible values are ccs TRUE or ccsFALSE
e amplOnLimit amplifier HW limit flag (enumeration type not LI M TS):
e MOtNOT_ON_LIMT
= not HW UPPER motor reached upper amplifier HW limit
= not HW LOVNER motor reached lower amplifier HW limit
= mconOnLimit motion controller SW/HW limit flag (enumeration type not LI M TS):
e MtNOT_ON_LIMT

< not SW UPPER motor reached upper motion controller SW limit
e not SW LONER motor reached lower motion controller SW limit
= nmot HW UPPER motor reached upper motion controller HW limit

< not HW LOVER motor reached lower motion controller HW limit
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- ot HW BOTH

mconOnRef
mconOnlind
interlock

speed
speedUnit
current
currentUnit
posEnc
posUser
posUnit
posName
posSection

both HW limits are indicated

(for example if cable to motor is disconnected)

motor on Reference switch, possible values are ccs TRUE or ccsFALSE
motor on encoder index pulse, possible values are ccsTRUE or ccsFALSE
value of the 170 “interlock” signal (see [1])

possible values are ccsTRUE or ccsFALSE

actual speed of the motor in user speed unit

unit of the speed value (is the default speed unit)

actual motor current in user current unit

unit of the motor current value (is the default current unit)

actual position in encoder ticks

actual position in user position unit (attribute posUni t)

unit of the position values (is the default position unit)

actual position name

section where the name was found (enumeration type not SECTI ON):

- not OBSERVATI ON
- ot MAI NTENANCE
- not USER_DEFI NED
« 1ot NO_SECTI ON

posindex
nextPosEnc
nextPosUser

nextPosName

index of the named position in the table (-1 if none)
next position in encoder ticks

next position in user position unit

next position name

nextPosSection section where the name was found (see attribute posSect i on)

nextPoslndex

followingErr
time

index of the named position in the table (-1 if none)
actual following error in user unit
UTC start and end times of the last motion

Note 1: the ccsTIl MEVAL structure of the UTC times is mapped into a dbTABLE structure of one
vl t Ul NT32 for the seconds and one vl t | NT32 for the micro-seconds. The first record of
the attribute t i ne contains the start time, whereas the second the end time of the motion.

4.6

Server Section

This section includes all information about configuration, position and speed parameters, unit
conversion and HW initialization of a motor. This section is divided into three subsections.

For each motor to be controlled by MCM, all attributes described in the following have to be set up.
Attribute and field names must not be changed.

46.1

Configuration Section

This section includes the following attributes:

motor

describes the motor type and motor dependent parameters; this attribute
contains only one record with the following parameters
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Note:
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- type indicates the motor type (enumeration type not MOTOR_TYPE).
= timeout indicates the time-out value in ns for a motion step.
= timelim indicates the time-out value in s for the motor to move out of limit.
= timemon indicates the period in s for automatic status sampling.
< opMode indicates the operational mode on the first attachment.
* ot NORMAL
e not SI MULATI ON
* ot HANDSET
* not NOT_AVAI LABLE
* not FI XED_PGSI TI ON

The following fields of the attribute not or are only relevant for the operational mode
FI XED PCSI Tl ON, they define the position of the motor to be retrieved by
not Get St at us. This position can not be modified by the API functions.

e posEnc indicates the position value in encoder ticks

e posUser indicates the position value in user units

= posUnit indicates the unit of posUser

= posName indicates the position name

= posSection indicates the corresponding section of posName

The last field is a logical flag that indicates how the HW limits have to be handled:

= chkHwLimit when set tells the SW to check the HW limits for simultaneous activation
indicating a possible HW problem (connection broken).

| nst ance DC motor in normal mode, motion timeout is 100s, limit timeout is 5s and the

status is refreshed every 1 second, with HW limits check

ATTRI BUTE Tabl e SERVER CONF. notor (1)
BEG N

Val ue ( (ot DC_MOTOR, 100000, 5000, 1000, mot NORMAL, 0, 0. 0,””, ", 0, 1))
END

| nst ance Stepper motor in Fixed-Position mode, set to 50 deg, no HW limit check

ATTRI BUTE Tabl e SERVER: CONF. not or (1)

BEG N
Val ue ((not STEPPER_MOTOR, 10000, 5000, 1000, not FI XED_PCSI Tl ON, 0, 50. 0, "deg”,”", 0, 0))
END
boards contains all necessary information about the boards, the order must be
strictly respected, so that index in the table is the board type.
- type indicates the type of the board (enumeration type not BOARD TYPE):

e not AMPLI FI ER
e not CONTROLLER
« MotDIG TAL_IO
= available indicates if the board is available ccsTRUE or ccsFALSE.

For the Digital 1/0 board, the signals will be configured and processed if this
field is TRUE.
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= prefix specifies the prefix of the SDL SW module to be used for interfacing the
device driver. If no prefix is given, it will be assumed that the board is not
controlled by MCM (Stand-Alone). This applies mainly for the amplifier
which must be present (avai | abl e must be set to ccsTRUE), but shall not
be accessed by MCM.

Since no SDL module is associated to the Digital 1/0 board, the prefix shall
be left empty.

| nst ance (for stand-alone amplifier (e.g. Stepper) and no 170 signals)

ATTRI BUTE Tabl e SERVER: CONF. boar ds ( not MAX_BQOARD)
BEG N
Val ue ((not AMPLI FI ER, not AVAI LABLE, "),
(ot CONTROLLER, not AVAI LABLE, ” mac4”),
(ot DI G TAL_I O, not NOT_APPLI CABLE, " "))
END

| nst ance (for DC motor and 170 signals)

ATTRI BUTE Tabl e SERVER: CONF. boar ds ( not MAX_BOARD)
BEG N
Val ue ((not AMPLI FI ER, not AVAI LABLE, " vne4sa”),
(ot CONTROLLER, ot AVAI LABLE, " mac4”) ,
(ot DI G TAL_I O, not AVAI LABLE, "/ acro0”))

END
e events contains all necessary information about event/signal handling; it is
possible to configure up to 32 events; for each event, a literal is defined in the
file not . h.
For each event to be configured one record has to be defined containing the following fields:
- type indicates the event type
e not MOTI ON_END Interrupt generated by the motion controller
* not DRI VE_FAULT Interrupt generated by the motion controller
e not EMERGENCY_STOP Interrupt generated by the motion controller
e not OVER_TEMPERATURE Status bit set by the servo amplifier
* not OVER_CURRENT Status bit set by the servo amplifier
* not PCSI TI ONI NG_ERROR Status bit set by the motion controller
e MtONLIMT Status bit set by the motion controller
e not NORMAL_STOP Software event
e ot | NTERLOCK ACTI VE Event set by 170 Signal
e ot NEW MOTI ON Software event
 not BOARD | NI T_READY Status bit set by the motion controller
= source indicates the source by which the event is indicated (enumeration type
nmot EVENT_TYPE):
e nmot NO EVENT the event is not handled

= not EVENT_SI GNAL the event is indicated by a signal (see [1] and 2.4.11)
< ot EVENT _| NTERRUPT the event is flagged by an interrupt (see 2.4.10)
e not EVENT_SOFTWARE  the event is detected by software (status polling)
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« boardType indicates in case of not EVENT | NTERRUPT, by which board the interrupt
is generated (enumeration type not BOARD TYPE)

< eventName indicates in case of not EVENT | NTERRUPT, the name of the signal as
configured by the LCC common software facility

Exanpl e:

The event MOTI ON_END shall be reported by an interrupt generated by the motion
controller board:

e type = not MOTI ON_END
e source = not EVENT_| NTERRUPT

e boardType = not CONTROLLER
e event Nane = “noti onEnd”
| nst ance
ATTRI BUTE Tabl e SERVER: CONF. event s ( not MAX_EVENT)
BEG N
Val ue (
( mot MOTI ON_END, mot EVENT _| NTERRUPT, not CONTROLLER, ” ot i onEnd”) ,

(ot DRI VE_FAULT,  not EVENT_| NTERRUPT, not CONTROLLER, " dri veFaul t "),
(mot EMERGENCY_STOP, ot EVENT | NTERRUPT, not CONTROLLER, ” ener gencySt op”) )
(ot | NTERLOCK_ACTI VE, not EVENT_SOFTWARE, not CPU_BOARD, "))

END
* signals This attribute contains information relative to the three 1/0 signals:
« brakeSi gnal acts on the brakes of the motor (clamp/unclamp)
« brakeSt at usSi gnal reports the status of the brake
= interl ockSi gnal reports the state of the interlock line.
= signal indicates the type of the signal (not SI GNAL_TYPE)
< ot NO_SI GNAL no signal is connected
< not SI GNAL_BRAKE_ACTI ON signal to clamp/unclamp the brake
e not SI GNAL_BRAKE _STATUS brake status signal
= not SI GNAL_| NTERLOCK interlock line signal
= device name of the device which shall process the signals. The standard device is

the digital 1/0 board, but some special applications may use a different
board such as the CAMAC Motion Controller which can also handle 170
signals.

The board must be declared as available (see attribute boards).
Exanpl e: [/ acr o0 for the AcrovnG digital 1/0 board device (1 device , 64 1/0 lines / board).

The two following fields apply only for the standard digital 1/0 board.

= startBit indicates which 170 line of the device shall be linked to the signal
The signals are mapped on one line only
e level indicates the logic level of the signal
e not SI GNAL_CFF the signal is disconnected

e not SI GNAL_ACTI VE_ LOW  the signal is active low



Motor Control Module - API / ACI User Manual - 1.7 VLT-MAN-ESO-17210-0600

= not SI GNAL_ACTI VE_HI GH  the signal is active high

| nst ance

ATTRI BUTE Tabl e SERVER: CONF. si gnal s ( not MAX_SI GNAL)
BEG N
Val ue (
(ot SI GNAL_BRAKE_ACTI ON, "/ acr 00", 0, not SI GNAL_ACTI VE_H GH),
(ot SI GNAL_BRAKE_STATUS, "/ acr 00", 1, not SI GNAL_ACTI VE_H GH),
(ot SI GNAL_| NTERLOCK, “/acro0”, 2, not SI GNAL_ACTI VE_HI GH) )
END

axis indicates the type of the axis (enumeration type not AXI S_TYPE):
e not AXI S LI NEAR the axis is linear
= not AXI S_Cl RCULAR the axis is circular (no SW nor HW limits)
e not AXI S_Cl RCULAR_OPT ditto but optimized

| nst ance

ATTRI BUTE SERVER: CONF. axi s not AXI S_Cl RCULAR_OPT

encoder Encoder Configuration
- type Encoder type (enumeration type not ENC_TYPE)
= ot ENC_NONE no encoder is used (STP only, internal step counting)
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= ot ENC_I NC the encoder is incremental (INC/STP internal, or external)
= not ENC_ABS the encoder is absolute (SSI internal, or external encoder)
< nmot ENC_ABS REL the encoder is absolute, but the information is processed as

relative (SSI internal, or external encoder)

= board Interface board (see enumeration type not BOARD_TYPE).
= not CONTROLLER the encoder is connected to the motion controller board
e not EXT_BOARD the encoder is connected to an external interface board
< not CPU_BOARD the encoder is connected to the CPU

= coding Coding type (enumeration type nmot ENC_CCODI NG is not yet used

= address VME Address where to read the position information, for encoder connected

to an external interface board only (must be ZEROfor not CPU_BOARD).
= resolution Encoder resolution (bits) for Absolute encoder only
= count Encoder counts / Encoder revolution
= circularRange Encoder counts / Device turn
= stepCount Encoder counts / Motor turn (STP only)
e bitShift Bit shift (Absolute encoder only)

| nst ance (incremental encoder, stepper motor with 25000 steps/turn, linear axis)

ATTRI BUTE Tabl e SERVER: CONF. encoder (1)
BEG N

Val ue ((not ENC_I NC, not CONTROLLER, not CODE_BI NARY, 0, 15, 32767, 0, 25000, 0) )
END
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| nst ance (absolute encoder, 16 bits, 2 bits right shift, linear axis)
ATTRI BUTE Tabl e SERVER: CONF. encoder (1)
BEG N

Val ue ( (ot ENC_ABS, not CONTROLLER, not CODE_BI NARY, 0, 16, 65536, 0, 0, 2))
END

| nst ance (stepper 2000 steps/turn, no encoder, circular axis 72000 steps/turn)
ATTRI BUTE Tabl e SERVER CONF. encoder (1)
BEG N

Val ue ((not ENC_NONE, 0, 0, 0, 0, 0, 72000, 2000, 0) )
END
| nst ance (incremental encoder supported by the CPU, 16 bits, linear axis)
ATTRI BUTE Tabl e SERVER: CONF. encoder (1)
BEG N

Val ue ((not ENC_| NC, not CPU_BQOARD, mot CODE_BI NARY, 0, 16, 65535, 0, 0, 0) )
END
| nst ance (absolute encoder, external encoder interface,24 bits, address 0x AAAE04)
ATTRI BUTE Tabl e SERVER: CONF. encoder (1)
BEG N

Val ue ( (ot ENC_ABS, not EXT_BOARD, not CODE_BI NARY, OXAAAEQ4, 24, 16777215, 0, 0) )
END

specialPositions contains information for the configuration of the special positions (resp.
lower and upper SW limits, lower and upper HW limits, Reference Switch,
Home Position and Index-Pulse). If the position is not reached during the
HW initialization procedure, the positions flagged TRUE are activated as if
they had been reached; the associated position is then the one stored below.
The position type shall reference an absolute or a relative position (relative to
the current position or to one of the valid hardware positions). For the
hardware positions, the position type shall not reference a SW limit; only
valid hardware positions shall be referenced (the setting follows the order of
the array).

setLimit  Position set flag (ccs TRUE or ccsFALSE), if TRUE, the position will be set as
declared here.

posType Position type (see not POS_TYPE enumeration)
posUser  Position in user unit

e unit Position unit

| nst ance

ATTRI BUTE Tabl e SERVER: CONF. speci al Posi ti ons (not MAX_SPECI AL_POCsI TI ON)
BEG N

Val ue (

(ot SET, not LOAER_LIM T, 1. 0, "deg”), set lower SWIlinit to 1 deg above the
|l ower HWIlimt

(ot NONE, 0,0.0,”""), do not set the upper SWIlimt

(ot NONE, 0,0.0,""), do not set the lower HWIlimt

( ot SET, not ABSOLUTE, 300, "deg”), set the upper HWIlinit to 300 deg

(ot NONE, 0,0.0,""), do not set the Reference Switch
position

(ot SET, not REFERENCE_SW TCH, - 10. 0, "Enc”), set the Hone position 10 Enc bel ow REF
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(ot SET, not RELATI VE, 100. 0, "Enc”)) set the Index Pulse position 100 Enc
above the actual position
END
= offsets contains the default offsets from observation positions to maintenance and

user defined positions, these offsets are used is the offsets are marked not
available in the named positions table; one record has to be defined
containing the following parameters:

= maintOffsetindicates the default offset to maintenance positions

= userOffset indicates the default offset to user defined positions

e unit indicates the unit of the offset values defined above
The following 2 fields are reserved for internal use only

Exanpl e
The default offsets from observation to the maintenance/user defined positions should
be resp. 90deg/180deg.

e maint = 90
e user = 180

e unit = "deg”
| nst ance
ATTRI BUTE Tabl e SERVER: CONF. of fsets (1)
BEG N
Val ue ((90.0, 180.0, "deg”, 0, 0))
END

= namedPositions contains the definition of the named positions, the table is preset with one
empty row; for each named position one record has to be specified. The total
number of named positions must be set in the instance.

= name indicates the position name (up to 31 characters)

= posType indicates the position type of the named position
(enumeration type not POS_TYPE)

= obsPos defines the position value for the observation section

« lowRange defines the lower range of the named position relative to obsPos
lower limit of the named position = obsPos - lowRange

< upRange defines the upper range of the named position relative to obsPos
upper limit of the named position = obsPos + upRange

= maintOffsetAvail indicates whether the default offset for the maintenance position
should be used or not; possible values are
= maintOffset contains the offset for the maintenance position, if default one

should not be used

= userOffsetAvail indicates whether the default offset for the user defined position
should be used or not

e userOffset contains the offset for the user defined position, if default one
should not be used
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« posUnit  Position unit for all fields defined above
The following 10 fields are reserved for internal use only

Note: It is recommended to use the filler macro not DB_CONF_NPOS_FI LLER defined in
not COVMON. cl ass when instanciating the named positions.

Exanpl e
The position “RED” should be defined; the exact position, lower and upper range should
be 100deg/800deg/110deg. For the maintenance position, the default offset should be
used, for the user defined position the offset +30deg should be used.
e name = “red”
e posType = not ABSCLUTE
e obsPos = 100.0
e | owRange = 20.0
e upRange = 10.0
e maintFlag = FALSE
e maintOifset = 0
e userFlag = TRUE
» userOfset = 30.0
e posUnit = “deg”
| nst ance

ATTRI BUTE Tabl e SERVER: CONF. nanedPosi ti ons (2)
BEG N

Val ue (
(“red”, not ABSOLUTE, 100.0,20.0, 10.0,0, 0.0,
0. 0,

30. 0, ”deg” , mot DB_CONE_NPCS FI LLER)
(“bl ue”, mot ABSCLUTE, 1500. 0, 50. 0, 150. 0, 1, 10 0.

1,
0, 0, ”Enc”, not DB_CONF_NPCS_FI LLER))

END
< namedSpeeds contains the definition of the named speeds, the table is preset with one

empty row; for each named speed one record has to be specified. The total
number of named speeds must be set in the instance.

= name indicates the speed name (up to 31 characters)
e speed indicates the speed value

e unit indicates the unit of the speed value

< pollint indicates the polling interval (ms) (see 2.4.7)

= endPollint indicates the end polling interval (ms)
= inPosTime indicates the in position time (ms)
The last field is reserved for internal use only.

Exanpl e

The speed “f ast ” should be defined; its value should be 10deg/sec. The polling interval
during the *“far” phase should be 100ms, during the “near” phase 30ms; the motor must
be 150ms in position until the status “in position” is set.

« nane = “fast”
« value = 10
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e unit = “deg/sec”

e polllnt = 100

e endPollInt = 30

e inPosTine = 150
| nst ance

ATTRI BUTE Tabl e SERVER: CONF. nanedSpeeds (2)
BEG N

Val ue (
(“fast”, 10.0, "deg/ sec”, 100, 30, 150,0.0),
(“fine”, 2.0,”Enc/ns”, 1000, 100, 2000, 0. 0))
END

= twoStepOffset contains the offset and speed definition for Two Step type motions.
= offset Offset
= unit Offset unit
= speedHow Speed definition (enumeration type not SPEC_TYPE)
= speedValueSpeed value
= speedUnit Speed unit
= speedNameSpeed name
= speedindexSpeed index
= pollint Polling interval (ms)
= endPollint End polling interval (ms)
< inPosTime In position time (mMs)

The following 2 fields are reserved for internal use only

I nst ance
ATTRI BUTE Tabl e SERVER: CONF. t woSt epOf f set (1)
BEG N
Val ue ((10.0,"deg”, not BY NAME 0.0,”","fine”,0,0,0,0,0,0.0))
END

= indexPulseSpeedcontains the definition of the speed to be used for the fine search (second
step) of the motion to the Index Pulse

= speedHow Speed definition (enumeration type not SPEC TYPE)
= speedValueSpeed value
= speedUnit Speed unit
= speedNameSpeed name
= speedindexSpeed index
= pollint Polling interval (ms)
= endPollint End polling interval (ms)
e inPosTime In position time (ms)
The last field is reserved for internal use only
| nst ance

ATTRI BUTE Tabl e SERVER: CONF. i ndexPul seSpeed (1)
BEG N



150 Motor Control Module - API / ACI User Manual - 1.7 VLT-MAN-ESO-17210-0600

Val ue( (not BY_I NDEX, 0.0,”",””,3,0,0,0,0,0.0))
END

« defaultSpeed is the index of the named speed to use by default (speedHow =
not BY _DEFAULT)

| nst ance
ATTRI BUTE SERVER: CONF. def aul t Speed 3

Important Note: the units for the positions (attributes speci al Positions, offsets,
namedPosi ti ons and t woSt epOf f set ) must be either Enc or the default position unit
(attribute <pat h>: SERVER UNI T. def aul t Uni t s( 1, posi ti on)). During installation,
SW and HW initialization, the system will attempt to resolve these attributes in board
position unit Enc; if some special positions or named positions can not be fully resolved by
completion of the HW initialization sequence, the motor will not go in the not | NI T_DONE
initialization state, thus no motion can be initiated.

46.2 Initialization Section

This section contains the information describing the HW initialization procedure.
The attribute actions contains one record for each action to be performed.

e actions table of actions (the table is preset with one action, being not ACTI ON_END).
The total number of actions must be set in the instance.

= actionType specifies the action type (enumeration type not ACTI ON_TYPE)

e not ACTI ON_END the last action of the HW initialization
procedure (optional)
< ot ACTI ON_MOVE initiate a motion

e not ACTI ON_SET_UP_SW LI M T set the upper SW limit
e not ACTI ON_SET_LOW SW LI M Tset the lower SW limit
e not ACTI ON_SET_ENC VALUE set the current position
< not ACTI ON_CLAMP_BRAKE clamp the brake
= not ACTI ON_DI SCONNECT disconnect the power lines
< ot ACTI ON_USERFUNCTI ON execute a user-defined function
< not ACTI ON_BOARD PROCEDURE start an on-board HW initialization procedure
< not ACTI ON_DELAY delay next init step
The following two fields are required for the action not ACTI ON_USERFUNCTI ON:
= userFctName User initialization function name (up to 31 characters) (see 2.4.12)
= userParList Address of user parameter list (see 2.4.12)

The following field is shared for the actions not ACTI ON_BQARD PROCEDURE and
not ACTI ON_DELAY:

= initCode Initialization procedure code / delay in milliseconds
The following field is required for the action not ACTI ON_MOVE:

< motionMode Motion mode (see enumeration type nmot MOTI ONMODE)
The following fields are required for the actions
not ACTI ON_MOVE,
mot ACTI ON_SET_UP_SWLIMT,
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mot ACTI ON_SET_LOW SWLIM T and
mot ACTI ON_SET_ENC_VALUE :

= posHow Position definition (see enumeration type not SPEC_TYPE)
e posValue Position in user unit

e posUnit Position unit

e posName Position name

= posSection  Position section

= posindex Position index

= posType Position type (see enumeration type not POS_TYPE)

The following fields are required for the action not ACTI ON_MOVE:
e speedHow  Speed definition (see enumeration type not SPEC TYPE)
e speedValue Speed in user unit
= speedUnit Speed unit
= speedName Speed name
= speedindex Speed index
= pollint Polling interval (ms)
« endPollint  End polling interval (ms)
e inPosTime In position time (ms)

Exanpl e
The HW initialization sequence should consist in the six following actions

1. move to the lower HW limit at the named speed *“coarse”
move to the reference switch at the indexed speed 1

initialize current position to 0 deg

set lower SW limit to +1000 Enc relative to the lower HW limit

o~ D

move to observation position “red” at the speed 2deg/sec
6. clamp the brake

Accordingly, the attribute actions contains seven records set up in the following way
(the fields not mentioned are not relevant for the action).

1. record #0
acti onType = not ACTI ON_MOVE
not i onMbde not SPEED MODE
posType = not LOER LIM T
posHow = not BY_VALUE
posValue = 0.0
posUnit = “deg”
speedHow = not BY NAME
speedNane = “coarse”

2. record #1
actionType = not ACTI ON_MOVE
not i onMbde not SPEED _MODE
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posType = npot REFERENCE_SW TCH
posHow = not BY_VALUE
posValue = 0.0
posUnit = "“deg"
speedHow = not BY_| NDEX
speedl ndex = 1
3. record #2
acti onType = not ACTI ON_SET_ENC_VALUE
posType = not ABSOLUTE
posHow = not BY VALUE
posValue = 0.0
posUnit = “deg”
4. record #3
acti onType = not ACTI ON_SET LOWVER SWLIMT
posType = not LOAER LIM T
posHow = not BY VALUE
posVal ue = +1000
posUnit = “Enc”
5. record #4
acti onType = not ACTI ON_MOVE
not i onMbde = not POSI TI ON_MODE
posType = not ABSOLUTE
posHow = not BY NAVME
posNanme = “red”
posSecti on = not OBSERVATI ON
speedHow = not BY_VALUE
speedValue = 2.0
speedUnit = “deg/sec”
pollInt = 2000
endPol I I nt = 200
i nPosTime = 1500
6. record #5
acti onType = not ACTI ON_CLAMP_BRAKE
7. record #6 (optional)
acti onType = not ACTI ON_END

| nst ance
ATTRI BUTE Tabl e SERVER INIT. acti ons (7)
BEG N
Val ue(
(mot ACTI ON_MOVE, ", 0, 0, not SPEED_MODE, not NONE, 0.0,”","", 0, O,
nmot LOAER_LI M T, not BY_NAME, 0.0, "", "coarse”, 0, 0, 0, 0),

(ot ACTI ON_MOVE, ””, 0, 0, mot SPEED_MODE, not NONE, 0.0, ", ", 0, 0,
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mot REFERENCE_SW TCH, ot BY_| NDEX, 0. 0,””, ", 1, 0, 0, 0),
(ot ACTI ON_SET_ENC VALUE, "", 0, 0, 0, not BY_VALUE, 0. 0, "deg”,"”, 0, 0,
mot ABSOLUTE, mot NONE, 0. 0,””,””, 0, 0, 0, 0),
(ot ACTI ON_SET_LOAER SWLIMT,””, 0, 0, 0, not BY_VALUE, 1000. 0, " Enc”,””, 0, 0,
mot LOWER LI M T, mot NONE, 0.0,””,7”, 0,0, 0, 0),
(ot ACTI ON_MOVE, ””, 0, 0, mot BY_NAVE, 0.0, ””, " r ed” , ot OBSERVATI ON, 0,
mot POSI TI ON_MODE, ot BY_VALUE, 2. 0, " deg/ sec”, ””, 0, 2000, 200, 1500),
(ot ACTI ON_CLAMP_BRAKE, ””, 0,0, 0,0,0.0,””,””,0,0,0,0,0.0,”",”",0,0,0, 0),
(ot ACTI ON_END, ””, 0, 0, 0, ot NONE, 0. 0,””,””,0,0,0,0,0.0,””,”7,0,0,0,0))

END

46.3 Unit Conversion Section

This section contains the definition of the unit conversion methods to be used.
The first attribute of this section contains the definition of the default user units:

= defaultUnits defining the default user units; this attribute contains only one record with
the following parameters

= position indicates the default user unit for position values

= speed indicates the default user unit for speed values
= current indicates the default user unit for motor current values
Exanpl e
The default user units for position, speed and motor current should be deg, deg/ sec
and mA
e position = “deg”
 speed = “deg/sec”
e current = “mA’
| nst ance
ATTRI BUTE Tabl e SERVER UNI T. defaul tUnits (1)
BEG N

Val ue((“deg”, "deg/sec”,”mA"))
END

Furthermore, for each user unit and at least for the default user units the following unit conversions
have to be specified

a. user unit position value to an encoder unit (Enc)

b. user unit speed value to an encoder unit (Enc/ ns)

c. user unit speed value to a velocity reference value (Ref for amplifier only)
d. user unit value of the motor current to amplifier (Di g) unit

Each unit conversion has to be specified by one record in the table attribute unitConversion,
whereby origin and destination units are defined in the name stored in the first field of the record.
The names have to be built up in the following way:

= aposition <user position unit>ToEnc (@)
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= aspeed <user speed unit>ToEnc/ ns (b)
<user speed unit>ToRef (c)
= amotor current <user current unit>ToDi g (d)
Exanpl e
According to the example above the following methods must be provided:
e degToEnc

e deg/ secToEnc/ ns
e deg/ secToRef
e mAToDi g

Note: All the conversion method shall apply on values and return values of type vl t DOUBLE.

Each record of the attribute unitConversion contains the following fields:

= unitConversion contains the definition of the conversion methods, the table is preset with
four empty rows. The total number of conversion methods must be set in the
instance.

= name indicates the unit conversion (for example “degToEnc”)
= method indicates the conversion method
< not EXTERNthe conversion is performed by a user provided function (see 2.4.12).
= not LI NEARfor a linear transformation
<destination value> = offset + slope * <origin value>
= not | NTERPCOLATI ONthe destination value is calculated by linear interpolation
The two following fields are required for the method not EXTERN.
= userFctName is the name of the user-defined conversion function

e userParList contains the address of the data structure to be passed to the user-defined
function (see 2.4.12).

The two following fields are required for the method not LI NEAR.
= offset is the coordinate at x = 0 in board unit
= slope is the slope of the line (y = slope * x + offset) in board unit/user unit

The following 101 fields are required for the method not | NTERPOLATI ON. They must
contain the interpolation table (entries ( x1, y1) to (x50, y50) ), which must define the
complete domain of validity of the physical measures (the values are not extrapolated),
but all the 50 points do not need to be defined.

= numPoints indicates the number of entries in the interpolation table; up to 50 entries
are allowed (macro not MAX_| NTERPOL_ PO NTS).

e xlyl first point

- x50,y50 50" point
The last field is reserved for internal use only (should be set to zero).

Important Note: The conversion apply only for Absolute values. For relative positions, dedicated
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treatment must be implemented.

Exanpl es
The conversion of a speed from “m s to an encoder specific value and vice versa should
be done by the user function “convert Speed”.

= Therefore one record has to be set up containing

nane = “m sToEnc/ ns”
net hod = not EXTERN
user Fct Name = “convert Speed’

The relation between a position value in “deg” and the encoder specific unit is linear:
position[Enc] = 10.0 [Enc] + 200 [Enc/deg] * position [deg]
= Therefore one record has to be set up containing
nane = “degToEnc”
nmet hod = not LI NEAR
of fset = 10.0
sl ope = 200.0

Note: the conversion will fail if the s| ope is smaller than 107°.

To get the motor current value in “mA” out of the digital one a linear interpolation has to
be performed. An interpolation table with 20 entries shall be made available

= Therefore one record has to be set up containing
nane = “mAToDi g”
nmet hod = not | NTERPCLATI ON
nunPoi nts = 20

x1 =1.0 yl = 0.05
x2 =2.0 y2 = 0.06
x20 = 20.0 y20 = 3.576
x21 = 0.0 x21 = 0.0
x50 = 0.0 y50 = 0.0

Note: The conversion will fail for x values smaller than 1.0 or greater than 20.0 or y
values smaller than 0.05 or greater than 3.576

Note: when instanciating the unit conversion methods, it is recommended to use the filler
macros provided in not COMMON. ¢l ass as follows:

= LI NEAR:
(“degToEnc”, not LI NEAR, ", 0, 10. 0, 200. 0, not DB_UNI T_LI NEAR_FI LLER)
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= | NTERPOLATI ON:

nunPoi nt s—l m% Mt

(“mAToDi g”, not | NTERPOLATI ON,””, 0, 0.0, 0.0, 20,1.0,0.05,2.0,0.06, ..., 20.0, 3. 576,
0.0,0.0,..., 0.0,0.0, rot DB_UNI T_I NTERP_FI LLER)
= EXTERN:

(“m sToEnc/ ms”, not EXTERN, " convert Speed”, 0, 0. 0, 0. 0, not DB_UNI T_EXTERN_FI LLER)

46.4 Internal Section

This section is reserved for internal use.

47 SDL section

The implementation of this part depends upon the hardware configuration. Its structure is identical for all
types of SDL devices. The following rules shall apply:

1. The name of the SDL device point must be the name of the associated SDL software module in
uppercase.

2. The SDL device point must be an instanciation of a sub-class of the generic class sdl BASE, as described
in sdl COMMON. cl ass. Specialized sub-classes are available in the class definition files
nconCOVMON. cl ass for a motion controller, and anpl COVMON. ¢l ass for an amplifier.

3. The RUN part must contain first the copy of the configuration parameters in the same order as in the CFG
part and then the specific run-time parameters.

47.1 CFG section

This section contains the configuration parameters to be used for the SDL board. These values will be loaded
onto the board during the SW initialization stage.

e device defines the SDL device driver to use for communications with the board.
= driver name of the driver module
e number channel number

= configValues vector containing the values of all the parameters to be set during SW initialization; these
attribute is Read-Only:.

47.2 RUN section

This section contains the run-time parameters to used by the SDL board. These values are updated every time
they are read from/written to the board..

= currentValuesvector containing the current values of all the parameters of the board. The first part of the
vector contains the values of the configuration parameters as set. The second part
contains pure run-time parameters.

= status vector containing the board status word(s).
For Motion Controllers only,
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= interrupts table containing the information for all interrupts configured on the board.

4.8 SDL Sections of supported boards

The following sub-sections describe the implementation of the SDL points for the two boards supported by
ESO for motion control.

4.8.1 Servo Amplifier VME4SA-X1

This section describes the board parameters for the ESO standard DC motor servo amplifier VME4SA-X1.
For the Stepper motors, the ESO standard amplifier VME4ST is not controlled by MCM (Stand-Alone).

48.1.1 CFG section

= device defines the SDL device driver to use for communications with the board.
e driver presettoanpl
< number channel number

= configValues vector containing one value.

Mnemonic  Description Range Preset Unit
Min Max
DO DAC Offset -128 127 0 -

48.1.2 RUN section

= currentValuesvector containing 3 values.

Mnemonic  Description Range Preset Unit
Min Max
CFG Parameters
(see CFG configValues)
RUN Parameters

VR Velocity Reference -255 255 0 A
MC Motor Current (read only)
= status vector containing 2 status words (Read only).
AS AXxis Status
BS Board Status

4.8.2 Motion Controller MAC4

This section describes the board parameters for all hardware types (INC, SSI and STP).

48.2.1 CFG section

= device defines the SDL device driver to use for communications with the board.
e driver presettonton
< number channel number preset to zero (0)

1. DO& VR must verify: -128 <= VR+DO< 128
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= configValues vector containing 47 values.

Mnemonic

Description

Motion Configuration (Acceleration/Deceleration)

SA, SD
PA, PD
CA CD
A 1D
HA, HD
FA FD

Speed/Brake
Positioning

Search Index Coarse (not for SSI nor external absolute encoder)

Search Index (not for SSI nor external absolute encoder)
Home mode (not for SSI nor external absolute encoder)
Find Edge

Test Configuration

DA

DAC Offset

Axis Configuration

AX
CR
LL
UL

Axis Type

Circular Range CIR
Lower SW Limit LIN
Upper SW Limit LIN

Encoder Configuration

ET
EB
EC
EO
ES
SC

Encoder Type

Valid Bits (SSI only)

Encoder Count

Axis Offset (set internally, see | P)
Step Count (STP only)

Bit Shift (SSI only)

Control Loop Configuration (INC & SSI only)

GA
ZE
I G
IS
PO
LT

Proportional gain
Zero factor
Integral Gain

IG Shift Count
Pole Factor

Limit Torque

Signal Logic Configuration

ULL
LLL
RSL
DFL

Upper limit level
Lower limit level
Reference switch
Drive fault level

STP specific parameters (STP only)

MSR
SSF
BST
CRD
SWI

Motor steps 7/ revolution
Start/Stop frequency
Boost time

Creep distance

Servo Wait Time

Auxiliary parameters

PCL
VD
MF
ED
TR
TT
SF
LV
| EV

Polarity

Watchdog time

Maximum positioning error

Emergency deceleration

Target radius

Target Settle Time (INC & SSI only)

Scaling factor

Low Velocity

Interrupt Vector for Encoder Value Interrupt

VLT-MAN-ESO-17210-0600
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4.8.2.2 RUN section

= currentValuesvector containing 72 values.

Mnemonic  Description
CFG Parameters
(see CFG configValues)
RUN parameters
Interrupt vectors
| ME Interrupt Motion End
| DF Interrupt Drive Fault
| ES Interrupt Emergency Stop
Motion
S\ Speed/Brake Velocity
AP, RP Position Abs/Rel
PV Positioning Velocity

cv Search Index Coarse Velocity
IV Search Index Velocity
HV Home mode Velocity

FV Find Edge Velocity

VT Velocity tracking

AT, RT Position tracking
Encoder Setting

EA External Address (see [7], MAC4 User Manual)
Auxiliary Parameters
DL Define Limit
Actual State (Read-Only but | P)
| P Init Position (Axis calibration)
cP Current Position
AV Actual Velocity
EP Error Position
ECP Encoder Counter (Not updated automatically)
ECR Encoder Counter Raw (Not updated automatically)
DAC DAC Value (Not updated automatically)
CPI Current Pos Inc (Not updated automatically)
VER  Board Version!
= status vector containing 3 status words (Read-Only)
USR User Status (channel) (see [4] for detailed explanation)
SYS System Status (see [4] for detailed explanation)
com Common Status (see [4] for detailed explanation)
e interrupts table containing 4 rows. (see [4] for detailed explanations)

4.8.2.3 Parameter Range and Preset Value

159

For each board type (INC, SSI and STP), the following tables gives for each CFG and RUN

parameter its range and preset value, used in the generic class definitions.

The units are defined as follows:

1. Bits 0-15: Firmware version Version.Rel ease,
Bits 16-23 : Hardware version,
Bits 24-31 : Board type: O INC, 1 SSI, 2 STP, 3 UNI
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AU : Acceleration/Deceleration Unit Enc/SP/SP (INC/SSI) or Hz/SP (STP)
PU : Position Unit Enc, ie Encoder Increments (INC/SSI) or Steps (STP).
VU : Velocity Unit Enc/SP (INC/SSI) or Hz (STP)

where SP is the Sampling Period (10ms for INC/SSI, 32ms for STP).

Detailed information is provided in the MAC4 User Manual (see [7], in German).

CFG _ INC _ SSi _ STP Unit
Parameter Min Max Preset || Min Max Preset || Min Max  Preset
SA, SD 1 2E6 50 1 2E6 50 1 8000 1000 AU
PA, PD, FA, FD 1 2E6 50 1 2E6 50 1 8000 500]] AU
C/1/HAD 1 2E6 50| NA N A N A 1 8000 500(] AU
DA -2047 2047 o[ -2047 2047 0[[ -50000| 50000 0 Hz -
AX 0 3 1 0 3 1 0 3 1 -
CR 1 1E9 2000 1 EC| 2r24 1 10E6 2000]] PU
LL - 1E9 1E9 - 1E9 0 EC 1 of[ -10E6 10E6| -10E6|] PU
uL LL 1E9 1E9 LL EC- 1] 2r24-1 LL 10E6 10E6|] PU
ET2 0 4 1 0 4 2 0 4 1 -
EBP 8 32 15 8 32 24 8 32 15 -
EC 1 2E9| 32768 1 2E9 2124 1 2E9| 32768] PU
EO - 1E9 1E9 0 - 1E9 1E9 of[ -10E6 10E6 of[ Pu
ES N A N A N A N A N A N A 1 1E6 1000{| PU
sc N A N A N A 0 24 off VA N A N A -
GA 0 255 7 0 255 7 NA N A N A -
ZE 0 255 232 0 255 232 NA N A N A -
e 0 255 0 0 255 off vA N A N A -
IS 0 8 8 0 8 gl NA N A N A -
PO 0 255 0 0 255 off| VA N A N A -
LT 1 2047 2047 1 2047 2047]] NA N A N A -
UL UL R, A 0 2 1 0 2 1 0 2 1 -
VBR N A N A N A N A N A N A 1 10E6| 25000|| Step
SSF N A N A N A N A N A N A 1 2000 100 Hz
BST N A N A N A N A N A N A 1| 10000 100{| n®
CRD N A N A N A N A N A N A 0| 30000 100[| PU
SWI N A N A N A N A N A N A 0] 3.6E6 off ns
poLd 0 1 0 0 1 0 0 1 0 -
75) 0] 3.6E6 0 o] 3.6E6 0 0] 3.6E6 off ns
MF 1| 32000 8000 1| 32000 8000 1| 32000 8000(| PU
ED 1 2E6 50 1 2E6 50 1 8000 5000]] AU
TR o| 32000 0 0| 32000 0 0| 32000 off PuU
TT 0] 3.6E6 0 0] 3.6E6 off VA N A N A ns
SFe 0 16 0 0 16 0 0 12 0 -
LV 1 2E6 4 1 2E6 4 1| 30000 30 wu
| EV 0x00 0x00 OXFF|[  0x00 0x00 OxFF|[  0x00 0x00 OXFF
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a. Oisinternal count (STP only), 1 isinterna incremental encoder (INC and STP), 2 isinternal absolute encoder
(SSl only), 3isexterna relative encoder and 4 is external absolute encoder.

b. For INC and STP, preset to 15 for internal encoder. To be set for external encoder (see [7]).
c. 0isOff, 1isactive Low, 2isactive High
d. Output polarity (OisNormal, 1is Reverse)
e. Thedividing factor 25Fis applied to all Acceleration, Deceleration and Vel ocity parameters.
RUN . INC . SSI . STP Unit
Parameter Min Max Preset || Min Max Preset || Min Max  Preset
SV - 250E6 250E6 1000|| - 250E6 250E6 1000(| - 50000 50000 4000 VU
AP, RP -1E9 1E9 0 -1E9 1E9 0 - 10E6 10E6 0 PU
PV 1 250E6 1000 1 250E6 1000 1 50000 4000 VU
CV, IV, HvV - 250E6 250E6 1000 N A N A N A -50000 50000 2000 VU
FV - 250E6 250E6 1000|| - 250E6 250E6 1000(| - 50000 50000 2000 VU
VT - 250E6 250E6 100|| - 250E6 250E6 100|| - 50000 50000 2000 VU
AT, RT -1E9 1E9 0 -1E9 1E9 0 - 10E6 10E6 0 PU
EAZ $3000 | $BEFFFE 3000 | $BEFFFE $3000 | $BEFFFE Hex
DL 0 2 0 0 2 0 0 2 0 -
I P -1E9 1E9 No -1E9 1E9 No - 10E6 10E6 No PU

a. Thisparameter can be set to access the encoder information delivered by an external encoder interface board on
the motion controller board (ET set to 3 or 4). Its value depends on the device channel ($330A, $370A, $3B0A
and $3F0A for DPRAM access for the channels 1 to 4 respectively), or any valid VME-bus address, see[7]. For
internal encoder, the address is preset at reset to $F00001, $F00011, $F00021, $F00031 for the channels 1 to
4 respectively, see[7] .

b. 0isReference Switch, 1 isLower HW Switch, 2 is Upper HW Switch)

Independently on the board type, all parameters may be preset in the database. The parameters
which shall not be loaded to the board are ignored.

Note : Some parameters are duplicata of parameters defined in the SERVER: CONF section: they
allow the mac4 module to be operated without the not module (maintenance, test or
special application). Concerned are the parameters AX, ET, EA, EB, ES, SCand CR.
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5 INSTALLATION GUIDE

5.1 Installation Requirements

51.1 Hardware Requirements

In addition to the default LCU hardware (see [6]), the following boards are required for MCM:
= Motion controller board (optional):

MACCON MACA4-INC, Version 4.1A or higher (recommended is 4.2A)
MACCON MAC4-SSI, Version 4.1A or higher (recommended is 4.2A)
MACCON MACA4-STP, Version 2.0A or higher

Digital 170 board (optional):
ACROMAG, Series 948x

Time Interface Module TIM (optional)

Amplifier board:
ESO VME4SA-X1 4-Channel DC Servo Amplifier, any version
ESO VMEA4ST 4-Channel STP, any version

or any other board not controlled by MCM, but compatible with the motion controller
(in this case, the motion controller is mandatory).

5.1.2 Software Requirements

= VLT Common Software, Release OCT98 (from DEC95, but for the device driver mcon).

5.2 Building the Software

The MCM modaules are part of the VLT Common Software, thus their generation is part of the stan-
dard installation procedure, as described in [6].

5.3 LCU Environment Configuration

The configuration of the already existing LCU environment (directory $VLTDATA/
ENVI RONMENTS/ $LOCALENV) is performed using the tool vccConfi glLcu tool exclusively (see

[8])-

In order to get the MCM modules loaded (see vccConf i gLcu panel below):
1. Click the mouse in the field User Mbd.

2. Type in the following name, entering the input by clicking on Add Bel ow.
ncm
3. Check if the not Ser ver process is in the list of PROCESSES .
4. Save the configuration (button Wit e Fil es, do overwrite the already existing files)
5. Configure LCU.
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Enviranment Host IP Address TCP Port CPU Host Type
Target LCU:|quics1 ﬂ |te38 [134.171.12,173 2160 MCE28040 6Bk V‘q(:i
Boot WS: [wuves :Jlte49 [134.171, 12,184 [2315 | hppa | hpa7o0
Boothome: |~ diskd-v1t/data’ENVIRONMMENT S/ luvicsl
WAROOT! |/diskbs/vwS, 3/target BSPmu1le7 - Single - Master - Slave
ROOT CONFIGURATION | Load lcuboot from INTROOT
YL TROOT: Ite4g ﬂ |’diskds vl /NOVET IP:|134,171.12.184
INTROOT: | =+ IP: 134, 171,12, 184
NMETWORK CONFIGURATION
Boot User: |y= MES Llser: |wwx 138 Subnet Mask: [FFEFFFON
Fassword: MES Groupijelt 200 Gatewsay |P:
fdain Host: |te38 hain Host IP: [134,171.12.173 Backplane IP
Znd Host; Znd Host [F:
3rd Host; 3rd Host IP:
MODULES COMNFIGURATION DEVICES COMFIGURATION PROCESSES
System Mod: User kod: Devices: Processes:
Icudry A mem A 7 fampl A lcocServer A
||:u||:|g IITICITI 7 Moo I/ECT‘D IﬂSgSE‘IVEI
lgs | 7 ftim Count: eleSiBieTaic
a?mpl Add below _Dle motSercwver
mcan Eemove | [y
([o]'s2 -1 12
ol 4| Remove |
sSCan HE'p |

Reset | i

IthSer‘u er

Feset |

v < I userScript T Add |F%emmre| Feset |
Target Files:
J Reset |
ted3:/diskd/vIt/data’EMYIROMBEMTSIUvics 1 /oot Script A
ted 3 /diskd/vIt idata/EMVIROMBEMTSAUvics 1 /userscript Femowve |
ted3:/diskd v tidatarEMNYIRONMEMTS AUvics 1 /devicesFile Edi
tedS/diskd/ vt dat a/ERNVIROMBEMT S Uvics 1/PROCESSES F It.. |
i
Create Enw Fead Files Wirite Files Configure LCLI | Feboot LCL |

53.1 Local Database

Before the LCU shall be rebooted, the appropriate database must be generated. Therefore, the file
$VLTDATA/ ENVI RONVENTS/ $LOCALENV/ dbl / DATABASE. db must be edited.

A branch config file (BCF) may be included, the file must have been installed under $XXXRCOOT/
dbl or $XXXROOT/ vw/ dbl (where XXXROOT is VLTROOT or | NTROOT):

Example:
#defi ne
#def i ne
#def i ne
#def i ne

mot NUVBER_NANMED_POSI TI ONS 10
mot NUVBER_NANMED_SPEEDS 5
mot NUVBER_| NI THW STEPS 3
mot NUVBER_CONV._METHODS 4
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#def i ne not MOTORROOT :Instrl: Motors: Motorl
#defi ne not MOTORTYPE not DVAM
#defi ne not MOTORNAME ML

#i ncl ude “notor.db”

The DB branch : I nstr1: Mot or s: Mot or 1 will be created that contains the default values as for
the class DVAM . Using the Engineering Tool not ei , one can modify/customize the configuration
of the motor. When the motor has been fully configured and tested, the configuration file ML. db-
cf g shall be generated and stored in the . / conf i g path of the application module. This file shall
then be installed in the $I NS_ROOT/ conf i g path and shall be read from not Ser ver at installa-
tion time by not | ni t Do( 1) before invoking notInstal | (1).

| nportant Note: When instanciating a motor, one should pay attention to the number of en-
tries for the NamedPositions, NamedSpeeds, InitializationProcedure and UnitConversionMethods.
At run-time, it is not possible to add any new entry but solely modify the existing ones. By default,
when also no number of entries is specified, the numbers of entries are defaulted to
not MAX_NAMED PGCSI TlI ON=15, nmot MAX_NAMED SPEED=15, not MAX_| NI T_ACTI ON=12 and
nmot M N_CONV_METHOD=4 (see not Def i nes. h).

The MCM branch(es) may also be fully described as shown below; however, this method is not any
more recommended since one would have to regenerate the database each time an attribute is mod-
ified.

Example:

Create a motor Motor1l as an instance of the class not DVAM , but circular axis and unit
conversions; its absolute path shall be : I nst r 1: Mot or s: Mot or 1 (Do not forget to assign a valid
alias, here M1). This description may be put as content of the BCF not or . db as for the previous
example.

#i ncl ude “not MOTORS. cl ass”

PO NT BASE_CLASS :Instrl:Mtors
BEG N

ATTRI BUTE not DVAM Mot or 1l
BEG N
ALl AS “ML”
11
Il Axis Type
I
ATTRI BUTE i nt 32 SERVER: CONF. axi s npot AXI S_Cl RCULAR
11
/1 Unit Conversion Methods
11
ATTRI BUTE Tabl e SERVER: UNI T. uni t Conver sion (4)
BEG N
Val ue (
(“degToEnc”, not LI NEAR, " ", 0, 0. 0, 200. O, not DB_UNI T_LI NEAR_FI LLER),
(“deg/ secToEnc/ ns”, not LI NEAR, " ", 0, 0.0, 0. 2, nrot DB_UNI T_LI NEAR_FI LLER),
(“deg/ secToRef”, not LI NEAR, ", 0, 0.0, 0. 2, not DB_UNI T_LI NEAR FI LLER),
(“mAToDi g”, not LI NEAR, ””, 0, 0. 0, 50. 8, not DB_UNI T_LI NEAR_FI LLER))
END
END

All the attributes may be overloaded, sub-classes may be created, etc....
The attributes of type TABLE (SERVER CONF. nanedPosi t i ons, SERVER CONF. nanedSpeeds,
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SERVER: | NI T. act i ons and SERVER: UNI T. uni t Conver si on) are defaulted with 1 record.
Examples are available under the module directory not / | cu/ dbl .

The following command, using the db target , generates the LCU database:
% make db

When the database has been successfully generated, the last step of the LCU configuration may be
performed from the panel vccConf i gLcu:

7. Reboot LCU

Set the connection time to about 180 seconds, and check that the procedure completes successfully.
8. Close the connection and quit the panel.

5.3.2 Verification

Functions performed during the installation phase always log 2 (for SUCCESS) or 1 (for FAI LURE)
on the console.

The tools, described in section 3.3, can be used to test that the motor library has been installed cor-
rectly. From the VxWorks Shell, issue the following commands, which display the module version
on the console:

| t e32->ntnVer si on

ncm - Motor Control Modul e Revision: 2.7 - OCT98
notci - Motor Control Mdule Cl Version 2.1 - JUL98
not - Motor Control Modul e API Version 2.7 - SEP98
sdl - SDL Commpn Mbdul e Version 1.11 - MAR98
nmac4 - Mdtion Controller SDL Version 3.2 - JUL98
vhedsa - Servo Anplifier SDL Version 2.2 - MAR98

value = 1 = 0x1
|te32->

The version of each module may also be retrieved:

| t e32- >npt Ver si on
not - Motor Control Modul e API Version V.W - MUWY

value = 2 = 0x2 = + 0Ox1
| t e32->npt ci Ver si on

notci - Motor Control Mdule Cl Version V.W - NMWY

value = 2 = 0x2 = + 0x1
| t e32- >sdl Ver si on

sdl - SDL Conmon Mbdul e Version V. W - MvwY!

value = 2 = 0x2 = + 0x1
| t e32->nmac4Ver si on

1. Version identifier: V. VW isthe version number eg. 1. 12, and MMWYY the date (month/year) e.g NOV97
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mac4 - Motion Controller SDL Version V.W - NMWY

value = 2 = 0x2 = + 0x1
| t e32- >vne4dsaVer si on

vhedsa - Servo Anplifier SDL Version V.W - MWYY
value = 2 = 0x2 = + 0Ox1
I te32->

In order to verify the installation of the ACI, invoke the CCS Engineering Interface ccseiMsg, select
the correct environment and the process not Ser ver and enter the command VERSI ON. The reply
should contain the two following lines:

VERSI ON npt - Mbtor Control WNbdul e API Version V.W - MUWY
VERSION notci - Mdtor Control Mdule Cl Version V. W - MUWY

The version may also be retrieved directly from the Unix shell (from known RTAP environment);

pduhoux@ e49: ~/ MCM 58- >nsgSend -n | ted not Server “VERSION' “*

MESSAGEBUFFER:
nmot - Mbtor Control WNbdul e API Version V.W - MUWY
MESSAGEBUFFER:
nmotci - Mbtor Control Mdule Cl Version V.W - MWY

pduhoux@ e49:; ~/ MCM 59- >
After installation of motors, one can check the motors which have been installed:

| uvi cs1->not Print Motors

Installed Mdtors

| Mot or Ali as | Database absol ute path

| DVAM | : MOTEI: DVAM

| DPCSM | :Appl_data:uves:ins:preSlit:depolarizer:slide: MOTOR

| DPORM | :Appl_data:uves:ins:preSlit:depolarizer:rotate: MOTOR
| SvsMs | : MOTEIl: SVSMS

| DXXMVA | : MOTEI : DXXVA

| DXXM | : MOTEI : DXXM

| DVAMVA | : MOTEl : DVAVA

| DVAOX | : MOTEI : DVAOX
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6 ERROR MESSAGES AND RECOVERY

The error messages files not _ ERRORS and not ci _ ERRORS are located in the $VLTROOT/ ERRORS
directory, and in the respective . / ERRORS directory of the mot and motci modules.

The literals associated to the error codes are located in the files not Err or s. h and not ci Er -
rors. hinthe $VLTROOT/ i ncl ude directory, and in the respective . / i ncl ude directory of the
mot and motci modules.

For detailed information about the LCC standard error mechanism see [1].
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APPENDIX A

This appendix contains drawings of all required motor control configurations as far as known yet.
Important Note: All the following configurations but #21 to #23 show the Servo-Amplifier as a

VME-bus board (namely the ESO VMEA4SA standard amplifier). As a matter of fact, the amplifier
can be replaced by any kind of Maccon MAC4-compatible purely passive amplifier.

Configl:

Config2:

Config3:
Config4:

Configbs:

Confige6:
Config7:

Configs:

Config9:

Config10:

Configl1:

Configl2:
Configl3:

Configl4:

Configl5:
Config16:

Configl7:

Configl8:

Configl19:

amplifier, controller, two sets of limit switches, reference switch, incremental encoder
with zero pulse

amplifier, controller, two sets of limit switches, reference switch, incremental encoder
without zero pulse

amplifier, controller, two sets of limit switches, reference switch, absolute encoder

amplifier, controller, two sets of limit switches, no reference switch, incremental
encoder with zero pulse

amplifier, controller, two sets of limit switches, no reference switch, incremental
encoder without zero pulse

amplifier, controller, two sets of limit switches, no reference switch, absolute encoder

amplifier, controller, one set of limit switches, no reference switch, incremental encoder
with zero pulse

amplifier, controller, one set of limit switches, no reference switch, incremental encoder
without zero pulse

amplifier, controller, one set of limit switches, no reference switch, absolute encoder

amplifier, controller, one set of limit switches, reference switch, incremental encoder
with zero pulse

amplifier, controller, one set of limit switches, reference switch, incremental encoder
without zero pulse

amplifier, controller, one set of limit switches, reference switch, absolute encoder

amplifier, controller, no limit switches, no reference switch, incremental encoder with
zero pulse

amplifier, controller, no limit switches, reference switch, incremental encoder without
zero pulse

amplifier, controller, no limit switches, reference switch, absolute encoder

amplifier, controller, data conversion module, two sets of limit switches, reference
switch, arbitrary encoder

amplifier, controller, data conversion module, two sets of limit switches, no reference
switch, arbitrary encoder

amplifier, controller, data conversion module, one set of limit switches, reference
switch, arbitrary encoder

amplifier, controller, data conversion module, one set of limit switches, no reference
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Config20:

Config21:
Config22:
Config23:
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switch, arbitrary encoder

amplifier, controller, data conversion module, no limit switches, no reference switch
arbitrary encoder

amplifier, 170 status module, two sets of limit switches, reference switch, no encoder
amplifier, one set of limit switches, no reference switch, no encoder

amplifier, 1/0 status module, data conversion module, two sets of limit switches,
reference switch, arbitrary encoder
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amplifier, controller, two sets of limit switches, reference switch, incremental encoder

with zero pulse

Configl:
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amplifier, controller, two sets of limit switches, reference switch, incremental encoder

without zero pulse

Config2:
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amplifier, controller, two sets of limit switches, reference switch, absolute encoder

Configa3:
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amplifier, controller, two sets of limit switches, no reference switch, incremental

encoder with zero pulse

Config4:
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Configh: amplifier, controller, two sets of limit switches, no reference switch, incremental
encoder without zero pulse
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amplifier, controller, two sets of limit switches, no reference switch, absolute encoder

Configé:
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ICHIENE

amplifier, controller, one set of limit switches, no reference switch, incremental encoder

with zero pulse

Config7:
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amplifier, controller, one set of limit switches, no reference switch, incremental encoder

without zero pulse

Config8:
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amplifier, controller, one set of limit switches, no reference switch, absolute encoder

Config9:
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Config10: amplifier, controller, one set of limit switches, reference switch, incremental encoder

with zero pulse
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Configll: amplifier, controller, one set of limit switches, reference switch, incremental encoder

without zero pulse
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Configl2: amplifier, controller, one set of limit switches, reference switch, absolute encoder
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Configl13: amplifier, controller, no limit switches, no reference switch, incremental encoder with
zero pulse
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Configl4: amplifier, controller, no limit switches, reference switch, incremental encoder without

zero pulse
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Configl5: amplifier, controller, no limit switches, reference switch, absolute encoder
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Configl6: amplifier, controller, data conversion module, two sets of limit switches, reference

switch, arbitrary encoder
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Configl7: amplifier, controller, data conversion module, two sets of limit switches, no reference

switch, arbitrary encoder
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Config18: amplifier, controller, data conversion module, one set of limit switches, reference

switch, arbitrary encoder
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Config19: amplifier, controller, data conversion module, one set of limit switches, no reference

switch, arbitrary encoder
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arbitrary encoder

Config20: amplifier, controller, data conversion module, no limit switches, no reference switch,
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Config21: amplifier, 1/0 status module, two sets of limit switches, reference switch, no encoder
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Config22: amplifier, one set of limit switches, no reference switch, no encoder
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Config23: amplifier, 1/0 status module, data conversion module, two sets of limit switches,

reference switch, arbitrary encoder



196 Motor Control Module - API / ACI User Manual - 1.7 VLT-MAN-ESO-17210-0600

000



