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1. TERMS AND USE

For the purposes of this manual the terms used assume the meaning described below:

- DRIVE: electronic part of an electromechanical motion system, which receives some digital or
analog input signals from an external control system and gives to the stepping motor the suitable
phase excitation sequences, in order to obtain the mechanical movements required by the
control system. The drive can also communicate its status to the control system through some
logic signals.

In this manual, with term “drive” we consider a BDM module (following the standard EN 61800-3,
chap.3, Fig.1).

- Control system: part of the machine which decides and controls all machine functions and
gives to the drive all the execution commands. It could be a numerical or programmable control,
a personal computer, a PLC or a specific control card. In the simplest machines it could also be a
group of sensors and electromechanical switches.

- Power Supply: all machine parts suitable to supply the drive in a correct way; EMI filter,
switches, protection systems and in some cases transformer or Switching power supply.
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Figure 1: Basic scheme of a control system

This manual covers the following items:
- X-PLUS MT B4/S4 series stepping motor drives in all their standard versions.

- Standard features of the special versions of X-PLUS MT B4/S4 series stepping motor drives (see
chap. Errore. L'origine riferimento non é stata trovata., pg.Errore. Il segnalibro non e
definito.).
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Standard drives are all models (see chap. Errore. L'origine riferimento non é stata trovata.,
pg.Errore. Il segnalibro non é definito. for complete identification) whose characteristics
comply completely with those described in this manual. For standard drives, this manual gives a
complete characterization of all the features.

Special versions are all models in which some characteristics differ from the description given in
this manual. For these models, some part of the manual does not apply and, in these cases, you
must have the specific "variation sheet” which is an integral part of the manual.
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2. WARNINGS

This manual is conceived in a way to offer to the personnel involved in project and safety
verification of a machine all information concerning characteristics, working conditions,
application limits hazards and cautions about X-PLUS MT series stepping motor drives. The
knowledge of this information is essential for a correct project of machines, apparatus and
systems in which the drives are used; it is strongly recommended not to start any operation with
the drives before you have completely read and understood the content of this manual; if you
find some part of this manual not completely understandable or lacking regarding your particular
application, do not hesitate to contact directly R.T.A. that can provide, if necessary, further
information in order to make the user able to design his machine and the related safety systems
in the best way.

Take into account that an incorrect use or installation, a wrong dimensioning of external safety
elements related with the drive could bring to economical damages and also to hazards for
human life.

Consider the fact that these are products with a very wide range of possible applications in many
different working and environment conditions. For this reason this manual can only fix limits and
general rules but cannot take in consideration every single possible application condition.

It is the user's responsibility to check the validity of this manual with respect to the model
and version of the product for which it is intended to be used.

If you have problems to understand some part of this manual or to meet its indications with your
specific application, do not hesitate to contact R.T.A. for further information. Take into account
that R.T.A. has over forty years of experience in any kind of applications, which cannot be
condensed in a manual but can always be at customer disposal.

The terms "user” and “customer” often used in this manual always indicate a skilled person.

This manual is considered valid at the moment of the selling of the product. It cannot be
considered inadequate as a consequence of product or manual changes or improvements after
the selling.

R.T.A. reserves the right of products and manual revisions without notice neither obligation of
previous products and manuals revision.
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3. HAZARDS AND PRECAUTIONS

Symbol Meaning

The section marked with this symbol contains warnings regarding safety
A WARNING! problems. If the directions indicated in these sections are not fulfilled, it
) could arise hazardous situations for human life.

® The section marked with this symbol contains information regarding
CAUTION! operations which are strictly forbidden.

The section marked with this symbol contains important information s to avoid
INFORMATION | not compliant installations.

Some parts of the text between square brackets are the original definition of UL
standard rules.

These requirements are mandatory for the models of this manual that are UL
[...]UL compliant. These models can be identified by UL mark in the identification label
on the specific model.

In any case, we advise to comply with these requirements even for non-UL
certified models.

INFORMATION

X-PLUS MT series drives are suitable to drive two phases stepping motors with 4, 6 or 8
terminals. The use of stepping motors with 5 terminals is not allowed.

Their use for different purposes is not allowed.

A WARNING!
X-PLUS MT series drives [UL category: Open Type Motor Drive] have the following features:

B |P 20 protection degree (EN60529);
B designed for use in pollution degree 2 environment;
B working temperature range between 5°C (41° F) and 40° C (104° F).

they must be located within a protective enclosure suitable to maintain the above mentioned
conditions. The position inside the enclosure must be chosen in a way to avoid that small tools
or particles of material can drop inside the drive through the ventilation holes. Avoid absolutely
to install in explosive or flammable environments. Avoid also to install near easily flammable
materials and components; we recommend to verify that all the components located in the
enclosure are realized using self-extinguishing materials.
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A WARNING!

X-PLUS MT series drives are designed for use in general industrial equipments. Do not use in
installations in which an utilization mistake or a malfunction or a failure of the drive could
cause:

B Injuries or hazards for human life
B Property damages
B Risks of social and public upsets

In these cases, the person responsible of the installation must design and provide specific
equipments or safety techniques, external and independent from the drive, suitable to prevent
all dangerous consequences.

Use in conditions not complying with one or more specific limitations or prescriptions stated in
this manual regarding electrical, mechanical and environmental specifications or characteristics
is strictly forbidden.

® CAUTION!

All products considered in this manual are sub-assemblies without a direct function, foreseen to
be integrated in a more complex machine. Only a professional assembler, expert in the field of
motor drives and in their related problems, can install and put in service this component. It is
exclusive responsibility of the designer of the complete machine or installation in which this
component is used to take care of the safety and reliability of his project. It is forbidden to
use this material in application covered from one or more EEC directives (for instance
2014/30/CE, 2006/42/CE, etc.) before the conformity to those directives has been declared.
Regarding 2014/30/CE directive (see cap. 5, pg.9).

® CAUTION!

The drive is suitable for use on a circuit capable of delivering not more than 5000 A rms
symmetrical amperes, 48 Vpc; overvoltage category Il.

® CAUTION!

Remote overload protection is required. Integral solid state short circuit protection does not
provide branch circuit protection. Branch circuit protection must be externally provided (see
Figure 5, pg. 17). [Integral solid state short circuit protection does not provide branch circuit
protection. Branch circuit protection must be provided in accordance with the Manufacturer
Instructions, National Electrical Code and any additional local codes].

The drive does not provide Motor Overload protection. External or remote Motor Overload
protection shall be provided in the end-use applications. The drive does not provide motor over-
temperature sensing. It shall be provided in the end-use applications.

It is exclusive responsibility of the designer of the complete machine or installation in which this
component is used to take care of the safety and reliability of his project.
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® CAUTION!

The drive and related motor have a protective earth terminal which must be connected to earth,
in order to prevent risk of electric shock.

With the drive switched on, do not perform any wiring, maintenance, inspection; in particular,
do not perform the setting of the dip-switches. After switching the power off, wait at least 10
minutes before to fulfill these tasks.

Do not touch the inside of the drive and do not get close to connection terminals while the
device is powered on.

Do not plug or unplug the connectors while the device is powered on. These operations cause
some underhand damages of the contact surface which could bring to a subsequent risk of
overheating and fire.

Do not try to repair a faulty device. Only R.T.A. service department is authorized to repair the
drives.

® CAUTION!

During normal working conditions, the heatsink can reach temperatures until 80°C ( 176 °F). Do
not touch this component for some minutes, after switching off, in order to avoid scald hazard.

Modbus commands used to switch off the drive output power and internal electronic functional
protections use semiconductor devices; they cannot be used to interrupt power in emergency
stop function or in any function involving personnel safety.

R.T.A. cannot be considered liable for property losses, equipment damages and personnel
injuries arising from use or installation not fully compliant with specifications contained.

To correctly using of STO inputs and monitor output (in X-PLUS MT S) please see chapter Errore.
L'origine riferimento non é stata trovata., pg. Errore. Il segnalibro non é definito..
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4. MAINTENANCE

INFORMATION
BASIC MAINTENANCE

Periodically check the status and installation conditions of the drive:

B Tightening the screws (recommended torque 0.6-0.8 Nm, 5-7 lb) and correct insertion
of the power input and output terminals.

B Correct insertion of the extractable terminal board relating to the logic signals.

B Tightening of the earth connections.

B Cleaning the ventilation slots.

® CAUTION!

FAILURES

in case of failure, the drive must be sent for repair to R.T.A.

In any cases, never try to repair the faulty device. Only R.T.A. is authorized for repairs.
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5. DIRECTIVES

INFORMATION

The products described in this manual comply with the following directives:
- low voltage (2014/35/CE)
- EMC, electromagnetic compatibility (2014/30/CE)

The specific product standard are:
- UL 61800-5-1 1st Edition - Power Conversion Equipment
- CSA C22.2 No.274 - Industrial control equipment

Remember that, according to all regulations, the compliance exists only when a product is
installed and used in accordance with its destination and following the manufacturer
prescriptions.

Thereby, all relevant indications about use, cautions, installation and limitations here described
must be followed by user in order to stay within safety and compliance limits: from this point of
view, chapter Errore. L'origine riferimento non é stata trovata., 7 and 8 are particularly
important, but the entire content of this manual has to be carefully read and considered in
order to obtain the information necessary for a correct use.

Conformity declaration regarding the products mentioned above is kept by R.T.A. (as
manufacturer residing in EEC country) as well as technical construction file and are available on
request.
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6. BEFORE USE

IDENTIFICATION LABEL

X-PLUS MT B4

POWER CONVERSION EQUIPMENT
R.T.A. srl www.rta.it - MADE IN ITALY

Llges

Sl R

INPUT  1p 110-230 Vrms
4 Arms -50/60 Hz

440 - 920 VA Power

OUTPUT 2% 150-320 V peak
4 A peak - 0-2500 Hz

°"’::=!':':mi@ \
AN A CE

Figure 2 - Identification label

NOMENCLATURE

The identification of the specific drive models belonging to this series is accomplished by means
of the following coding:

X-PLUS MT x4.y

Dove il carattere:
X may be equal to:
B, for the standard version

S, for the STO input version

.y is not present in standard models. If present Y can be a number or an alphanumeric
character identifying a special version with some variations with respect to standard models.

The identification is completed by a progressive serial number that identifies each sample.
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DEVICE ASPECT AND DIMENSIONS

116.8
X-PLUS MT B4 X-PLUS MT S4 “ »
U O 45 p4s O—1

2 LIA-IN

- LIA-OUT

' RUN

) ERR

STO
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4— V+|24vDC 4— V+|24vDC
+— V- IN V- IN
—+B —B
— B- § E — B- g '?J_‘
- A2 —+ A2
B IO
— SHIELD — SHIELD
245 245 D
L o23 | 94.7 J
46 46 " 129.8 N
Figure 3 - External view of the drive (dimensions in mm).
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usB
Port

Modbus
OUT Port

Modbus
IN Port

Figure 4-Modbus and USB connectors (Top view of X-PLUS MT drive).

ELECTRICAL CONNECTION

- C1: encoder connector

-C2: logic power supply 24Vpc, HV power supply, PE and motor power outputs
connector

- C3a: logic input connector: general purpose inputs

- C3b: logic outputs connector

- C4: configuration input connector (USB port)

- IN-OUT: bus Modbus communication connectors (RJ45 port)
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7. INSTALLATION

INSTALLATION CONDITIONS

All products considered in this manual have the following common characteristics:

IP20 protection degree: it is user responsibility to provide an adequate protection enclosure
suitable to meet the standards regarding the specific application in which the products are used.

® CAUTION!

Installation and work environment. Installation is allowed in a micro-environment with:

B Environment conditions class 3K3 (IEC 721-3-3): that implies, among other things, a
working temperature from +5°C to +40°C and relative humidity from 5% to 85% non
condensing.

B Pollution degree 2: that implies, among other things, that installation in

environments in which explosive and/or flammable and/or chemically aggressive

and/or electrically conductive gas, vapor or dust could be present is strictly
forbidden.

Mechanical conditions class 3M1 (IEC 721-3-3).

Maximum operation altitude: 2000 m.

If the environment in which the machine is used does not satisfy these conditions,
suitable conditioning systems have to be provided for the enclosure.

Storage environment in original enclosure:

Temperature: from -25°C to +55°C. Relative humidity: from 5% to 95%.

Environment condition class 1K3 (IEC 721-3-1). Pollution degree 2.

THERMAL DISSIPATION

The drives generate some amount of heat. Take care of this in considering the total amount of
heat generated in the enclosure in which the drives are located.

In order to make easier air circulation in the drive, install the drive vertically (not turned upside
down) with at least 5 cm of free space over and under the drive and 1 cm to the left and the
right of the drive.

Do not obstruct the air vent.
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8. CONNECTIONS

WIRING WARNINGS

For external connections we advise to use copper wire certified to work at 60/75 °C [Use Copper
Conductors only] certificati per utilizzo fino a 60/75 °C [Use 60/75 °C wires only].

The cross-sectional area of conductors used in power supply circuit must be chosen according
with dimensioning power. The cross-sectional area of the four shielded conductors between
motor and drive must be chosen in accordance with nominal current which has been set in the
drive.

® CAUTION!

Power: the basis to calculate power for filter, switching and protection system and possible
transformer is the total power required from drive and motor. It is the sum of the following
terms:

B Mechanical power delivered to load: mainly depending on application characteristics
like friction, inertia, efficiency of mechanical transmission etc.

B Motor losses: mainly depending on motor type, drive voltage, speed and duty cycle.

B Drive losses: mainly depending on drive model, current setting and duty cycle;
according with these parameters these losses can approximately vary between 60 and
130 Watt. It is often very hard to do an exact forecast of drive and motor losses; in
these cases a safety over-dimensioning of the supply elements proportional to the
uncertainty of the data is recommended. To get more accurate information, please
contact R.T.A. providing all the informations about the particular application.

A WARNING!

The protection systems indicated in Figure 5 must include:

B Surge protection device on the power supply line SPD (Surge Protection Device) with
nominal working voltage of 240 V,c, overvoltage category Ill, 1500 Vp, 20 kA (Model
VAL-US-240/40/1+0 Phoenix Contact GmbH or equivalent) [Primary Circuit
Overvoltage Protection].

residual current protective device with operating residual current of 30 mA.

branch circuit protection fuses: UL Type JDDZ, class CC, 600 VAC, 8 Amp (Cooper
Bussman model KTK-R-8 or equivalent) [Branch circuit protection fuses].
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ELECTROMAGNETIC INTERFERENCE AND IMMUNITY

INFORMATION

X-PLUS MT series drives are BDM (Basic Drive Module), as defined in the EN 61800-3. Only a
professional assembler, expert in the field of motor drives and in their EMC aspects, can install
and put in service this component. R.T.A. has the responsibility to verify the products
compatibility in some typical way of use in order to give correct installation information. In any
cases, it is responsibility of the professional assembler, who installs this product, to verify the
compatibility of the complete machine or system.

Pay attention: the set consisting of drive, motor, transformer and all related cablings are source
of electromagnetic interferences. The assembler of installation must consider these problems
during the project of the plant where the drive (or drives) will be installed in order to shield
and/or reduce these interferences.

Tests performed by R.T.A. show that the most effective measures able to reduce these
interferences are the following:

B Shielding of cables for the connection between motor and drive. The shield of this
cable has to be directly connected to X-PLUS MT B4/54 series drive terminal 3. The
shield of encoder cable, if it is available, has to be directly connected to the earth.
This shielding can be avoided only in case of very small and compact machine where
motor, drive and related connections are located in the same enclosure, showing
adequate shield performance.

B It is suggested not to exceed the maximum length of 10 meters for the wiring
between motor and drive. In case of application requires the exceeding of this limit,
please contact RTA.

B Connect earth line to motor chassis. To reduce the radio-frequency emissions, the

mechanical connection of motor to machine chassis (by means of mounting flanges

and screws), is typically simple and effective solution. In this case, both screws and
chassis must be of conductor material and the chassis must be connected to earth

(see Figure 5). All the ground connections must be made in such a way as to have the

least possible inductance.

Mount the drive in a cabinet shielded from electromagnetic interferences.

Interpose an EMI filter in AC power input line (see Figure 5). ) in order to reduce

conducted electromagnetic interferences. Filter characteristics in a specific

installation depend on the following factors:
- Strictness degree of the specific standard regarding the machine on which drive
is used.
- Power level of the applicaton (nominal voltage and current setting on the
drive).
- Presence of other filtering systems in the machine installation.

In any case we advise to use the following type of filter: CORCOM SK series. Different

models inside these series differ for current rating; thereby choose the specific model

according to power level of your installation. All earth connections mentioned above
have to be realized with the less possible inductance.
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To improve the drive logic input/output signals immunity from external noise the following
well known procedures, to manage the relatively fast signals treatment must be considered:

B Use shielded cables.

B Keep signal cables separate from power cables. In particolar keep signal cables
separate from motor output cables.

B Carefully verify level compatibilita when interfacing drive with control system.

Following these procedures is essential to realize an installation which complies with the
requirements of 2014/30/CE directive. The real specific standard compliance have to be proved
in the complete installation. In fact the effectiveness of the suggested application notes
depends also on machine topology and on the measurement setup. Test performed by R.T.A.
simulating typical installations and following the mentioned above indications show that
EN61800-3 standard compliance applications can be achieved.

In some cases, due to the characteristics of particular installations, conflicts between ground
connections necessary for shielding purposes and ground connections necessary for safety
reasons could arise. Remember that, in such cases, prescriptions regarding safety take priority,
but remember also that, in almost all of the cases it is possible to find a solution meeting both
prescriptions; R.T.A. is available for giving further information about these topics.
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— RTA MOTORS
(see suitable motors list)

TERMINALS 48 -12 - 5 - 6 ARE INTERNALLY CONNECTED.
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Note: C3b connector is not available in X-PLUS MT B4.

Figure 5 - Wiring diagram.
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GROUNDING CONNECTION

® CAUTION!

Earth terminal screw - Earth terminal screw is in frontal panel inferior part and has to be
electrically connected to earth (PE terminal of the machine in which the drive is installed). The
terminal 6 of C1 connector has to be connected to earth too.

Earth terminal screw and terminal 6 of C1 connector are the points of motor-drive system that
have to be connected to earth (PE terminal). No other point at a different potential power
circuit has to be connected to earth. The terminal 5 of C1 connector (SHIELD) is internally
connected to terminal 6 of C1 connector. Other points at the same potential of GND could be
connected to earth using the cautions suggested by classical techniques to obtain a correct
location of multiple earth connections. Shielded cables of motor outputs must be connected to
points at the same potential. See the connection scheme in Figure 5, Figure 6 e Figura 7.

Stepping motor Stepping motor

Motor cable

Motor cable

D as short as possible
(a few centimeters)

PE

Figure 6- Shielded connection at the stepping motor side.

CSD MT Drive CSD MT Drive

Motor Cable

Motor cable

Figura 7 - Shielded connection at the drive side.
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CONNECTORS WIRING
RJ-45 CONNECTORS (Modbus)

For the Modbus communication, 2 connectors type Ethernet RJ-45 are provided. For both
connectors, the same pin corresponds to the same signal. The Figure 8 shows the RJ-45
connector used for connecting drive to the control system.

Figure 8 - Modbus connector

. Signal s
Terminal Number (Modbus Connection) Description
TX+ Transmitting signals +
TX- Transmitting signals -
RX+ Receiving signals +

75 Q Connection
75 Q Connection
RX- Receiving signals-
75 Q Connection
75 Q Connection

O IN /O~ AW N =

Table 1

Use twisted-pair cables that satisfy at least “Category 5e” to connect the cable.

When you make cables using exclusive tools, use STP (Shielded twisted pair cable) and RJ-45
modular plug with shield.

SCREW CONNECTORS (motor output lines and power supply wiring)

Use a torque to tighten the screws of the power connector C1 equal to 5,5 Nm.

SPRING CONNECTORS (Encoder and logic 1/0 wiring)

For connection drive-encoder use only twisted-pair shielded cable (I- twisted with I+; B- twisted
with B+; A- twisted with A+).
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9. GENERAL CHARACTERISTICS

LOGIC INPUTS AND OUTPUTS
ENCODER INPUTS AND POWER SUPPLY (Connector C4)

The encoder signals and their correspondence with the numbering on the connector are shown in
the table below:

Pin number Function Note
41 VCC: terminal + encoder power supply (+5 Vpc, Imax=150 mA) @® RED )
42 I-. INDEX, input - O WHITE
43 I+. INDEX, input + @ ORANGE
44 B-. fase B encoder, input - @ PURPLE
45 B+. fase B encoder, input + @ GREEN
46 A-. fase A encoder, input - @ BROWN
47 A+, fase A encoder, input + @ BLUE
48 GND: terminal - of the encoder power supply @ BLACK

Table 2

Note1: Negative encoder power supply terminal (pin 48). Inside the drive it is shorted to the
terminals 5 and 6 of C1 and 12 of C5.

Note2: Connect to connector C1 only the encoder mounted on RTA motors of EM or RM series.
Please see the section “REGISTER” of this manual for the best settings of drive and motor. In
particular, see the setting description of registers 1090-1091.

If different motors with encoders are used, please contact RTA technical assistance.

DIGITAL INPUTS (connector C3a)

The available signals and their correspondence with the numbering on the connector C3a are
shown in the table below:

Pin number Function Note
31 I3 INPUT. Auxiliary input
32 12 INPUT. Auxiliary input
33 11 INPUT. Auxiliary input
34 10 INPUT. Auxiliary input
35 INPUTS common terminal
Table 3

Note: 10, I1, 12 and I3 input can be used as general input or as special function input, regarding
the setting of register Input Config (see chapter 13, pg. 47 of this manual).

All inputs and outputs are opto-isolated from each other and from the internal power circuits.
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LOGIC POWER SUPPLY INPUTS (connector C5)

The available signals and their correspondence with the numbering on the connector C5 are
shown in the table below:

Pin number Function Note
11 Positive Terminal logic power supply 24 Ve
12 Negative Terminal logic power supply 0 Vpc
Table 4

STO INPUTS (connector C3b)

The available signals and their correspondence with the numbering on the connector C3b are
shown in the table below:

Pin number Function Note
51 STO2+ STO2 positive input
52 STO2- STO2 negative input
53 Shield STO wiring shield
54 STO1+ STO1 positive input
55 STO1- STO1 negative input
Table 5

DIGITAL OUTPUTS (connector C2)

The available signals and their correspondence with the numbering on the connector C2 are
shown in the table below:

Pin number Function Note
21 02 OUTPUT Auxiliary output / Fault output
22 01 OUTPUT Auxiliary output / Brake output
23 00 OUTPUT Auxiliary output
24 OUTPUTS common terminal
Table 6

02 OUTPUT: if it is set as Driver FAULT output (see the software section), the output is ON
when the drive is active; it is OFF when the drive operation is inhibited due to any protection
circuit.

O1 OUTPUT: (ONLY FOR X-PLUS MT S4): If it is set as EDM output, Error Detection Monitor
(see Software section), the output is ON whenthe drive is in STO state (both STO1 and STO2 are
at low level); is OFF when at least one of the STO input is at high level.

The outputs are ON when they are shorted with respect to the output common terminal (pin 24).

Note: The output values can be set by the user by following the setting of the Output Config
register (see chapter 13, pg. 47 of the manual).
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Simplified input scheme Simplified output scheme
DRIVE
i Vmax = 45 Volt
Input Drive Imax =50 mA Out
Vsat < 1 Volt (a 10 mA) 22 i
Vin Min: 8 V =l
Vin Max: 24V v
A ‘ —
Common ™ 3';‘
Inputs  Tego oHm NOTE:
Insert a protection diode in parallel
to the load in case of inductive load.
(3a) (3b)

Figure 9 - Simplified input and output scheme
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CONFIGURATION INPUT (connectore C6)

Figure 10 shows the position of the Modbus connector and the position of the window giving
access to the mini-USB port for configuring the drive communication parameters (refer to
chapter 13, pg.47 of this manual) located in the upper part of the X-PLUS MT series drives.

USB Port

MODBUS
OUT Port
MODBUS
IN Port

Figure 10- Connectors for the communication on the bus Modbus and USB
(Top view of X-PLUS MT drive).
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EXAMPLE OF LOGICAL SIGNAL INTERFACING

In this chapter some interfacing techniques are shown. They have to be considered only as
examples. The best way to interface the drive with the control system can be chosen only with a
complete knowledge of control system and application needs.

Note: The following interfacing examples MUST NOT be used with STO1, STO2 inputs and
MONITOR output.

V+ <45 Volt
V+4 V+

S il SISTEMA DI
SISTEMA DI CONTROLLO
CONTROLLO

USCITA USCITA
INGRESSO NPN
INGRESSO PNP .

+ T

Figure 11- Interfacing between an output of a X-PLUS MT series drive and an input of an external
system operating at voltage V +.

V+

AZIONAMENTO V+ < 45 Volt 1 <50 mA
CSD MT

4
USCITA

!’z: RELE'

Figure 12 - Connection of an output of a X-PLUS MT series drive to an external microrelay.
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Iw

: AZIONAMENTO
SISTEMA DI CSD MT
CONTROLLO
+
INGRESSO 8 Vpc < V' < 24 Vpc
USCITA PNP _

h

Figure 13 - Interface between an external control system equipped with an NPN type open collector
output and a logic input of a X-PLUS MT series drive.

SISTEMA DI AZIONAMENTO
CONTROLLO CSD MT
USCITA PNP +
INGRESSO 8 VDC < V+ < 24 VDC

/;;____

Figure 14 - Interfacing between an external control system equipped with a PNP type output and a
logic input of a X-PLUS MT series drive.

AZIONAMENTO
SISTEMA DI USCITA + cSpMT

+ -

Figure 15 - Connection with a control system with TOTEM-POLE (PUSH-PULL) output.
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OUTPUTS AND POWER SUPPLY (connector C1)

A WARNING!
The power outputs are those intended for connecting the stepper motor.

The power input can be connected to a traditional Vpc power supply with isolation transformer
or to a switching power supply.

The terminals of power supply, the motor outputs and the correspondin numbering on the
connector C1 are shown in the table below:

Pin number Function Note

Terminal B motor winding

Terminal B- motor winding

Terminal A- motor winding

Terminal A motor winding

Motor shield cable

GND

Power supply Terminal (HVc). N (Neutral)

O IN(ONUDAWIN=

Power supply Terminal (HV ). L (Line)

Table 7

Note: The drive is in Class Protection I, as a consequence it is important to implement all the
earth connections to satisfy the required protection level.

The characteristics of motor outputs and power supply lines are shown in the following Table 8
and Table 9:

Function Value Note
HV . (V) 110 - 230 Nominal Value
LV,. V) 24 Nominal Value
VAC Tolerance (%) 15 Nominal Value
Max input current (A) 4
Max input power (VA) 440 - 920
Dimensions (mm) 169 x 129 x 46
Table 8
Motor output characteristic Value Note
Veu min (V) 0
Ve max v) 1,41 x Y,
INF min (A) 0
INF max (A) 4
Table 9
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Definition of terms used in Table 8 and Table 9:

HVac nominal:

LVpc nominal:

Max input current:

Max input power:
Veu min:
Ve max:

Ine:

MOTOR LIMITS

nominal value of the continuous voltage that can be used to supply
the drive with not stabilized voltage. For voltage value higher or
lower than the nominal value, the min/max protection circuit can
block the normal operation of the drive in order to avoid damage.

value of the DC power supply voltage of the logic at which the drive
can be powered.

maximum allowed input current in continuous operation.

maximum allowed input power in continuous operation.
minimum motor output voltage value.

maximum motor output voltage value.

is the maximum rated phase current flowing in each of the motor
windings with the motor running at low speed. The drive is equipped
with automatic current reduction when the motor is stopped

X-PLUS MT drives can be used with many different motor types; nevertheless there are some
limitations about the characteristics of the motor as specified in the following tables.

The Table 10 and Table 11 indicate the suggested limits for nominal motor current and nominal
phase inductance. You can exceed these limits provided that you can accept some performance
reduction in your application like, for example, lower duty cycle and/or less exploitation of
motor characteristics and/or greater acoustical noise. Anyhow we recommend to contact R.T.A.
in case you need to exceed such limits.

Phase Inductance Suggested Limits (mH)
Drive Type 110 Ve 230 Vic
Min Max Min Max
X-PLUS MT B4 1,2 20,0 2,0 20,0
X-PLUS MT S4 1,2 20,0 2,0 20,0
Table 10
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Drive Type Motor Nominal Current Suggested Limits (A)
Minimum value Maximum value
X-PLUS MT B4 1 4,0
X-PLUS MT S4 1 4,0
Table 11

The motor must have insulation characteristics foreseen to withstand a direct connection to the
main supply (110 or 230 V,¢) as defined in the standard compliance EN 60034-1.

REVERSE ENERGY MANAGEMENT

During the deceleration of a high inertia load, a certain amount of energy can flow from the
motor to the drive. In case of excessive reverse energy, the switch-on of the overvoltage
protection could inhibit the drive making application impossible. When testing a new application
where there are decelerations starting from high speeds, with high inertia load, always carefully
check the operating conditions during decelerations.

EQUALIZATION

Equalization changes the phase current profile in the medium speed range. If equalization is
excluded, current profile reference approximates sinusoidal shape independently of speed. If
equalization is active, current profile reference is switched to a square shape when speed
exceeds a certain threshold: as a consequence, with equalization active, the torque output of
the motor will be increased in the medium speed range.

Generally speaking, it is helpful to keep equalization active in application with long movement
at medium speed and relatively low acceleration.

On the contrary, in application with short movement and relatively high acceleration it is better
to exclude equalization, because the continuous changing of the current profile could cause
some motor instability; this is particularly important when these movements occur at high
repetition rate.

Consider also the fact that, with equalization active, motor heating during the movements is
greater. For this reason, it is suggested to exclude equalization in the following two cases:

B Drive current is set to a value greater than nominal motor current
B Application working conditions are near to the thermal limits of the motor
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MOTOR LOSSES AND HEATING

During the design and testing of a new application, from the point of view of the motor heating,
it is necessary to be very careful in the choice of following parameters:

Drive voltage

Motor inductance
Operating speed

Duty cycle

Current setting of the drive

The combination of these parameters settles motor losses and, if wrong, could bring to the
overheating and, as a consequence, to a loss of reliability or damage of the motor.

Following general rules should be taken in consideration:

B Motor heating strongly increases with the Voltage/Inductance ratio and is
proportional to duty-cycle and to current setting

B Motor heating is much lower at standstill than during the movements

B As far as regarding operating speed, there is always a certain speed at which the
heating is maximum; below and above this speed, the heating decreases. The value of
this speed can be established only when all other parameters (motor type, voltage,
current setting) are known. As a very coarse indication, for the more common
combinations of drive and motor type, it could be in the range of 500 - 1500 RPM.

When all operating conditions of a new application are defined, it is strongly recommended to
measure motor body temperature: this measurement should be made in the real final working
conditions of the machine (motor mounted in its mounting flange and working with the effective
machine cycle). Checking the temperature value, after a steady state condition is reached, you
can have a very important indication about the long term reliability of your application.
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10. SIGNALLING

INFORMATION

X-PLUS MT series drives are general purpose products which can be used to drive many different
motor models in different kind of applications. For this reason they can be set with proper
commands (see software section) suitable to adapt drive characteristics to the specific motor
and/or application. Do not forget to do these settings: wrong setting could get application
errors and also motor damages and hazard conditions. Three led indicate the drive status.

Figure 16 shows the position of signalling LEDs, connectors and labels in X-PLUS MT series drives

X-PLUS MT B4 X-PLUS MT 5S4

U

LPA IN
L/A-OUT

RUN
ERR

L

X-PLUS

@luaN
s L/A-OUT
RUN
48 @ErR

VITE DI TERRA
(COLLEGARE A PE)

L

VITE DI TERRA
(COLLEGARE A PE)

g

Figure 16 - X-PLUS MT Led and connector
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The information provided by the group of 3 LED (HV, FAU, TER) in the middle of the front panel

are listed below:

LED HV (green):

LED FAU (red):

LED TER (yellow):

ON = supply voltage is in the correct operating range.
OFF = drive is not supplied or supply voltage is out of the correct
range (in the second case also LED FAU is ON).
ON = drive is in no-working state due to one of the following
protection:
- Thermal protection (if LED TER is ON).
- Max or Min supply voltage (if LED HV is OFF).
- Short circuit or wrong motor connection (if LED HV is ON
and LED TER is OFF).
OFF = drive is in working state if LED HV is ON.
ON = drive is in no-working state by thermal protection (in this

case LED FAU is ON).

OFF = heatsink temperature is lower than the limiting value.

When one of the above-written protections occur, the drive goes in Fault state, in accordance
with standard EtherCAT (see chapter 14, pg. 87).

The following list shows the meaning of the alert LEDs provided for the Modbus communication
(in the high side of the front panel):

PORTO Link:
PORT1 Link:
Communication:

Error:

led L/A - IN (green)
led L/A - OUT (green)
led RUN (yellow)

led ERR (red)
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11. COMMUNICATION INTERFACE

INTRODUCTION TO MODBUS

Modbus is a communication protocol of the 7th level of OSI model (application level) that allows
client/server communication between devices connected each other by means of different types
of bus or network.

The Modbus protocol is conceived for connection of control devices, for example human machine
interfaces (HMI), PLC, industrial automation systems to a variety of slaves.

RTA drive works with the Modbus TCP protocol. It make use of a standard Modbus for the data
rendering, implemented on a message support based on TCP/IP standard (trasportation level in
the OSI model) and a Ethernet physical network.

The use of Modbus TCP makes very easy the connection and data transfer from devices like HMI
and PLC to RTA drives and vice versa.

MODBUS APPLICATION LAYER

A A ¢

MODBUS ON TCP/IP

v

SERIAL LINE MASTER/SLAVE

OTHER TIA/EIA-232 -F TIA/EIA-485 -A ETHERNET PHYSICAL LAYER

Figure 17 - Modbus Application Layer

NETWORK

A tipical application consist of a network including a master and one or more slave devices. In
details, a professional Modbus network includes complex devices such as HMI, PLC, and drives,
and basic components like barcode scanner and I/0 logic signal devices. A typical application is
represented in Figure 18 and Figure 19.
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Figure 18 - Typical Modbus TCP network

DEFINITIONS

Master - a Modbus Master (Client) is a control device that receive services from a Modbus Slave
(Server) to perform different kind of task. The Modbus Master is also the network element where
requests start from. The requests produce reactions or responce in the Modbus Slave (Server).
For example, HMI and PLC are master in a Modbus network.

Slave - a Modbus Slave (Server) is a device that makes execution of tasks requested by a Modbus
Master. A Modbus Slave spend a lot of time waiting requests from Modbus Master. An RTA drive
belongs to the category of slave devices.

CONTROLLER MODBUS NETWORK
I
Bl
[ ] |
OTHER SENSOR " l
DEVICES (SLAVE) L-lsLl
INPUT/OUTPUT MOTOR BAR CODE
?SEEA\CIE? CONTROLLER SCANNER
(SLAVE) (SLAVE)

Figure 19 - RTA drive connected as a slave
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- Discrete Input - “Discrete Input” is used to indicate a single data bit (type Read Only, RO)
generated from a I/0 device.

- Coils - “Coils” is used to indicate a single data bit (type Read and Write, RW) that can be
modified by means of a software routine.

- Input Registers - an “Input Registers” is a 16-bit RO data that can be generated from an |/0
device.

- Holding Registers - an “Holding Registers” is a 16-bit R/W data that can be modified by means
of a software routine.

TCP PORT

The overall Application Data Unit of the Modbus TCP/IP is included in the field “Data” of a TCP
standard frame, and is sent by TCP to the port humber 502. This port is exclusively reserved to
Modbus applications.

The Modbus TCP/IP server listen and receive Modbus data through the port number 502.

SETTING THE DRIVE IP ADDRESS

To set the IP address, the drive must be connected to a Personal Computer, using a mini-USB
plug cable inserted in the drive C4 connector (see hardware manual) and the RTA software
supplied with the drive or available in section “download” of RTA web site.

SETTING USING RTA MODBUS CONFIGURATOR

Install and run the RTA Modbus software Configurator supplied with the drive. On your monitor
will be open a window as shown in Figure 4. At this point, in the menu “COM Settings” near
“COM Port” you must select the serial port connected to the USB cable and then click on the
button “Connect”.

In the case of the serial interface is not listed, you must click on the button “Refresh”, select
again the serial port and then click on “Connect”.

In order to verify the goodness of the connection between PC and drive it is possible to click on
“Send” o “Help >>" buttons. In particular, when click the button “Help >>”, the drive send
back the supported command list and a short description.

To set the desired IP address, for example 192.168.1.5, it is necessary to click on the TAB “TCP
Settings” and then write the following value in the IP address text boxes:
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192 168 1 5
Click on button “Set IP” to set the IP address.

To configure a subnet mask, for example 255.255.0.0, write the following values in the Subnet
Mask text boxes:

255 255 0 0

Then click on button “Set Subnet Mask”.
Switch OFF and then switch ON the drive.

To verify the correct saving in the non volatile memory of the TCP settings mentioned above,
disconnect and then connect again to the drive, select the TAB “TCP Settings” and verify the
values in the text boxes.

Another option is to select the TAB “Message” and write the following instructions:

ipGet
sbGet

gwGet

The drive will send back the values stored in the non volatile memory.
Following similar sequence of instructions it is possible to set also the desired Gateway value.
Please set on the drive a Gateway value included in the range of the subnet mask.

When Gateway is not used or when the Gateway address is unknown, please set the PLC master
IP address.

35/100



AT RTA Modbus Configurator 1.0

— x

M Port: [COM7 Refresh Disconnect
Motion Control Systems
Message ||TCP settings |
IP Address: | 192 | | 168 | | 1 | | 5 | Set P
SubnetMask: | 255 | [255 | .[ @ | [ @ | | SetSubnetMask
Gateway: | 192 | | 168 | | 1 | | 1 | | Set Gateway |

sbeet: Get the SUBNET MASK
pwset: Write gateway MASK
pweet: Get gateway MASK

>3>> ipGet
ipGet
IF Address is: 192.168.1.5

»»> sheet
sbeet
Ssubnet mask: 255.255.8.8

>3 pweet
pwieet
Gateway is: 192.168.1.2

>3»> ipsSet 192.168.1.5
ipset 192.168.1.5

»»> shsSet 255.255.8.8@
sbhSet 255.255.8.8

>>> gwset 192.168.1.1
gwset 192.168.1.1

guit: Returns from main function

Figure 20 -Gateway setting window

SETTING USING HyperTerminal

Install and then run the software HyperTerminal.

When the window shown in Figure 21 opens, do not change the default settings. Configure then a
new connection writing the connection name, for example: “drive_rta”.

Connectien Description ? *

Enter a name and choose an icon for the connection:

MName:
Idri\re_rta|

lcon:

Figure 21 - Network setting window
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Click on the button “OK”.

In the drop down menu “Connect using” select the desired serial port, and then click on button
“Configure...” in order to set the connection parameters.

Connect To 7 x

= % drive_rta

[1talia (39) -]
Ii
|

Connect using: |COM8 ﬂ

etect Carrier Loss

[ D
E
-

oK | Cancel

Figure 22 - COM port selection windows

Configure the connection as shown in the following Figure:

Bit per second: 115200
BData bit: 8

Parity: Nothing

Stop bit: 1

Flow Control: Nothing

Select and click on “Applica” and then “OK”.
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Proprieta - COM8 ? *

Impostazioni della porta l

Eit per secondo:
Bit di dati: |8 |

Parita: |Nessuno ﬂ

Bit di stop: |1 |
Controllo di flusso: |Nessun0 j
Bipristina

ok | Al | Aoplica |

Figure 23 - Connection parameters setting window

To set an IP address, for example 192.168.1.5, write from the terminal the following instruction:
ipSet 192.168.1.5

then push the “Return” key.

To set a subnet mask, such as 255.255.0.0, digit the following instruction:
sbSet 255.255.0.0

and then push the “Return” key.
Swich OFF and ON the drive.

To verify the correct saving of the TCP settings mentioned above in the non volatile memory,
write the following instructions:

ipGet

sbGet

gwGet
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@y drive_rta - HyperTerminal - O X
File Edit View Call Transfer Help
= & DB

ipSet 192.168.1.5.8
shSet 255.255.0.0

UART RTA K-PLUS

Firmware Version: 51

ipGet

IP Address is: 192.168.1.0
shbet

Subnet mask: 255.255.0.0

Connected 00:01:30 Auto detect 115200 8-N-1 NUM

Figure 24 -HyperTerminal window

WHICH ADDRESS MUST BE USED TO READ/WRITE THE MODBUS TCP/IP
REGISTERS?

To address the holding registers many Modbus master, for example PLC Siemens 57-1200, do not
address registers directly, but make use of Entity Number (see [1]) as a reference policy. This
rule define a 6 digit referencing where the MSB is equal to 4 in case of holding registers. In
particular, the holding registers 0 -> 65535 are then named as 4 00001 -> 4 65536.

In case of use Siemens device, such as S7-1200, see the document “Modbus/TCP with
instructions MB_SERVER and MB_CLIENT”, paragraph 4.2 [2].

Modicon documentation (Modicon is the factory who defined the standard Modbus) do not clearly
indicates which is the location of the first register, i.e. the number 0000 or the number 0001.
Some device start from address 0000, while others such as Siemens S7-1200 starts from address
0001.

For this reason, in case of use devices such as Siemens $7-1200, it is mandatory to sum +1 to
the addresses indicated in the following pages of this document.

In this manual and in the following summary tables, the address corresponding to each variable
are indicated (Entity Address).

The Entity Number is achieved by sum 1 to the Entity Address and then placing the digit “4” as
MSB.

For example, in the case of Status Word (Entity Address 1001), the corresponding Entity Number
is 41002 or 401002 for the extended 6 digit representation.

Reference
[1] https://en.wikipedia.org/wiki/Modbus#Coil,_discrete_input, input_register, holding_register_numbers_and_addresses
[2] https://support.industry.siemens.com/cs/attachments/109759862/s71200_system_manual_it-IT_it-IT.pdf
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DATA FORMAT

The Modbus standard define the master-slave data transfer based on 16 bit word-lenght data,
therefore, to perform a read or write access to any data greater than a word, it is necessary to
execute more than one access (2 in case of 32 bit data).

The memory of the RTA Modbus drives is partitioned in 16 bit data register (the type of data for
each register is indicated in chapter 3). As a consequence, in order to write 32-bit hex values
(for example: 0x12345687) the PLC must perform 2 sequential 16-bit writing operations: (for
example: 0x5678 0x1234).

In case of multiple reading or writing, i.e. for data lenght greater than 16 bit, become very
important to define the correct sequence of data frames. If data lenght is 32 bit, the access can
be made in 2 different way:

- first to the most significative word and then to the least signicative word (access type Little-
Endian);

- first to the least significative word and then to the most signicative word (access type Big-
Endian). For example Siemens adopt this solution.

The desired access type can be set on the drive through a dedicated register.
RTA drives are Little-Endian mode as a default.

Writing of a 32 bit data is succesfully completed only when the writing of the least part of data
is terminated. The 32 bit register (16 + 16 bit) is physically updated in the drive memory when
the writing of the second part of it is concluded.

If the 2 writing operations are not completed, data in the registers can be incorrect.
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MEMORY ORGANIZATION

Data stored in Modbus slave device, are partitioned in 4 main memory sections.

Each of that partitions is dedicated to a particular use and must be addressed by means of
specific function code.

Name Section Type Access Type Note

Coils 0 Bit Read / Write Data that can be modified by applications
Discrete 1 Bit Read Data supplied from 1/0 systems

Inputs
R Input 3 Word (16bit) Read Data supplied from 1/0 systems

egisters
RHol_dmg 4 Word (16bit) | Read / Write | Data that can be modified by applications

egisters

Table 12

The internal resource, registers and variables of the RTA Modbus drive are mapped in section 4
(Holding Registers).

SUPPORTED FUNCTION CODE

RTA drive support the following function code:

0x03 Read Multiple Registers

0x04 Read Input Registers

0x06 Write Single Register

0x10 Write Multiple Registers

REFERENCE

[1] Modbus Application Protocol Specifications V.1.1.6 by Modbus - IDA

[2] Modbus Messaging on TCP Implementation Guide, Rev. 1.0b by Modus - IDA

[3] Modbus over Serial Line Specifications and Implementation Guide, V.1.02
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12. DRIVE DESCRIPTION

The main characteristics of X-PLUS MT drives are the following:

B Modbus on TCP/IP communications protocol.

B |dentification of stall and position error through encoder. Runs with or without
encoder. Auto-recovery function in case of synloss, with encoder (Auto-Syncronization
function).

B Digital I/0 and proximity hardware input for zero search procedure.

B Setting of coordinates system: relative coordinates mode, absolute coordinates mode

Proximity input allows the execution of zero procedure (HOMING).

By using an encoder it is possible to make a mechanical impact homing operation.

DRIVE SUB-STATES

In accordance with standard CiA DSP 402, the drive can be described as a state machine, as
shown in Figure 25.

State transitions take place after the following events:
- internal events;
- special commands sent from master to drive by a particular word named CONTROL WORD.

Note: When the logic circuit of the drive is power supplied (24Vypc), it automatically goes into
the SWITCH ON DISABLED status.
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Figure 25 - Drive Sub-States

The available state transitino are the following:

Transition 3: READY TO SWITCH ON => SWITCHED ON

'Switch On' command received from master.

This transition is possible when drive power section is supplied (between HVDC+ and HVDC-) at
least 500ms before the transition itself; otherwise drive remains in "READY TO SWITCH ON" state.

Transition 4: SWITCHED ON => OPERATION ENABLED

'Enable Operation’' command riceived from master.
After this transition current in stepping motor windings is enabled.

With reference to the drive power supply 24Vdc, the first time that this transition is executed,
there is a simultaneous reset of Position Actual Value register (1004-1005) if the register 1114 is
set to 1.

Transition 5: OPERATION ENABLED => SWITCHED ON

'Disable Operation' command received from master.
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After this transition current in stepping motor windings is disabled (CURRENT OFF).

Transition 6: SWITCHED ON => READY TO SWITCH ON
'Shutdown' command received from master.

After this transition drive power supply can be disconnected.

Transition 8: OPERATION ENABLED => READY TO SWITCH ON
'Shutdown' command received from master.

After this transition current in stepping motor windings is disabled (CURRENT OFF); after this
transition drive power supply can be disconnected.

Transition 9: OPERATION ENABLED => SWITCH ON DISABLED
‘Disable Voltage' command received from master.

After this transition current in stepping motor windings is disabled (CURRENT OFF); after this
transition drive power supply can be disconnected.

Transition 10: SWITCHED ON => SWITCH ON DISABLED
'Disable Voltage' o ‘Quick Stop' command received from master.

After this transition drive power supply can be disconnected.

Transition 11: OPERATION ENABLED => QUICK STOP ACTIVE
‘Quick Stop' command received from master.

Drive automatically goes into the quick stop status and, if the motor is running, bit 10 (target
reached) of Status Word is 0 until the motor is stopped (in this case bit 10 = high and that means
that the motor stopped, it does NOT mean that the motor reached the target position).
Current is not disabled in stepping motor windings (motor torque is maintained).

Transition 12: QUICK STOP ACTIVE => SWITCH ON DISABLED
‘Disable Voltage' command received from master.

The drive does not execute this transition automatically, this transition is possible by means of
'Disable Voltage' command only. In this case current is disabled in stepping motor windings
(CURRENT OFF).
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Transitions 13-14: => FAULT

This transition is caused by drive internal faults only (thermal protection, no power supply,
etc.); current in stepping motor windings is disabled (CURRENT OFF). In Fault state drive power
supply can be disconnected.

Transition 15: FAULT => SWITCH ON DISABLED
'Fault Reset' command received from master.

This transition is allowed when the fault of the drive is solved.

Transition 16: QUICK STOP ACTIVE => OPERATION ENABLED
Enable Operation’ command received from master.

This transition is allowed because Quick-Stop-Option-Code = 5. Current is kept into the motor
windings (motor torque is kept).

Note: because of electro-mechanical interactions in stepping motors, when current in motor
windings is enabled or disabled (for example Transition 4), it is required to wait for a settling
time of the motor of ~ 50-200ms before the motor is stabilized from the mechanical point of
view. Therefore, Status Word indicating the transition to Operation Enabled means only the
acknowledge of the transition, it does not mean that the drive is already stabilized. Any New
Set Point commands sent before the stabilization of the drive can cause a loss of
synchronism of the run sent into execution.

The above-mentioned commands are achieved setting the CONTROL WORD as in Table 13.

Bit of the CONTROL WORD
Fault Enable Quick Enable Switch .
Command Reset Operation Stop Voltage On Transitions
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Shutdown 0 X 1 1 0 2,6,8
Switch on 0 X 1 1 1 3
Disable 0 X X 0 X 7.9,10,12
voltage
Quick stop 0 X 0 1 X 7,10,11
Disable 0 0 1 1 1 5
operation
Enable 0 1 1 1 1 416
operation
Fault reset Trans. L/H X X X X 15

Table 13 - Bit of the Control Word

Drive status can be read by means bit of STATUS WORD as in Table 14.
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Bit of the STATUS WORD
Switch On uick Op. Switched | Ready to
Status Disabled QStop I;?tu I; Ena?)le On Switcr): ON
Bit 6 Bit 5 Bit 2 Bit 1 Bit O
Switch on disabled 1 1 0 0 0 0
Ready to switch on 0 1 0 0 0 1
Switched on 0 1 0 0 1 1
Operation enabled 0 1 0 1 1 1
Quick stop active 0 0 0 1 1 1
Fault 0 X 1 0 0 0
Table 14 - Bit of the Status Word
Basically:

from Switch On Disabled state, in order to enable motor Current-ON and then start the motion
(relating to the previously set parameters), the requested Control Word (CW) command
sequence is the following:

CW = 0x0006 -> (Drive goes in Ready to Switch-ON state, Status Word = 0x0221 or 0x1221 if High
Voltage is not available, StatusWord = 0x0231 or 0x1231 if High Voltage is available)

CW = 0x0007 -> (Drive goes in Switched-ON state, Status Word = 0x0233 or 0x1233 only if High
Voltage is available, in other cases, the transition cannot be completed)

CW = OxO000F -> (Drive goes in Operation Enabled state, Status Word = 0x0637 or 0x1637 or
0x1237, regarded to the value of Mode of Operation)

CW = 0x001F or CW = 0x005F (Motor starts to move following absolute or relative coordinate
system, respectively. Relative coordinate are available only if the set value of Mode of
Operation enables them)

Note:
Current ON is equal to: Operation Enable.

Current OFF is equal to: Switched ON or Ready to Switch ON

The direct sequence from CW = 0x0006 to CW = 0x000F can be done. Pay attention to the High
Voltage restrictions

MODE OF OPERATION

According to the value written in register 1041 (Mode Of Operation), 3 different modes of
operation can be set:

1: Profile Position mode of operation
3: Profile Velocity mode of operation
6: Homing mode of operation
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13. REGISTERS

Memory partition, registers and their specific functions are described in the following
paraghraphs.

By writing particular values in that registers, it is possible to make execution of specific
functions, related to the corresponding type of register.

The 32-bit length variables need to be stored in 2 16-bit register. In this case, Modbus standard
define the read/write access mode to this kind of variables to be done in sequential mode.

CONFIGURATION, IDENTIFICATION AND SERVICE REGISTERS

Modbus Modbus
Afﬁ;ﬁ:’s Adgir ge 5s L)ya;: A:;;:s Function D\faffuu;t Minimum value Mav):l': :m
Endian Endian
Configuration Registers
1130 1130 u1é RW IP Address first octet 192 0 255
1131 1131 u1é RW IP Address second octet 168 0 255
1132 1132 u1é RW IP Address third octet 1 0 255
1133 1133 u16 RW IP Address fourth octet 10 0 255
1134 1134 u1é RW Subnet Mask first octet 255 0 255
1135 1135 u1é RW Subnet Mask second octet 255 0 255
1136 1136 u16 RW Subnet Mask third octet 0 0 255
1137 1137 u16 RW Subnet Mask fourth octet 0 0 255
1138 1138 u1é RW Gateway first octet 192 0 255
1139 1139 u1é RW Gateway second octet 168 0 255
1140 1140 u1é RW Gateway third octet 1 0 255
1141 1141 u1é RW Gateway fourth octet 1 0 255
Identification Registers
1152 1153 Software Version_LSB
1153 1152 us32 RO Software Version_MSB 51 0x0000 0000 OxFFFF FFFF
1154 1155 Product Code_LSB
1155 1154 us2 RO Product Code_ MSB 0x0000 0000 OxFFFF FFFF
1156 1157 Hardware Version_LSB
1157 1156 us2 RO Hardware Version_MSB 0x0000 0000 OxFFFF FFFF
1158 1159 Serial Number_L
1159 1158 us2 RO Serial Number H 0x0000 0000 OxFFFF FFFF
1162 1162 u1é RW Little Endian / big Endian 1 0 1
Service Regisers
1006 1006 u1é RO Error Register 0000 0x0000 0x8611
1007 1007 u1é RO Error Code 0000 0x0000 0x8611
1122 1122 u1é RW User Data RAM
1220 1220 u1é RO Drive Alarm Time n°0 0 0 OxFFFF
1221 1221 u1é RO Drive Alarm Code n°0 0000 0000 8611
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1222 1222 u1é RO Drive Alarm Time n°1 0 0 OxFFFF
1223 1223 u1é RO Drive Alarm Code n°1 0000 0000 8611
1224 1224 u1é RO Drive Alarm Time n°2 0 0 OxFFFF
1225 1225 u1é RO Drive Alarm Code n°2 0000 0000 8611
1226 1226 u1é RO Drive Alarm Time n°3 0 0 OxFFFF
1227 1227 u1é RO Drive Alarm Code n°3 0000 0000 8611
1228 1228 u1é RO Drive Alarm Time n°4 0 0 OxFFFF
1229 1229 u1é RO Drive Alarm Code n°4 0000 0000 8611
1230 1230 u1é RO Drive Alarm Time n°5 0 0 OxFFFF
1231 1231 u1é RO Drive Alarm Code n°5 0000 0000 8611
1232 1232 u1é RO Drive Alarm Time n°6 0 0 OxFFFF
1233 1233 u1é RO Drive Alarm Code n° 6 0000 0000 8611
1234 1234 u1é RO Drive Alarm Time n°7 0 0 OxFFFF
1235 1235 u1é RO Drive Alarm Code n°7 0000 0000 8611
1236 1236 u1é RO Drive Alarm Time n°8 0 0 OxFFFF
1237 1237 u1é RO Drive Alarm Code n°8 0000 0000 8611
1238 1238 u1é RO Drive Alarm Time n°9 0 0 OxFFFF
1239 1239 u1é RO Drive Alarm Code n°9 0000 0000 8611
1240 1240 u1é RW Reset Error Logs 0 0 1
1250 1250 u1é RO Read MAC Address (LSB)
1251 1251 u1é RO Read MAC Address
1252 1252 u1é RO Read MAC Address (MSB)
1260 1260 u1é RW Save All Parameters 0000 0x1111 0x6173
1261 1261 | ute | Rw | Restore All Default 0000 OX6F6C OX6F6C
Parameters
1262 1263 u16 RO Software Version
1263 1262 u1é RO Software Version
1268 1269 u1é RO Hardware Version
1269 1268 u16 RO Hardware Version

Tabella 15 - Registers di configurazione

B Register 1162: Little Endian / Big Endian

This register allow setting the read and write sequence for 32-bit registers as follows:

- Little Endian if the access is before to the least significative data and then to the most
significative data

- Big Endian if the access is before to the most significative data and then to the least
significative data

Available Values:
- “0”: for Big Endian
- “1”:  for Little Endian

RTA drives are Little-Endian mode as a default.
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B Register 1006: Error Register

Valid values for this register are 0 or 1:

“0”:  normal working condition; no error occurs.
“1”:  error occurs; the reason of the error can be read in register 1007 (Error Code). The
timeline sequence in Registers 1220...1239 has been updated.

B Register 1007: Error Code

This register allow to read the Error Codes
The available codes are:
0x8611: “Motor following error”

0x8400: “Axis speed too high”

0x5100: “Error power supply out of range”

0x4310: “Error drive excessive temperature”

0x2130: “Error short circuit” (or overcurrent on motor phase)
0x0000: “Emergency end”

After an error, the drive goes in Fault state and current in the motor windings is disabled
(current off).

B Register 1122: User Data RAM

The value of this register at the power-On is equal to 0. The register is reset when the logic
power supply (24 Vi) is switched-Off.

This register is a free use register.

B Registers 1220 + 1239: Drive Alarm Register

10 events Alarm Register.

For each event the following values are logged:
Event delay since the last power on of the drive (s)
Alarm code

The available values in “Alarm Code” are the ones indicated in the 1007 Register description
(Error Code).
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B Register 1240: Reset Error Logs

This register allows to reset Alarm Memory

Write “1” to reset the Drive Alarm Register (Registers 1220...1239).

B Register 1260: Store all parameters

The register is used to save parameters.

In order to avoid storage of parameters by misstate, storage is only executed when a specific
signature is written to the register. The available codes are:

MSB LSB

0x61 0x73 Store parameters

0x11 0x11 Store IP, subnet Mask and
Gateway

Note1: Keep the control power (24Vpc) ON more than 5 seconds, after sent the command.

Note2: See the appendix 1 for storable parameters

B Register 1261: Restore all default parameters

The register is used to restore the default parameters.

In order to avoid the restoring of default parameters by misstate, restoring is only executed
when the specific code is written:

MSB LSB
Ox6F 0x6C

Note1: Keep the control power (24Vpc) ON more than 5 seconds, after sent the command.

Note2: See the appendix 1 for storable parameters
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MOTION REGISTERS

Modbus Modbus
Address Address Data | Access . Default . .
Little Big type Type Function Value Minimum value | Maximum value
Endian Endian
1001 1001 u1é RO Status Word 0x0000 OxFFFF
1002 1002 116 RO Mode of Operation Display 0 1 6
1004 1005 Position Actual Value_L
132 RO — 0 -2147483648 2147483647
1005 1004 Position Actual Value_H
1020 1021 Velocity Actual Value_L
132 RO 0 0 800 000
1021 1020 Velocity Actual Value_H
1040 1040 uté RW Control Word 0x0000 0x0000 OxFFFF
1041 1041 116 RW Mode of Operation 0 1 6
1042 1043 Target Position_L
132 RW — 0 -2147483648 2147483647
1043 1042 Target Position_H
1044 1045 Profile Velocity_L
132 RW - - 24 000 0 800 000
1045 1044 Profile Velocity_H
1046 1047 Profile Acceleration_L
132 RW 640 000 2000 10 000 000
1047 1046 Profile Acceleration_H
1048 1049 Target Velocity_L
132 RW - 0 0 800 000
1049 1048 Target velocity_H
1062 1062 ute RW Velocity Window 21300 0 65535
1063 1063 uté RW Velocity Window Time 50 0 65535
1064 1064 uté RW Velocity Threshold 21300 0 65535
1065 1065 u1é RW Velocity Threshold Time 50 0 65535
1067 1067 ute RW Control Word from 1/0 0x0000 0x0000 OxFFFF
1068 1069 Non Utilizzato
1069 1068 Non Utilizzato
1070 1071 Non Utilizzato
1071 1070 Non Utilizzato
1072 1073 Profile Deceleration_L
132 RW 640 000 2000 10 000 000
1073 1072 Profile Deceleration_H
1074 1075 Max Motor Speed_L
132 RO 0 0 400 000
1075 1074 Max Motor Speed_H
Table 16 - Motion Registers
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B Register 1001: Status Word

The STATUS WORD corresponds to a string of 16 bit used to communicate the device condition.

Profile Position mode of operaion

Bit 15 | Bit 14 | Bit 13 | Bit 12 | Bit 11 |Bit 10 | Bit9 | Bit8 | Bit 7 | Bit 6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
Profile Cﬁosed Followin ietkPoinlt Ll.nt:t Target R ¢ Manufact Warni SWOiLCh Quick Voltage Fault Oper. Switched R?I'E:de
Ramp A;?\E)e g Error Z dn(;w Ac"t?\Le Reached emote Spec arning Disabled Stop Enabled au Enabled On Switch

g ON
0 0 S S S S S 0 0 S S S S S S S
Homing mode of operaion

Bit 15 | Bit 14 | Bit 13 | Bit 12 | Bit 11 |Bit 10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
Profile Cﬁosed Followin (IZ-Iomith Ll.nt:t Target R ¢ Manufact Warni SWOiLCh Quick Voltage Fault Oper. Switched R(i_a:)dy
Ramp A;?\E)e g Error ogﬁt[;e Ac"t?\Le Reached emote Spec arning Disabled Stop Enabled au Enabled On Switch

ON
0 0 S S 0 S S 0 0 S S S S S S S
Profile Velocity mode of operaion
Bit 15 | Bit 14 | Bit 13 | Bit 12 | Bit 11 |Bit 10 | Bit9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
. Ready
Closed Zero Int. Target Switch . .

User . : Manufact . Quick Voltage Oper. Switched To
specific AI::Otci)\E)e Reserved gf:ﬁ: /l-c"t?\]/z \Rlséiﬂéz Remote Spec Warning Disgi'jle d Stop Enabled Fault Enabled On SwOiLch
0 0 S S 0 S S 0 0 S S S S S S S

Legend:

Key: S: managed. 0: always = 0. 1: always = 1.

Managed bits of the STATUS WORD have the following meaning:

Bit 2: Operation Enabled
1 = Drive is in CURRENT ON status and the current flows in each motor winding.

Bit 3: Fault
Usually is 0, when it is 1 the drive is in Fault condition.

Bit 4: Voltage Enabled
0 = The power supply is higher than maximum allowed voltage or lower than minimum
allowed voltage.

Bit 5: Quick Stop
Usually 1, when it is O drive is in QUICK STOP status.

Bit 9: Remote
Drive can receive and execute command through communication bus when it is 1.
Communication through PDO is not allowed when it is 0.
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Bit 10: Target reached
Usually it is 0, it is 1 when a run or an homing procedure or a quick stop or halt command
is successfully executed.

Bit 11: Internal limit active

It is 1 when the motor position exceeded the limit switch (if limit switch function is
active).

Note: see the register 1088.

Bit 12: Zero speed status
In Profile Velocity mode, the bit 12 is equal to 1 when motor speed is 0 with a tolerance
range defined in register index 1064, for a time interval defined in register 1065.

Bit 13: Following Error / Max Slippage Error

It indicates the Position Error for motor stall, read by the drive through encoder.
0: No Position Error

1: Position Error

Bit 14: Closed Loop Active

Become active by means of register Enable StatusWord bit 14 (1106).

1: show that the drive auto-syncronization function (see registers 1108-1111 Auto-
Synchronization Parameters) is working in order to modify the motion;

0: show that the drive is in standstill state or the execution movements are Open Loop

type.

Bit 15: Profile Ramp

Become active by means of register Enable StatusWord bit 15 (1107).

1: show that the actual movement is an acceleration or deceleration ramp;
0: show that the motor is standstill or the velocity is constant.

This bit is active only in Profile Position or Homing mode of operation.

Note: Control Word/Status Word timing on a Master state Machine

When designing a state machine on an Ethercat Master, and starting from the Control Word
sending moment, we suggest to wait at least 12ms in addition to one cycle time before verify
(read) the effects on the Status word.

B Register 1002: Mode of Operation Display

In this register it is possible to read the mode of operation set in the drive through the
register 1041 “Mode of Operation”.

53/100



B Registers 1004 - 1005: Position Actual Value

In this couple of registers it is possible to read the motor shaft actual position sent from the
encoder (number of step).

In case of use a Following Error Reaction Code suitable for motors without encoder (register
1085 = 17), the position stored in this registers is the drive commanded position.

B Register 1020-1021: Velocity Actual Value

In this registers it is possible to read the velocity actual value of the motor shaft (Hz).

In case of use a Following Error Reaction Code suitable for motors without encoder (register
1085 = 17), the velocity stored in this registers is the drive commanded velocity.

B Register 1040: Control Word

The CONTROL WORD corresponds to a string of 16 bit. Through the control word the user can
control the condition of the device.

In the following table the meaning of control word bits is shown.

Profile Position mode of operation

Bit Bit Bit Bit Bit Bit . . . . . . . . . .
15 14 13 12 11 10 Bit9 | Bit8 | Bit7 | Bit 6 | Bit5 | Bit4 | Bit 3 | Bit 2 | Bit 1 | Bit O
ch ) .
eserved | v | RO | s | Newser| B | Qe | foabe | Sigeh
o o [0 [0 0 [0 S S S 0 S S S S

Homing mode of operation

Bit Bit Bit Bit Bit Bit . . . . . . . . . .
15 14 13 12 11 10 Bit9 | Bit8 | Bit 7 | Bit 6 | Bit5 | Bit4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
User specific Reserved Halt Ez;ttt Riserv Riserv Ng\gir?f t gr;zt:l; %Ltjl)cpk 52&2; Switch

I I [0 [0 0 [0 S S 0 0 S S S S

Profile Velocity mode of operation

Bit Bit Bit Bit Bit Bit . . . . . . . . . .
15 14 13 12 11 10 Bit9 | Bit8 | Bit 7 | Bit 6 | Bit5 | Bit4 | Bit 3 | Bit2 | Bit1 | Bit O
User specific Reserved Halt ;:;'étt Riserv Riserv Riserv gr;ae?ft %Ltl;;k \Egﬁg; Switch
lo o |0 Iy 0 Iy S S S 0 S S S S
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Legend:
Key: S: managed. 0: Not managed; set always bit = 0

To have a correct transition between OPERATIONAL MODE status, refer to Chap Errore. L'origine
riferimento non é stata trovata., Tab 4.

Bit 2: Quick Stop

1 = no Quick Stop execution; 0 = Quick Stop execution.

Bit 3: Enable Operation

1 = normal working drive (CURRENT ON); O = drive in CURRENT OFF state
Bit 4: New Set Point

If set to 1 by master it modifies bit 12 of the STATUS WORD (Set Point Acknowledge) and
executes a run depending on Target Position sent to the drive.

Bit 5: Change Set Point Immediately

0 = Target Position and/or Profile Velocity can be modified only after the target was reached or
after an Halt command;

1 = Target Position and/or Profile Velocity can be modified.
Bit 6: Rel/Abs
0 = absolute coordinates system; 1 = relative coordinates system

In CSP mode of operation, the bit 6 is always equal to 0; depending on the specific case, the
master can emulate a relative coordinate system , but it must always send to the drive the
absolute coordinates.

Bit 7: Fault Reset

If set to 1, Fault condition is reset, if the problem is finished (that means that the value of
register 1007 “Error Code” is 0x0000). After this bit 7 has to be set to 0.

Bit 8: Halt
0 = normal working condition; 1 = Halt execution and request stop to the motor.

At motor standstill, after Halt execution, Target Reached = 1 (bit 10 of STATUS WORD). If Halt is
then set to 0, Target Reached is automatically set to 0 and the interrupted movement is not
completed.

B Register 1041: Mode of Operation

The available modes of operation are the following:

1: Profile Position mode of operation
3: Profile Velocity mode of operation
6: Homing mode of operation
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PROFILE POSITION MODE

In mode of operation Profile Position the coordinate system depends from bit 6 of the CONTROL
WORD.

bit 6 = 1 relative coordinates system

bit6 =0 absolute coordinates system

- RELATIVE COORDINATE SYSTEM

Using this operation mode, the number of steps of the movement does not depend on the
starting position of the motor. For example, executing the run corresponding to the storage
shown in Errore. L'origine riferimento non é stata trovata., motor covers 240000 steps in the
positive direction; the starting position of the motor has no influence on the number of covered
steps.

The operation range is between [-2°'; 2°'-1]. The maximum number of steps that can be
executed with one instruction is equal to 2*'.

Modbus
Address Modbus Access . .
. Address Data type Function Setting example
Little . X Type
R Big Endian
Endian
1042 1043 Target Position_L
1043 1042 132 RW Target Position_H 240000
1044 1045 Profile Velocity_L
1045 1044 u32 RW Profile Velocity_H 100000 [Hz]
1046 1047 Profile Acceleration_L
1047 1046 us2 RW Profile Acceleration_H 80000 [Hz/sec]
1072 1073 Profile Deceleration_L
1073 1072 us2 RW Profile Deceleration_H 80000 [Hz/sec]

Tabella 17 - Registers per i parametri di Movimento

- ABSOLUTE COORDINATE SYSTEM

Using this operation mode, the number of executed motor steps depends on the position of the
motor shaft before the movement starting position (shown in registers 1004-1005, “Position
Actual Value”). The value written in “Target Position” will be equal to the final position after
the movement. Supposing to execute the same run described in the example of Table 6, the
motor shift is in positive direction if the motor is in a position lower than +240000 steps, or in
negative direction if the position before the start of the movement is higher than +240000. The
borderline case is when the starting position is +240000, in this case then motor doesn’t move.

Working with absolute coordinates operation mode requires the definition of an origin
corresponding to coordinate 0. Usually coordinate 0 can be defined through the execution of an
HOMING procedure.

The operation range is between [-2*'; 2*'-1]. The maximum number of steps that can be
executed with one instruction is equal to 2°'.

In Profile Position, Mode Of Operation can be switched from the following sub-states: Switched
On, Ready to Switch ON, Switch On Disabled, Operation Enabled.
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- MOTION PROFILES

The “0” to “1“ transition of the 4th bit of the Control Word determines the start of a movement.
The motion profile depends on the setting values of Profile Velocity (PV), Profile Acceleration
(PA) and from the steps difference between start position and target position (AS). In relative
coordinates system, this difference is equal to the absolute value of the Target Position,
whereas in absolute coordinates system, this difference is equal to the absolute value of the
difference from Target Position and the Actual Position of the shaft before moving starts.

Motion profiles can be of three type:

B START-STOP, if PV is minor or equal to 16000 Hz (12800 step/rev)
B TRAPEZOIDALE, if the relation PV2 < PA * AS is valid
B TRIANGOLARE, in all the other cases

TRAPEZOIDAL PROFILE
Va

TRIANGULAR PROFILE

A

START-STOP
Va

t

Figure 26 - Motor frequency related to motor position during a generic motion execution.
Acceleration profiles are only an example.

MULTI-SET-POINT MODE
To enable this function, the bit 5 (Change Set Point Immediately) of Control Word must be set.
- bit 5 = “0”, function Disable:

motion parameters cannot be modified when motor is running until the target position is
reached or before sending a HALT (bit 8 of Control Word) or QUICK STOP (bit 2 of Control Word)
command.

- bit 5 = “1”: function Enable:
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Target Position and/or Profile Velocity parameter can be modified when motor is running. In any
case, the Profile Acceleration cannot be modified; a new value is loaded only when the
movement gets the final target position.

MULTI SET POINT FUNCTION LIMITS:

- bit 6 of the Control Word (enable absolute/relative coordinates) should not be changed: if it is
changed, the new value is ignored. A relative movement has the overall starting point as a
reference.

- The Profile Velocity value is changed immediately after a new value is received, even during a
motion execution, independently of the New Set Point bit status.

- It is not possible to set Profile Velocity = 0 when motor is running (in this case the previous
value of Profile Velocity remains be valid). To stop a movement the commands HALT or QUICK
STOP can be used.

The drive acquires a new value of Target Position and changes the final position of the
movement only if the new target position is followed by a New Set Point command (i.e. a low-
>high transition of bit 4 of the Control Word).

- To execute a movement without intermediate stops, the movement must be monotonous, i.e.
the new Target Position must be greater or equal to the previous one for positive direction, or
lower (or equal) to the previous one for negative direction.

A not monotonous new Set Point is executed with the stop of the movement with a deceleration
ramp, the calculation of the new motion profile (during motor stop) and then the restart of the
motion to the new Target Position.

- The motion cannot be changed when a HALT or QUICK STOP command is sent or in case of a
stop and restart operation.

- The Set Point can be changed in any position of the run, even during acceleration or
deceleration ramps.

- When motor is running, the Set Point value can be changed many times.

PROFILE VELOCITY MODE

In Profile Velocity mode of operation, any movement, when started, will produce a shaft
rotation with the velocity set before in the registers “Target Velocity” (1048-1049).

For example, if we desire to execute the motion profile shown in Table 7, the motor shaft will
start to rotate in the positive direction with a target velocity of 140000 Hz (about 656 RPM) and
with an acceleration ramp of 80000 Hz/s.

The actual velocity can be read in real time in registers “Velocity Actual Value” (1020-1021).
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Modbus Modbus Data

Address Address t Access Type Function Setting example
Little Big Endian | YP€

Endian
1048 1049 Target Velocity_L
1049 1048 us2 RW Target Velocity_H 140000 [Hz]
1046 1047 Profile Acceleration_L
1047 1046 us2 RW Profile Acceleration_H 80000 [Hz/sec]

Table 18 - Profile Velocity motion parameters registers

During a motion, it is possible to change the velocity value without stopping the motion. In this
case, the motor will change the velocity and even the direction of the motion, following the new
setting values of velocity, direction and acceleration.

In Profile Velocity, the Mode Of Operation can be changed from the following sub-states:
Switched On, Ready to Switch ON, Switch On Disabled, Operation Enabled.

HOMING MODE

With Homing mode of operation, the encoder position can be reset depending on a proximity
sensor connected to the hardware 10 input (proximity input, if it is set in register 1088).

Available Homing Method are: 3, 4, 5, 6, 19, 20, 21, 22, 35, 37.

An example of valid parameters setting can be:

Modbus Modbus
Address Address L)ata A.I(_:CGSS Function Setting example
Little Big Endian | “YP€ ype
Endian
1058 1059 Home Offset_L
1059 1058 132 RW Home Offset_H 0
1050 1050 18 RW Homing Method 19
1052 1053 Homing Speeds during Search for Switch_L
1053 1052 usz RW Homing Speeds during Search for Switch_H 40000 [Hz]
1054 1055 Homing Speeds during Search for Zero_L
1055 1054 usz RW Homing Speeds during Search for Zero_H 3200 [Hz]
1056 1057 Homing Acceleration_L
1057 1056 us2 RW Homing Acceleration_H 100000 [Hz/sec]

Table 19 - Homing motion parameters registers

As example, the setting showed in Table 19, corresponds to a zero search procedure with 12800
step/rev, maximum frequency of 40 KHz, acceleration of 100 KHz/sec, slow approaching
frequency at 3200 Hz and with homing method 19 (DSP 402 V.2.0).

The following figure motor frequency VS time during a zero search procedure execution are
shown.
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Frequenza
Frequenza R
massima |T""TT°TTTT7 g A
\ :
Raggiungimento |
frequenza massima !
I
Ricezione segnale di prossimita i
I
Termine esecuzione percorso '
Frequie nza RUN_START-STOP !
. I
avvicinamento -/----------------- <
Y
Posizione

Inizio percorso HOMING Posizione di zero indicata dal segnale,
di prossimita piu eventuale offset

Termine esecuzione del percorso di HOMING;
inizio esecuzione percorso a bassa velocita

Figure 27 - Motor frequency VS time during a zero search procedure execution. Acceleration
ramps are only an example.

If, for example, the Home offset is £1000, after having reached the proximity sensor, this is the
position indicated as £1000.

Note: In HOMING parameters setting and with reference to Figure 27, , it is suggested to set
maximum speed higher than frequency value corresponding to 75 rpm (registers 1052 and 1053)
and approaching speed lower than frequency value corresponding to 75 rpm (registers 1054 and
1055).

In Profile Homing, Mode Of Operation can be changed from the following sub-states: Switched
On, Ready to Switch ON, Switch On Disabled, Operation Enabled.

B Registers 1042-1043: Target Position

In this registers it is possible to set

- the number of steps to be executed after receiving a “New Set Point” (bit 4 of CONTROL WORD) in
RELATIVE coordinate system (bit 6 of CONTROL WORD equal to 1)

- the position (indicated in number of steps) to be reached after receiving a “New set Point” if the
coordinate system is ABSOLUTE (bit 6 of CONTROL WORD equal to 0)

B Registers 1044-1045: Profile Velocity

Object active in Profile Position mode of operation only.

This couple of registers allows to set the maximum speed for a Profile Position Mode
movement.

The measure unit is Hz corresponding to number of steps for second.
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B Registers 1046-1047: Profile Acceleration

Object active in Profile Position or Profile Velocity mode of operation only.

This registers allow to set the value of acceleration/deceleration used to reach the
maximum/zero speed of a positioning movemement in Profile Position mode.

The unit of measure is Hz/s which corresponds to number of steps / s°.
The minimum setting value is 2000 steps / s

If a movement is running, a new value write in this register become active when the actual
movement is completed.

B Registers 1048-1049: Target Velocity

Object active in Profile Velocity mode of operation only.

This registers are reserved to set the desired speed value for movements in Profile Velocity
Mode.

B Register 1062: Velocity Window

In Profile Velocity mode, this register allows the setting of a threshold speed value (in steps/s).

When Actual Velocity become greater than the set value, after the delay written in register
“Velocity Window Time” (1063), the bit 10 of Status Word “Target Velocity Reached” switch to
the value “1”.

B Register 1063: Velocity Window Time

In Profile Velocity mode, this register allows to set a time threshold.

When Actual Velocity become greater than the velocity threshold set in register “Velocity
Window” (1062), the bit 10 of Status Word “Target Velocity Reached” switch to “1” after a time
delay equal to the value set in this register (in ms).

B Register 1064: Velocity Threshold

In Profile Velocity mode, this register allows to set a velocity threshold (in steps/s).

62/100



When Actual Velocity become lower than the velocity threshold, after a time delay equal to the
value set in register “Velocity Threshold Time” (1065), il bit 12 della Status Word “Zero Speed
Status” switch to value “1”.

B Register 1065: Velocity Threshold Time

In Profile Velocity mode, this register allows to set a time threshold.

When Actual Velocity become lower than the velocity threshold set in register “Velocity
Threshold” (1064), the bit 12 of Status Word “Zero Speed Status” switch to “0” after a time
delay equal to the value set in this register (in ms).

B Register 1067: CtriW_from_IO

In This register allows to enable a special function for digital inputs. The function make possible
the execution of a movement (in Profile Position or Profile Velocity operation mode) as follows:

Value of M | “CtrIW_from_lO” value (= OxNM) Mode of operation
0 OxNO Start Function disabled
1 OxN1 Start from 10 input in ABSOLUTE coordinates
2 OxN2 Start from 10 input in RELATIVE coordinates
3 OxN3 Start from 11 input in ABSOLUTE coordinates
4 OxN4 Start from 11 input in RELATIVE coordinates
5 OxN5 Start from 12 input in ABSOLUTE coordinates
6 OxN6 Start from 12 input in RELATIVE coordinates
7 OxN7 Start from 13 input in ABSOLUTE coordinates
8 OxN8 Start from 13 input in RELATIVE coordinates
Value of N
0 OxOM Halt Function Disabled
1 Ox1M Halt from 10
3 0x3M Halt from I1
5 0x5M Halt from 12
7 0x7M Halt from I3

In Profile Position mode, the setting value for the register “CtrlW from 10” can be obtained by
sum the enable value for the desired Start input (less significant byte) and the possible enabling
value for Halt input (more significant byte). For example, by writing in the register the value
0x31 (M=0x01 + N=0x30) will be enabled the Start function in absolute coordinate mode on 10
input and the function Halt on the I1 input. In particular:

B A positive transition applied to the selected input set as a Start Input, starts a motion
in absolute or relative coordinates. The status of the drive can be read by the
StatusWord, as usual.
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B A positive transition applied to the selected input set as Halt Input, stop the motion
running. The status of the drive can be read by the StatusWord, as usual.

B To start a new motion it is necessary to execute a new low to high transition of the
signal applied to the selected input.

B The motion parameters must be pre-set before the off-on transition on the selected
input.

- In Profile Velocity mode the more significant byte must be always set to 0. By using only the

desired Start input, it is possible to enable or disable the movement of the motor. In particular:

B An high logic level applied to the input (configured as a Start Input) enable the motor
motion following the pre-set Target Velocity.

B A low logic level applied to the input stop the motion execution. The value in the
Target Velocity register is not changed.

The motion status can be read by means of the Busy output (cfr. register 1089, Output Config):
ON indicates a running state, OFF indicates that motor is in steady state.

By means of register 1104 (Busy Delay) it is possible to set the time delay value from the motion
end and the Busy output switch off.

Note: the ControlWord must be set to 0xOF when using this function, in any motion profile. The
Halt command can be used and can be provided by means of the ControlWord, as usual, or by an
Halt input.

B Registers 1072-1073: Profile Deceleration
The register is active only in Profile Velocity mode of operation.

In this couple of registers it is possible to set the deceleration value used to get the zero velocity in
Profile Velocity mode.

The unit of measure is Hz/s which corresponds to number of steps / s2.

The minimum setting value is 2000 steps / s2.

B Registers 1074-1075: Max Motor Speed
These Registers is active only in Profile Velocity mode of operation.

In this couple of Registers it is possible to set the maximum value (absolute value) of the
velocity sent from drive to the motor in Profile Velocity mode of operation. This value limits the
maximum teoric value of Target Velocity.
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DRIVE SETTING PARAMETERS REGISTERS

Modbus

Afﬁ:ﬁ:’s erbeiz E;;: A.F;;:S Function D\;eaflauuelt Minimum value | Maximum value
Endian ig Endian

1080 1080 us RW Current Ratio 70 0 120
1081 1081 u1é RW Step Revolution 12800 12800 12800
1082 1082 us RW Current Equalization 0 0 0
1083 1083 us RW Current Reduction 1 1 1
1084 1084 us RW Encoder Window 3 1 5
1085 1085 us RW E‘;ﬁg‘”‘“g Error Reaction| 0 17
1086 1086 ug RW Position Error Reset 0 0 2
1087 1087 us RW Set Output 0 0 15
1088 1088 ug RW Input Config 15 0 15
1089 1089 us RW | Output Config ; gg: gj 0 39
1090 1091 Motor Code_L

u3s2 RW 712617 000000 999999
1091 1090 Motor Code_H
1092 1092 us RW Revolution direction 0 0 1
1093 1093 u1é RW Brake Delay Lock 100 0 1000
1094 1094 u1é RW Brake Delay Unlock 100 0 1000
1095 1095 u1é RW Brake Delay Current ON 0 0 1000
1096 1096 uté RW Brake Delay Azio Ready 230 0 1000
1097 1097 u1é RW Counter Watchdog 0 0 1
1104 1104 u1é RW Busy Delay 80 10 1000
1106 1106 uté RW Enable SW bit 14 0 0 1
1107 1107 uté RW Enable SW bit 15 0 0 1
1108 1108 u1é RW Auto Sync Enable 0 0 1
1109 1109 uté RW Auto Sync Kv 100 0 300
1110 1111 Auto Sync Window LSB

u32 RW 32000 1 64000
1111 1110 Auto Sync Window MSB
1112 1112 u16 RW Current Reduction Ratio 50 0 100
1113 1113 u1é RW Velocity Total Sample 100 1 200
1114 1114 ute | Rw |Reset j;“der On First| g 0 1
1115 1115 u16 RW gf‘sr:n - gi§;°§teps Homing| ¢, 0 255
1116 1116 u1é RW Power Up Speed Limit 0 0 32000
1117 1117 u16 RO Motor Current Limit 1 4
1118 1118 u1é RO Motor Proportional Gain 100 400
1119 1119 u1é RO Motor Dynamic Balancing 0 500
1120 1120 U16 RO Motor Current Recycling 0 1

Enable
1121 1121 U16 RW Ere‘f/gﬁftrion Count Peri 400 400 4000
Table 20
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B Register 1080: Current Ratio

Allow to set the desired drive current (peak value supplied to the motor) related to the nominal
full scale drive current.

Valid values are in the range 0 - 120% and corresponds to nominal current percentage set as
regards to full-scale current of the drive (register 1117) and depends also from the motor used.
The drive current can be calculated by the following expression (in square brackets, the objects
are indicated as [register number]):

Iy = [reg.1117] * [reg.1080/100]

The current can be automatically reduced in case of motor standstill (see registers 1083, 1112
and 1108)

Default value is 70. The value is the percent ratio with respect to the nominal current and must
be set taking into account motor performance and working conditions (i.e. duty cycle).

Motor model must be set in registers 1090-1091 (Motor Code).

To avoid motor and drive overheating, do not keep current values greater than 100% for long
period.

Change this value when motor is in stop condition.

B Register 1081: Step Revolution

Valid setting value is:

- 12800: correspond to 12800 step/revolution.

B Register 1082: Current Equalization

Valid setting values are:

- 0: equalization OFF
- 1: equalization ON

The drive acquire new setting only if motor is not running; in this case, the new setting become
active immediately.

Note1: equalization ON improve the motor torque at the middle speed. We advise to set
equalization OFF in case of high frequency sequence of short path.
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Note2: in case of Auto Sync function enabled (register 1108), the equalization is automatically
switched OFF.

B Register 1083: Current Reduction

Valid setting values are:

- 0: automatic reduction disabled
- 1: automatic reduction active

We advise to change setting with motor stop.

If automatic reduction is active the current is reduced with respect to the nominal current
following the ratio set in the register 1112 (Current Reduction Ratio) about 80 ms after the end
of the run, when motor is in standstill condition. The drive current is equal to the following
expression (in square brackets, the objects are indicated as [register number]):

lss = [reg.1117] * [reg.1080/100] * [reg.1112/100]

Nota1: except for particular cases, we advise to set ON the automatic reduction active in order
to avoid unsafe overheatings.

Note2: when Auto Sync function is enabled, the Current Reduction setting could be ignored: the
current reduction is set by the register 1108.

B Register 1084: Encoder Window

Valid setting values are:

: position error of 0.9° compared with the theoretical position
: position error of 1.8° compared with the theoretical position
: position error of 3.6° compared with the theoretical position
: position error of 5.4° compared with the theoretical position
: position error of 7.2° compared with the theoretical position
: position error of 9.0° compared with the theoretical position

1
U WN=O

The value of the encoder window corresponds to the limit of the angular error that causes the
raising of the synchronism motor loss error with Auto Sync disabled (see note2) (the drive synloss
reaction can be set by register 1085 Following Error Reaction Code).

Suggested value: 3.

The value can also be modified when the motor is running.
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Note1: if the encoder reading is disabled (register 1085 set to 17), the synloss cannot be sensed
and the Encoder Window setting is ignored).

Note2: if the Auto Sync function is enabled, the Encoder Window setting is ignored: the error
window become equal to the value set by the value in the registers 1110-1111.

B Register 1085: Following Error Reaction Code

Following Error Reaction Code allows to set different possible drive reactions to maximum error,
set by means of register 1084 if Auto Sync function is disabled or by means of registers 1110-
1111 if the Auto Sync function is enabled. In every Operation Modes, the Alarm of Following
Error causes the setting of bit 13 (Following Error) of Status Word at 1.

In case of use of a motor without encoder, this register must be set to 17, see also details about
registers 1090-1091.

- “0x00”: when a Following Error is raised during the execution of run with ramp, the drive
executes the deceleration ramp and stops. When a Following Error is raised during the execution
of run without ramp, the drive immediately stops.

Bit 10 (Target Reached) of Status Word is set to 1 when the motor stops, not when the target
position is reached.

Bit 13 of Status Word remains high until a following run execution.

-“0x01”: when a Following Error is raised, running motor is not stopped; bit 10 (Target Reached)
of Status Word is set to 1 when all steps required by the execution of the run are completed;
not when the set position is reached.

Bit 13 of Status Word remains high also during the following runs, as long as register 1086 is set
to 1 or 2 (or the drive executes transition that causes the disabling of the current in motor
windings, for example: Ready to Switch On).

Bit 13 of Status Word must be reset to run in Absolute Coordinate System.

A WARNING!

When the Auto Sync function is enabled, (value of register 1108 greater than 0), the setting
Following Error Reaction Code = 0x01 (which is only a software monitor and does not produce an
automatic transition to the Fault state in case of following error) can result in a potentially
dangerous situation if it’s not correctly managed, because the drive will not automatically go
into a Fault status in case of loss of synchronism.

It is recommended not to use the above settings; if the setting is used, the customer is the only
responsible to ensure the required safe operation of the system.
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Safe operation can be obtained by using an Ethercat Master which provides built-in drives
following error control systems (i.e. monitor for the difference from command Target Position
and Position Actual Value).

Note: When Auto Sync function is enabled with optional setting Following Error Reaction Code =
0x01, the bit 13 of Status Word becomes equal to 0 when the synchronization between motor
command position and actual position is recovered.

-“0x02”: when a Following Error is raised, the drive goes in Fault state and current in the motor
windings is disabled (current off).

In_modalita Profile Velocity: when the Following Error exceeds the value set in Encoder Window
register (1084) and the Auto Sync function is disabled or by registers 1110-1111 with Auto Sync
function enabled, the drive automatically is inhibited and current in the motor windings is
disabled. In this condition, the drive works in this way:

A - L’ The drive goes in Current Off state with a motor deceleration (the drive doesn’t keep
torque in the motor during deceleration).

1) - Status Word indicates the transition from “Operation Enabled” (0x1237 and
0x1637) to “Fault Reaction Active” (OxXXXF).

2) - Setting of bit 12 and 13 of Status Word are the following: bit 13 = 1, bit 12 = 0.
3) - Status Word is 0x201F (bit Remote and Quick Stop are set = 0).
4) - The drive ignores the new target sent from the master.
C - When the motor stops:
1) - The drive goes in “Fault” state (0x1218).
2) - Bit 12 and 13 of Status Word values are the following: bit 13 = 0, bit 12 = 1.

3) - Bit Remote = 1 (bit 9 of SW) means that the drive can receive new commands (by
means Control Word).

D - To reset error and set the drive in Operation Enabled state:
1) - Master must send a Control Word of "Fault Reset" (0x0080)

2) - Master must reset the drive in “Operation Enabled” by means CoE commands.

-“0x11”: It is the value to set if motor is without encoder. This is a preliminary setting of the
drive, the value must be written in a state lower than Operation Enabled. In this case, the drive
cannot read the encoder position and so cannot activate any kind of Following Error alarm. The
Position Actual Value sent to the Master corresponds to the command position sent from the
drive to the motor. The bit 13 of the Status Word is always equal to "0".
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B Register 1086: Position Error Reset

Allows user to reset a position error.
Write “1” to reset bit 13 (Following Error) of Status Word.

- In case of Auto Sync function disabled (register 1108 = 0), writing 1 in this object also produces
the reset of the offset between encoder position and command position.

This object can also be used to fix starting offset between Position Actual Value and Target
Position, for example due to an excessive load inertia on the motor shaft.

- In case of Following Error Reaction Code = “1”, this is the only method allowing the Status
Word bit 13 reset.

- In case of Following Error Reaction Code = 0 or 2, the Status Word bit 13 reset automatically
when drive state switch to a current OFF state or when a new Profile Position or Homing
movement start.

It is not possible to use the reset command when the drive state is different from Operation
Enabled.

By writing Following Error Reset = 2, the reset of following error is obtained by loading the drive
internal value of the logic step counter into encoder position register (Position Actual Value).
The command Following Error Reset = 2 is available only if register 1121 CPR (Encoder Counts
per Revolution) is set to 400.

We suggest to use this command only when the standard procedure cannot be used. For further
information please contact RTA.

Note1: the command is executed immediately. It is mandatory to switch back to 0 the value of
Following Error reset after the operation.

Note2: Following Error Reset commands are ignored when encoder is not active (Following Error
Reaction Code = 0x11) or when motor is not in current ON state (Operation Enabled).
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B Register 1087: Set Output

By means of this register it is possible to set the logic state of programmable outputs 00, 01, 02, 03 and
04, following the binary code shown in the table:

Register VAlue
1087

o
o
Q

o
N

o
w

o
g

WIWINININININNNNNNSRS R R QA Q)=
S|S0l N| o | U K| W|N|=| S| v|co|N|on| o A | w| N2 o] P X N|oM G A WN| = O

=IO =O=O=0O—=O—=O=0O=0O—OoO—=oO=0O=O—=oO=0Oo=Oo -0
_ | =m OO == OO == OO == O|O == OO ==O|0O=—=O0|—=—=OlO

_ === OO OO == (== OO0 O == == OO0 O == == OO0 O

_— e L | e [ | e | e [ | e [ [ e | e [ e | e | 2 [ O OO O OO OO OO0 OO0 O

In the table, 0 corresponds to OFF output and 1 corresponds to ON output.

The outputs are considered ON when they are closed as regards to common of outputs (see
hardware instruction manual).

Note: In the table, the outputs are set as “general-purpose” by means of register 1089 (Output

Config).
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B Register 1088: Input Config

Input Config allows to set the operation mode of hardware inputs (see Register Digital Inputs
1008-1009 description) as shown in the following table:

For X-PLUS MT S4:

BIT OF “INPUT

INPUT CONFIG” VALUE MODE of OPERATION

o o 0 PROXIMITY INPUT
1 GENERAL-PURPOSE INPUT

) o 0 NEGATIVE LIMIT SWITCH INPUT
1 GENERAL-PURPOSE INPUT

" 2 0 POSITIVE LIMIT SWITCH INPUT
1 GENERAL-PURPOSE INPUT

5 3 0 TOUCH PROBE INPUT
1 GENERAL-PURPOSE INPUT
0 -

STO1/5T02 IC7 1 SHOW STO INPUTS STATUS ON Bit24 OF DIGITAL
INPUT REGISTER (1008-1009)
Table 21 - Input Config
For X-PLUS MT B4:
INPUT BITC%Z;:SE UT | vaLue MODE of OPERATION

0 PROXIMITY INPUT

10 Ico 1 GENERAL-PURPOSE INPUT
0 NEGATIVE LIMIT SWITCH INPUT

" Ic1 1 GENERAL-PURPOSE INPUT
0 POSITIVE LIMIT SWITCH INPUT

12 IC2 1 GENERAL-PURPOSE INPUT

3 3 0 TOUCH PROBE INPUT
1 GENERAL-PURPOSE INPUT

Table 22 - Input Config

The value of Input Config is equal to the binary coding of the inputs.

Note: 11 and I2 inputs can be set as limit switch independently from each other.
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B Register 1089: Output Config

Output Config allows to set the operation mode of outputs as shown in the following tables:

For X-PLUS MT S4:

OUTPUT CONFIG Value

MODE OF OPERATION

: GENERAL-PURPOSE OUTPUT
: EDM OUTPUT (MONITOR OUTPUT)
: DRIVE FAULT OUTPUT

: GENERAL-PURPOSE OUTPUT
: EDM OUTPUT (MONITOR OUTPUT)
: GENERAL-PURPOSE OUTPUT

: GENERAL-PURPOSE OUTPUT
: GENERAL-PURPOSE OUTPUT
: GENERAL-PURPOSE OUTPUT

17

: BUSY
: EDM OUTPUT (MONITOR OUTPUT)
: DRIVE FAULT OUTPUT

21

1 BUSY
: EDM OUTPUT (MONITOR OUTPUT)
: GENERAL-PURPOSE OUTPUT

23

: BUSY
: GENERAL-PURPOSE OUTPUT
: GENERAL-PURPOSE OUTPUT

33

: GENERAL-PURPOSE OUTPUT
: EDM OUTPUT (MONITOR OUTPUT)
: BRAKE OUTPUT

38

: BUSY
: EDM OUTPUT (MONITOR OUTPUT)
: BRAKE OUTPUT

For X-PLUS MT B4:

Table 23 - Output Config

OUTPUT CONFIG Value

MODE OF OPERATION

: GENERAL-PURPOSE OUTPUT
: GENERAL-PURPOSE OUTPUT
: DRIVE FAULT OUTPUT

: GENERAL-PURPOSE OUTPUT
: GENERAL-PURPOSE OUTPUT
: GENERAL-PURPOSE OUTPUT

13

: BUSY
: GENERAL-PURPOSE OUTPUT
: DRIVE FAULT OUTPUT

17

1 BUSY
: GENERAL-PURPOSE OUTPUT
: GENERAL-PURPOSE OUTPUT

35

: GENERAL-PURPOSE OUTPUT
: BRAKE OUTPUT
: DRIVE FAULT OUTPUT

36

: BUSY
: BRAKE OUTPUT
: DRIVE FAULT OUTPUT

39

: GENERAL-PURPOSE OUTPUT
: BRAKE OUTPUT
: GENERAL-PURPOSE OUTPUT

Table 25 - Output Config
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Busy Output: The Output 00, if it is set as “Busy Output”, indicates the state of running or
steady of the motor. In particolar, Busy Output = 1 indicate motor running.

Brake Output: In the case of output O1 set as “Brake Output”, it can be used to drive holding
brake only. It cannot be set by the user, but it is controlled by the drive.

The output is ON if the drive is in Operation Enabled state only.

Note: The setting of Output Config object must be made at the beginning, before the transition
to OPERATION ENABLED and after this transition, it cannot be changed.

In particular, when the drive is in OPERATION ENABLED or during the execution of movements, it
is not allowed to modify the Output config register to enable or disable the "Brake Output”.

AWARNING!

Use for safety related functions is forbidden (EN 60204-1). Moreover, when the application
arrangement is in such way that a motor fault or failure could generate a risk for property or
human life, external independent safety protection system must be provided in the machine.

B Registers 1090-1091: Motor Code

By these registers it is possible to auto-configure some drive parameters setting the code of
motor to be used.

Each motor code corresponds to the code of R.T.A. motors with or without encoder, as shown in
the following tables:

R.T.A. MOTOR CODE FOR X-PLUS MT

Reg. l(a)?uoe-m% Motor with Encoder Motor without Encoder
256650 -- SP 2566-5000
286150 EM 3F1L- xxxx / RM 3T1M-xxxx SM 2861-5055
286151 -- RM 3R1M
286250 -- SM2862-5055
286251 EM 3F2M- xxxx / RM 3T2M-xxxx SM 2862-515x / RM 3R2M
286351 EM 3F3M- xxxx / RM 3T3M-xxxx SM 2863-5155 / RM 3R3M

Table 24 -Motor Codes

In the table above, xxxx can assume the following values:
- “04D0” = motor with 400 CPR encoder, no zero index;
- “O4E0” = motor with 400 CPR encoder, and zero index;

- “OHEO” = motor with 4000 CPR encoder, and zero index.
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- Setting of a Custom Motor

It is possible to set a 4 digit exadecimal motor code, for example OXxABCD (with OXABCD less than 0x8000),
to configure some internal drive parameters and maximize drive performance in case of use of a specific
motor, different from what showed in the above list.

In detail:

- A set the current recirculation (0: recirculation disable; 1: recirculation enabled)

- B set the dynamic compensation value (7: 700%; 0: 0%)

- C set the current proportional gain (setting values are from 1 to F, where 1 = 100%, F = 1500%)
- D set the value of nominal current in Ampere (setting values are 1,2,3,4).

It is recommended to use the setting of a custom motor only in cases of not adequate
performances (such as excessive noise, etc.) when using RTA reference motor. Please contact
RTA technical service before setting any custom motor parameters.

Note: In case of use a motor without encoder, please consider that:

- Register 1085 (Following Error Reaction Code) should be set to “17”. In this case, a possible
loss of synchronism cannot be detected.

- The bit 13 of Status Word is always = 0 and register 1004-1005 (Position Actual Value) will show
the commanded position sent from the drive to the motor

B Register 1092: Revolution Direction

This parameter is conceived to be set at the machine start-up and cannot be changed later.

Setting values: 0, 1.

B Register 1093: Brake Delay Lock

For Output Config values which include the setting of output O2 as Brake Output, the register
allows to set the delay between disable of the brake output (BRAKE LOCKED) and next transition
Current-ON -> Current-OFF: 5,8 e 9 (See Figure 28).

This parameter can be set in a range of values between 0 and 1000 ms.

The default value is 0 ms.
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B Register 1094: Brake Delay Unock

For Output Config values which include the setting of output 02 as Brake Output, the register
allows to set the delay to enable brake output (BRAKE UNLOCKED) in the transitions Current-OFF
-> Current-ON.

These parameters can be set in a range of values between 0 and 1000 ms.

The default value is 0 ms.

B Register 1095: Brake Delay Current-ON

This register allow to set the delay from the switching command to the real switch from Current-
OFF to Current-ON condition.

These parameters can be set in a range of values between 0 and 1000 ms.

The default value is 0 ms.

B Register 1096: Brake Delay Azio Ready

In all the state transitions where switching from a Current-OFF to Current-ON condition take
place, this register allow to set the time delay of: “state transition done and drive ready to
receive a new motion command”.

These parameters can be set in a range of values between 0 and 1000 ms.
The default value is 30 ms.

In Figure 28 the time delay signal switching, setting by registers 1093, 1094, 1095 and 1096 are
shown.

For further information about different settings, please contact R.T.A.
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COMANDO COFF CON COFF
CON/COFF
LOCK UNLOCK
FRENO BLOCCATO SBLOCCATO
. < TUL BRAKE DELAY UNLOCK
- (100 ms)
MOTOR
EXCITATION . TCON BRAKE DELAY CON TL BRAKE DELAY LOCK
(0 ms) (100 ms)
DRIVE
READY _ TRDY BRAKE DELAY DRIVE READY
g (230 ms)

Figure 28 - Timeline sequence

B Register 1097: Counter Watchdog

If this register is set to a value different from 0, the function “Watchdog” becomes active and
the timeout is set to the value stored in the register. In this case, if drive does not receive any
read or write message before the timeout set in the register, goes to the Fault state.

Available values are in the range: 100+32000 [ms].

B Register 1104: Busy Delay

This register allows to set the switch-off time delay of Busy output (cfr. register 1089 for output
setting) starting from the end of the executing motion.

Default value is 80 ms.

Setting values are: 10+1000 [ms].

B Register 1106: Enable Status Word bit 14

This register allows to set the function of bit 14 of Status Word. This bit can be used to show the
state of the Auto Sync function when motor is running.

Setting values are:

“0”: bit 14 not used
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- “1”: bit 14 switch to “1” when the Auto Sync function acts to modify a potential
synloss condition.

B Register 1107: Enable Status Word bit 15

This register allows to set the function of bit 15 of Status Word. This bit can be used to show the
acceleration state of a movement. This feature is available inly for Profile Position and Homing
mode of operation.

Setting values are:

“0”: bit 15 not used
“1”:  bit 15 switch to “1” when an acceleration or deceleration ramp occur.

B Register 1108: Auto Sync Enable

This register allows to enable the Auto Synchronization function.

Auto Synchronization allows the drive to recover - within specific range limits - possible gaps
between rotor position and drive command that can be result in a loss of syncronism.

If rotor is stopped, the range limits are equal to 1 full step (x1.8°).
If rotor is moving, the range limits corresponds to 2 full steps (3.6°).

In practice, the Auto-Sync function enable a sort of hybrid control system similar to a Closed
Loop system: when the gap between rotor position and drive command is lower than 1 full step,
the drive works in Open Loop mode (micro-stepping); when the gap between rotor position and
drive command is greater than 1 full step, the drive works in Closed Loop mode up to the
complete recovery of motor synchronism, then the drive turn to work in Open Loop mode. When
operating in Closed Loop mode, the drive operates to provides the maximum torque at the motor
depending on nominal current and speed.

The Auto-Sync function cannot be enabled when object Following Error Reaction Code (1085) is
set to 17 (0x11), i.e. when drive is working without encoder. In this case drive is always working
in open loop mode.

Auto Synchronization function can also be used to:

- Mechanical impact position search: the bit 23 of Digital Inputs (registers 1008-1009) switch to 1
when the gap between rotor position and drive command overcome the internal limit (window).
This condition can also be indicated by bit 14 of Status Word (see description of register 1001)

- Movements with speed, acceleration/deceleration greater than the maximum allowable in
Open Loop mode.

The Auto Sync function can be enabled and disabled at any time, also when motor is in Current
ON.

Setting values are:
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- “0” = function disabled (default value)
- “1” = function enabled, current reduction disabled

- “2” = function enabled, current reduction enabled when motor standstill and the Auto Sync
function is not working to recover an excessive position gap (shown by bit 23 of the registers
1008-1009, Digital Inputs)

- “3” = function enabled, current reduction enabled when motor is standstill

Note1: it is recommended to enable Auto Sync after having carefully verified the encoder
connections, ground connection of both drive and motor and after basic test of movements in
Open Loop mode.

Note2: it is advised to enable Auto Sync function in mode 2. Use mode 1 only when the Auto
Sync function become active frequently. Use 3 only for cases when is not possible to reach a safe
thermal working conditions by simply set the suitable drive nominal current (register 1080,
Current Ratio).

B Register 1109: Auto Sync Reactivity [Kv Gain]

This register allows to set the reactivity of the Auto Sync function.
Available setting values are: 0, 50, 100 (default), 150, 200, 250, 300.

Greater is the setting value and greater is the precision of the movements in Closed Loop when
recover synchronism and greater is the maximum motor velocity limit.

Values greater than the default value can be set only in case of low load inertia, low
acceleration/deceleration ramp. In other cases, back-EMF can generate overvoltages which can
produce unwanted turn ON of the overvoltage protection system of the drive (Error Code
0x5100).

High values of Reactivity (250 and 300) could generate in particular conditions, a loss of
smoothness of motion profiles.

B Registers 1110-1111: Auto Sync Error Window

This register allows to set the threshold of the angular position error which is the limit of the
activation of synloss alarm. When this limit is overcome, drive raised the alarm.

With Auto-Sync function enabled, this object substitutes the Encoder Window (register 1084).
The drive read the correct parameter (in register 1084 or registers 1110-1111) with respect to
the function mode (Open Loop or Closed Loop).

The available settings values are in the range: 1 + 64000 (number of step). The default value is
32000.
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If the object Following Error Reaction Code is set to Ox01, the following error alarm is
automatically reset when the cause vanish. In standard mode of operation, the alert is not
automatically reset (see the description of 1086 register).

All the above parameters can be set in any drive state.

B Register 1112: Current Reduction Ratio

Allows to set the ratio (as a percentage) of the standstill current with respect to the nominal
current when the current reduction function is enabled (by means of object 1083 or register
1108).

Setting values are in the range: 0 + 100 (%).
Default value is 50.

The standstill current value can be calculated as follows (by using parameters in registers 1117,
1080 and 1112):

lss = [reg.1117] * [reg.1080/100] * [reg.1112/100]

B Register 1113: Velocity total sample

Through this register it is possible to set a parameter regarding rotor position and velocity
sensing.

In particular, allows to set the number of samples of Position Actual Value (registers 1004-1005)
used to calculate the actual velocity, Velocity Actual Value (registers 1020-1021). The
calculation time (in ms), is equal to the number of setting samples.

Setting values are: 1,2,4,5,8,10,20,25,40,50,100,200.

Default value is 100.

B Register 1114: Reset Encoder On First Power Up

It allows to set the automatic encoder position reset function when the drive switch to current
ON the first time from the 24V, power ON (see paragraph 2.2, transition 4: SWITCHED ON =>
OPERATION ENABLED) or when writing the following objects: CPR (register 1121) or Step
Resolution (register 1081) or Revolution Direction (register 1092).

Setting values are:
- “0” = no reset (default)

- “1” = enable reset encoder
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B Register 1115: Hard Stop Disengaging Steps

It allows to set the number of steps executed in the opposite direction respect to the main
movement at the end of the homing sequence in mechanical impact position search (Homing
Method -1 e -2).

Setting values are in the range from 0 to 255. The default value is 64.

B Register 1116: Power Up Speed Limit

By writing a value > 0, the motor state monitor function is enabled.

In particular, if the motor is running before the transition Current OFF->Current ON with a speed
greater than the value set in this subindex (indicated in steps/s), the current in motor windings
is limited to zero. The drive do not swich to Current ON state, but goes to the Fault.

This feature is useful to prevent potential dangerous conditions in case of vertical load axis.

The setting values are in the range 0:32000. The default value is 0 (function disabled)

B Register 1117: Motor Current Limit

Allows to view the parameters related to the motor drive that can be configured by registers
1090-1091 (Motor Code).

In particular shows the maximum current value (peak value) that drive can supply to the motor
in the actual configuration (A).

B Register 1118: Motor Proportional Gain

Allows to view the parameters related to the motor drive that can be configured by registers
1090-1091 (Motor Code).

In particular shows the proportional gain value of the current regulation circuit. It is expressed
as a percentage ratio (%)

B Register 1119: Motor Dynamic Balancing

Allows to view the parameters related to the motor drive that can be configured by registers
1090-1091 (Motor Code).

81/100



In particular shows the dynamic compensation parameter. It is expressed as a percentage
fraction (%).

B Register 1120: Motor Current Recycling Enable

Allows to view the parameters related to the motor drive that can be configured by registers
1090-1091 (Motor Code).

In particular shows the status of the current recirculation (enable or disable).

B Register 1121: CPR

Allows to set the corresponding CPR (counts per revolution) of the motor encoder.

For RTA motors, the default value is suitable for motor series EM xxxx-04D0 or EM xxxx-04EQ and
it must not be changed.

For RTA motors series xxxx-OHEQ, the object value must be set to “4000” (see registers 1090-
1091).

For other motor models with encoder, it would be necessary set a value different from the
default one.

Verify the encoder motor features before changing the default value. In any case, it is always
possible to contact RTA.

Writing this object when state machine is different from Operation Enabled or Quick Stop
Active, produce the reset of the encoder position (Position Actual Value).

Writing this object when state machine is Operation Enabled or Quick Stop Active, produce the
reset of the encoder position only after the following transition Current ON -> Current OFF.

Note1: the output signals of the encoder are 90 degrees out of phase each other, as a
consequence, the real encoder resolution is 4 times the value indicate in CPR index.

Note2: the unit of measure for the encoder position shown in object Position Actual Value
(registers 1004-1005) is “number of steps”, in accordance with the step/revolution value
indicated in register 1081.
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I/0 SETTING REGISTERS

Modbus Modbus
Address Address Data | Access Function Default Minimum Maximum
Little Big type Type Value value value
Endian Endian
1008 1009 Digital Input_L
u32 RO — 0 0 OxFFFF FFFF
1009 1008 Digital Input_H
1010 1011 Digital Output_L
u32 RO — 0 0 0x01FO0 0001
1011 1010 Digital Output_H
1014 1015 Touch Probe Neg Value_L
132 RO 0 -2147483648 2147483647
1015 1014 Touch Probe Neg Value_H
1016 1017 Touch Probe Pos Value_L
132 RO 0 -2147483648 2147483647
1017 1016 Touch Probe Pos Value_H
1018 1018 u1é6 RO Touch Probe Status 0x0087
1066 1066 uté RW Touch Probe Function 37

Table 25 -1/0 parameters registers

B Registers 1008-1009: Digital Input

This register shall monitor the status of general-purpose input and the status of special function
inputs as shown in the following table:

Bit 23...20 Bit 19 Bit 18 Bit 17 Bit 16 Bit 15...3 Bit 2 Bit 1 Bit 0
Reserved 13 12 11 10 Reserved PX Po§1't1"ve Negat'ive
Limit Limit
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved

Note: Available/Setting inputs are described in register 1088.

When Inputs 11 and 12 are set as limit switch:
1) When limit switch inputs are ON, the motor is free to move.
2) When a limit switch input is OFF, the following behaviors are possible:
- Bit 11 of Status Word goes to 1 (Internal Limit Active)
- The motor begins to stop like it has received Halt command by means of Control Word.

- After a motor stop depending on Internal Limit Active, the motor can run only in the
opposite direction. Movements in previous direction are inhibited until limit switch is ON.

®) For X-PLUS MT S4:

If bit 7 of Input Config (register 1088) is set to 1, the bit 24 become equal to 1 in case of drive is
in Safe Torque Off state.
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B Registers 1010-1011: Digital Output

This object shall monitor the status of general-purpose output and the status of special function
output (02 Brake Out) as shown in the following table:

Bit 31...21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16 Bit 15...3 Bit O
Reserved Reserved 03 02 01 00 Reserved Brake Out

Note: Available/Setting outputs are described in register 1089 (Output Config).

B Registers 1014-1015: Touch Probe Negative Value

In this couple of registers, the negative edge sample position of Touch Probe trigger signal can
be read. The Touch Probe function can be enabled by register 1066.

B Registers 1016-1017: Touch Probe Positive Value

In this couple of registers, the positive edge sample position of Touch Probe trigger signal can be
read. The Touch Probe function can be enabled by register 1066.

B Register 1018: Touch Probe Status

This register show the state of function Touch Probe, in particular:

- Bit 0 indicates Touch Probe Function is active.

- Bit 1 indicates that a position has been sampled on positive edge of sampling signal.

- Bit 2 indicates that a position has been sampled on negative edge of sampling signal.
- Bit 6 indicates the set sampling operation mode: 0=Touch Probe input; 1=index pulse.

- Bit 7 indicates current logic state of sampling signal.
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B Register 1066: Touch Probe Function

This register allows to activate and configure the Touch Probe function, in particular:

Bit 0 enables Touch Probe Function. Disable and enable Touch Probe Function to reset stored
position.

Bit 2 enables position sampling on encoder index

Bit 4 enables position sampling on positive edge of the signal on:
- 13 input, when Bit2 = 0

- encoder index pulse, when Bit2 = 1

Bit 5 enables position sampling on negative edge of the signal on:
- 13 input, when Bit2 = 0

- encoder index pulse, when Bit2 = 1

Note1: The sampling of the position can be affected by a maximum delay of 300us, compared to
the switching of the TOUCH PROBE INPUT.

Note2: The sampling of the Touch Probe Function cannot be enabled simultaneously on positive
and negative edge trigger. The desired sampling edge (positive or negative) must be chosen
when function is enabled.
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HOMING REGISTERS

Modbus Modbus
Address Address Data | Access Function Default Minimum Maximum
Little Big type | Type Value value value
Endian Endian
1050 1050 u16 RW | Homing Method 0 0 37
1052 1053 Homing Speed Search for Switch_L
us2 RW - - 16 001 16 001 400 000
1053 1052 Homing Speed Search for Switch _H
1054 1055 Homing Speed Search for Zero _L
u32 RW 0 0 16 000
1055 1054 Homing Speed Search for Zero _H
1056 1057 Homing Acceleration_L
us2 RW - - 2 000 2 000 10 000 000
1057 1056 Homing Acceleration_H
1058 1059 Homing Offset_L
132 RW 0 -2147483648 | 2147483647
1059 1058 Homing Offset_H

Table 26 -Homing Registers

B Register 1050: Homing Method

The register allows to set the desired homing mode.

Available homing modes are:

4
5

6

19
20
21
22
35
37

homing on positive home switch and index pulse
homing on positive home switch and index pulse
homing on negative home switch and index pulse
homing on negative home switch and index pulse
homing on positive home switch
homing on positive home switch
homing on negative home switch
homing on negative home switch
homing on current position

homing on current position

Note: With no encoder motors, homing mode 3, 4, 5 and 6 must not be used.

B Registers 1052 - 1053: Homing Speed During Search for Switch

In these registers, the homing speed during search for switch (high speed) can be set.

The measure unit (Hz) corresponds to step/s.

Note: for the execution of a correct homing procedure, the Homing Speed and Homing
parameters must be chosen in such a way that, during the deceleration ramp after reaching the
proximity, the motor exceeds the position range of the sensor. Therefore, the setting values for
this object must be greater than 75 RPM (16001 step/s with resolution factor of 12800 step/rev)
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B Registers 1054 - 1055: Homing Speed During Search for Zero

In these registers, the speed during zero final approach in homing procedure can be set.
The measure unit (Hz) corresponds to step/s.

Note: for the execution of a correct homing procedure, it is recommended speed setting < 75
rpm

B Registers 1056 - 1057: Homing Acceleration

These registers allow to set the value of acceleration/deceleration to reach the maximum speed
during homing procedure.

Hz / sec corresponds to number of step/s’.

The minimum setting value is equal to 2000 step/s’.

B Registers 1058 - 1059: Homing Offset

In this memory area, it is possible to set a value (number of steps) corresponding to the offset
between the proximity sensor and the desired home position.
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14. SAFE TORQUE OFF FUNCTION

SAFE TORQUE OFF (AVAILABLE ONLY FOR X-PLUS MT S4)

SYSTEM CONFIGURATION

* sT02

* sTO1

+
Monitor

Safe
outptl},t

Feedback
input

SAFETY UNIT

O .
Emergency
Stop button

Figure 29 -Safety Unit wiring scheme.

STO FUNCTION

Safe-torque-off function reduces injury risks and ensures the safety for those who work near
moving parts of equipment. This function employs 2-channel input signal that independently

block the motor current.

STO FUNCTION SCHEME DECRIPTION

STO function disables the current flowing into motor windings. Each of two STO1 and STO2
channels act independently to shut down motor current. A failure of one single channel does not

compromise the activation of the safety function.
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STANDARD CONFORMITY
STO function meets the following safety standards:

B |EC 61800-5-2, safe torque off (STO)
B |EC 61508, SIL3

Probability of a dangerous failure per hour, with use of Error Detection Monitor (EDM) to grant
Diagnostic Coverage (DC), is described in the following table:

PHFd Tempo di Test | Tempo di Missione | SIL
3.50x10°"° 1 month 10 years 3
4.00x10°" 10 years 10 years 3

Table 27 - Probability of failure

A WARNING!
RISK ASSESSMENT
The drive meets the requirements safety standards above described.

However, before activating safety function, make sure to assess the risks associated with the
overall equipment to ensure complete safety.

AWARNING!
RESIDUAL RISK

Even if STO function is active, the following risks remain. Please ensure the installation safety is
maintained, even in case the below-indicated situations occur, through a correct risk
assessment.

B When STO function is activated while the motor is running, the current into the motor
is shut down. The motor continues to run due to inertia. Please make sure to ensure
safety conditions of the system to avoid any danger until the motor stops completely.

B When the motor is used in vertical axes, it is possible that without holding torque, the
axes rotate due to gravity. In this case, it is necessary to provide external device (i.e.
electromagnetic brake) to stop the motor within requested range.

B In case of short circuit or failure of power device transistor, the motor could make an
uncontrolled movement within a range up to 180 degrees in electrical angle (180
degrees in electrical angle=1/50 of a turn) and then remain a stable position. It is
necessary to verify that this limited movement does not correspond to some risky
conditions.

B Be sure that SAFE TORQUE OFF function properly works before machine use, at first
machine start-up and at every drive replacement. If input / output signals are not
used correctly, the STO function doesn’t work properly and dangerous situation can
occur.
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B When STO function is active, the drive power supply is not shut down. In case of
maintenance or check of the drive, please be sure to shut down power supply to avoid
electric shock.

CONNECTIONS

All input and output logic signals are optically insulated among them and from internal power
circuits.

For each input signal correspondent terminals numbers of connector C3b are indicated:

Pin Number Function Note
51 STO2+ Positive Input STO2
52 STO2- Negative Input STO2
53 Shield Shield connection for STO input cables
54 STO1+ Positive Input STO1
55 STO1- Negative Input STO1

Table 28 - Pin/STO-input cross reference

OUTPUTS (connector C2)

The outputs are considered ON when they are closed as regards to common of outputs (24). For
each signal the correspondent terminals numbers of connector C2 are indicated:

Pin Number Function Note
21 02 OUTPUT Aux output
22 01 OUTPUT Aux output
23 00 OUTPUT Aux output
24 Common outputs terminal

Table 29 -Pin/Uotputs cross reference

Note: Depending on status of register Output Config, user can set output values
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STO1 and STO2 inputs structure scheme MONITOR output structure
= DRIVE
Vin = 24 Volt Vmax = 45 Volt
In+ Imax = 50 mA Out
R1 =33 KOHM Vsat < 0.8 Volt (at 10 mA) 22 Ly
R2 = 390 OHM —
r'd
18 Volt < Vin, < 27 Volt ’'4
0 Volt < Vin_ < 3 Volt —
Out —
In- 24
NOTE:
Insert a protection diode in parallel with the load
in case of inductive load.
(16a) (16b)

Figura 30 - STO inputs and EDM output scheme.

ENADLE / DISABLE STO: TIMING INFORMATION

The correct and stable enabling of STO function is effective after a maximum time of 20 ms
after STO1 and STO2 switching off.

Monitor Output indicates that STO function is active with a maximum delay of 20 ms from STO1
and STO2 input signals switch off (Figura 31).

ON_24V
STO1, STO2

OFF 0V

STATO ATTIVO SAFE TORQUE OFF

AZIONAMENTO
STATO
MONITOR
max 20ms

Figura 31 -STO timing.
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TIMING OF INPUT-OFF SHOT PULSE FOR SAFETY DEVICE SELF-DIAGNOSIS

In case of the safety device perform self-diagnosis through input-off shot pulses, the input-off
shot pulse must have a maximum duration of 1 ms. (Figure 32).

STO function is not activated when the period of STO inputs signal STO1 / STO2 - OFF is 1 ms or
less.

In order to surely grant the activation of the Safe Torque Off function, it is necessary that STO1
and STO2 input signals are turned off for 20 ms or more (Figura 31).

Note: When STO1 and STO2 input signals switch ON and OFF in a range of 1-20 ms, motor loss of
synchronism and/or wrong signaling can occur.

ON o o
STO1, STO2 |_
OFF
STATO ATTIVO SAFE TORQUE
AZIONAMENTO OFF
STATO
MONITOR
< Mmax 1ms max 20ms

Figure 32 -STO self-diagnosis timing.

EDM (ERROR DETECTION MONITOR)

Error Detection Monitor output is a signal to monitor problems in safe-torque-off circuit or
between SAFETY UNIT and STO1 and STO2 inputs. The following Table 10 shows correspondences
between STO1 and STO2 inputs and Monitor Output states.

STO1 STO2 MONITOR OUT
ON ON OFF

ON OFF OFF

OFF ON OFF

OFF OFF ON

Tabella 30 - STO Inputs / EDM status cross reference
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EDM -WIRING EXAMPLE

In Figure 33, is described a connection example that allows to enable Safe Torque Off function
by means of emergency stop button through SAFETY UNIT (Figure 29).

Under normal conditions, pressing emergency stop button, STO1 and STO2 become OFF and EDM
becomes ON (with maximum delay of 10 ms). When emergency stop button is released, if
feedback circuit of SAFETY UNIT is reset and two safety inputs are set ON, EDM becomes OFF.
This allows to restart the machine working.

Safety Unit Drive
@ ——>o0 7(; STO1+ \,4 1
Emergency
Stop button
Output
STO1- |3 T
& STO2+ IG
| Q 0 -
N é STO2- <>5 T
ov
o EDM+ <>8
Monitor r'd
Input r'd
N EDM- <>7

Figure 33 - Wiring example between Drive and Safety Unit.

ERROR DETECTION METHOD

Errors between input logic states and monitor output must be detected by means of SAFMTY
UNIT.

For correct connections, please refer to the SAFMTY UNIT manual.

EDM (Error Detection Monitor) is not a safety output. Do not use EDM for any purpose other than
failure monitoring.

The presence of the EDM output is a condition normally necessary to achieve a level of risk
reduction equal to SIL3.
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A WARNING!
VERIFICATION TEST

Please verify that SAFE TORQUE OFF function properly works at every first machine start-up and
at every drive replacement.

Before check the correct working of SAFE TORQUE OFF function, please verify that every drive
connections properly operate.

Verification Test needs the following procedures:

Attivare Switch on the drive power supply.

Set ON both STO1 and STO2 inputs.

Verify that motor is in CURRENT ON state.

Verify corresponding EDM output state.

Set OFF both STO1 and STO2 inputs.

Verify that motor runs without holding torque and it is in CURRENT OFF state.
Verify corresponding EDM output state.

Repeat the points from 5 to 7 setting OFF STO1 and STO2 inputs separately.

A WARNING!
SAFETY CAUTION

Safety system with safe-torque-off function must be designed by person with
expertise of related safety standards and through understanding the descriptions
specified in this manual.

The security system development that involves the use of STO function must be the
result of an appropriate risk assessment.

When safe-torque-off function is active during the motor run, current motor is turned
to zero and the motor continues to run due to inertia. Please design safety system so
that no risks occur until the system stopped.

When the motor is used in vertical axes, the motor can rotate due to gravity. Please
provide external device (i.e. brake) to stop the motor within requested range.

In case of short circuit or failure of power device transistor, the motor could make an
uncontrolled movement within a range up to 180 degrees in electrical angle (180
degrees in electrical angle=1/50 of a turn) and then remain a stable position. It is
necessary to verify that this limited movement does not correspond to some risky
conditions.

Be sure that SAFE TORQUE OFF function properly works at first machine start-up and
at every drive replacement. If input / output signals are not used correctly (for
example due to miswiring), the STO function doesn’t work properly and dangerous
situation can occur.
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15. ALARM GUIDE

The drive provide with some logic protection circuits in order to prevent and / or avoid, as far as
possible, any problem that can result for the most common installation errors or for the use of
the drive outside its application limits.

In particular on the drive there are the following protections against failures:

B short-circuit between the motor and ground outputs
B supply voltage out of the range
B overheating

® CAUTION!

The following error cases related to drive signals, can help the user to understand the occurred
problem in case of electronic protection / alarm signal:

B Error code 0x2130, (led “HV” ON, led “F” oN) [ENEEEN

Corresponding state:

- Short circuit between motor and ground outputs
- Drive goes in Fault state and motor current is turned to zero

Possible cause:

- Cabling error
- Power stage failure

Try this:

Turn off power voltage supply of the drive, check supply connections and motor output before
turning on again.

Please contact R.T.A. if the alarm is back again

B Error code 0x5100, (led “HV” OFF, led “F” ON) _

Corresponding state:

- Power supply out of range
- Drive goes in Fault state and motor current is turned to zero.

Possible cause:
- Power supply is out of the correct range (lower or greater)

- Switching power supply with too low output capacity value
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Try this:
Check that power supply value is between 24 and 48 Vpc (x10%)
Check that output capacity of the power supply is correctly designed (see hardware manual).

Please contact R.T.A. if the alarm is back again.

B Error code 0x4310, (Led “T” ON, led “F” oN) I

Corresponding state:
- Overheating

- Drive goes in Fault state and motor current is turned to zero. The drive remains in the
Fault state as long as the temperature has not reached the allowed limits.

Possible cause:

- Too hot environment conditions
- Too high duty-cycle workload

- Obstructed air gratings

- Drive not vertically installed

Try this:
Improve heating flow from drive to the surrounding environment.

Check that the full scale current value is not set to a value higher than the actual performance
needs (see register 1080).

B Error code 0x8611, (led “Hv” oN) [ENENE

Corresponding state:
- Drive following error
Possible cause:

- Motion parameters too high related to mechanical load and system inertia
- Parameters not correct in registers: 1080 “Current Ratio”, 1084 “Encoder window”,
1085 “Following Error Reaction Code”.

Try this:

Check if the values in objects listed above are appropriate with respect to motor and encoder
ratings

Check if the motion parameters are appropriate with respect to system mechanical feature

Reset the alarm by the register 1086 “Position Error Reset”.

96/100



APPENDIX 1. REGISTERS COMPLETE TABLE

Modbus Modbus
Address | Address | Data | Access Function Default Minimum Maximum
Little Big type Type Value value value
Endian Endian
1001 1001 u16 RO Status Word 0x0000 OxFFFF
1002 1002 116 RO Mode of Operation Display 0 0 6
1004 1005 Position Actual Value_L
132 RO 0 -2147483648 | 2147483647
1005 1004 Position Actual Value_H
1006 1006 u1é RO Error Register 0000 0000 8611
1007 1007 u16 RO Error Code 0000 0000 8611
1008 1009 Digital Input_L
132 RO 0 0 OxFFFF FFFF
1009 1008 Digital Input_H
1010 1011 Digital Output_L
132 RO — 0 0 0x01F0 0001
1011 1010 Digital Output_H
1014 1015 Touch Probe Neg Value_L
132 RO 0 -2147483648 | 2147483647
1015 1014 Touch Probe Neg Value_H
1016 1017 Touch Probe Pos Value_L
132 RO 0 -2147483648 | 2147483647
1017 1016 Touch Probe Pos Value_H
1018 1018 u16 RO Touch Probe Status 0 0x0087 0
1020 1021 Velocity Actual Value_L
132 RO - 0 0 800 000
1021 1020 Velocity Actual Value_H
1040 1040 u16 RW Control Word 0x0000 0x0000 OxFFFF
1041 1041 uté RW Mode of Operation 0 0 6
1042 1043 Target Position_L
132 RW — 0 -2147483648 | 2147483647
1043 1042 Target Position_H
1044 1045 Profile Velocity_L
132 RW - - 24 000 0 800 000
1045 1044 Profile Velocity_H
1046 1047 Profile Acceleration_L
132 RW - - 640 000 2000 10 000 000
1047 1046 Profile Acceleration_H
1048 1049 Target Velocity_L
132 RW - 0 0 800 000
1049 1048 Target velocity_H
1050 1050 u1é RW Homing Method 0 37 0
1052 1053 Homing Speed During Search Switch_L
us32 RW - - - 16 001 16 001 400 000
1053 1052 Homing Speed During Search Switch _H
1054 1055 Homing Speed During Search Zero _L
us32 RW - - 0 0 16000
1055 1054 Homing Speed During Search Zero _H
1056 1057 Homing Acceleration_L
us32 RW - - 2 000 2 000 10 000 000
1057 1056 Homing Acceleration_H
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Modbus Modbus
Address | Address | Data | Access Function Default Minimum Maximum
Little Big type Type Value value value
Endian Endian
1058 1059 Homing Offset_L
132 RW 0 -2147483647 | 2147483648
1059 1058 Homing Offset_H
1066 1066 u1é RW Touch Probe Function 0 37 40060
1062 1062 U1 | RW | velocity Window 21300 0 65535
1063 1063 Ut | RW | velocity Window Time 50 0 65535
1064 1064 Ut6 | RW | yelocity Threshold 21300 0 65535
1065 1065 U16 | RW |Velocity Threshold Time 50 0 65535
1067 1067 u1é RW Control Word from 1/0 0x0000 0x0000 OxFFFF
1068 1069 Minimum Position Range Limit_L
132 RW 0 -2147483648 | 2147483647
1069 1068 Minimum Position Range Limit_H
1070 1071 Maximum Position Range Limit_L
132 RW 0 -2147483648 | 2147483647
1071 1070 Maximum Position Range Limit_H
1072 1073 Profile Deceleration_L
132 RW 640 000 2000 10 000 000
1073 1072 Profile Deceleration_H
1074 1075 Max Motor Speed_L
132 RO 0 0 400 000
1075 1074 Max Motor Speed_H
1080 1080 us RW" | current Ratio w 70 0 120
1081 1081 u16 RW | step Revolution e 12800 12800 12800
1082 1082 us RW | current Equalization w 0 0 1
1083 1083 us RW" | current Reduction w 1 0 1
1084 1084 us RW " | Encoder Window * 3 1 5
1085 1085 ug RW Following Error Reaction Code *x 0 0 17
1086 1086 ug RW Position Error Reset 0 0 2
1087 1087 us RW | set output 0 0 15
1088 1088 ug RW | Input Config e 15 0 15
- . 1 per 54
1089 1089 U8 RW Output Config 3 per B4 0 39
1090 1091 Motor Code_L **
1091 1090 u32 RW Motor Code H 286151 286151 782317
otor Code_| **
1092 1092 us RW Revolution direction ** 0 0 1
1093 1093 u1é RW Brake Delay Lock ok 100 0 1000
1094 1094 u16 Ew Brake Delay Unlock ** 100 0 1000
1095 1095 uté RW Brake Delay Current ON ** 0 0 1000
1096 1096 u16 RW Brake Delay Azio Ready ** 230 0 1000
1097 1097 u16 RW Counter Watchdog ** 0 0 1
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Modbus Modbus
Address | Address | Data | Access Function Default | Minimum Maximum
Little Big type Type Value value value
Endian Endian
1104 1104 u16 RW Busy Delay 80 0 OxFFFF
1106 1106 u16 RW Enable SW bit 14 0 0 1
1107 1107 u16 RW Enable SW bit 15 0 0 1
1108 1108 u16 RW Auto Sync Enable 0 0 1
1109 1109 u16 RW Auto Sync Kv 100 0 300
1110 1111 Auto Sync Window LSB
us32 RW - 32000 1 64000
1111 1110 Auto Sync Window MSB
1112 1112 u1é RW Current Reduction Ratio 50 0 100
1113 1113 uté RW Velocity Total Sample 100 1 200
1114 1114 uté RW Reset Encoder On First Power Up 0 0 1
1115 1115 u16 RW Hard Stop Homing Disengaging Steps 64 0 255
1116 1116 u1é RW Power Up Speed Limit 0 0 32000
1117 1117 u16 RO Custom Motor Current Limit 1 4
1118 1118 uté RO Custom Motor Proportional Gain 100 400
1119 1119 u16 RO Custom Motor Dynamic Balancing 0 500
1120 1120 u16 RO Custom Motor Current Recycling Enable 0 1
1121 121 u16 RW Encoder Count Per Revolution 400 400 4000
1122 1122 u16 RW User Data RAM
1130 1130 u1é RW IP Address first octet 192 0 255
1131 1131 u1é RW IP Address second octet 168 0 255
1132 1132 u16 RW IP Address third octet 1 0 255
1133 1133 u16 RW IP Address fourth octet 10 0 255
1134 1134 u1é RW Subnet Mask first octet 255 0 255
1135 1135 u1é RW Subnet Mask second octet 255 0 255
1136 1136 u16 RW Subnet Mask third octet 0 0 255
1137 1137 u16 RW Subnet Mask fourth octet 0 0 255
1138 1138 u16 RW Gateway first octet 192 0 255
1139 1139 u16 RW Gateway second octet 168 0 255
1140 1140 uté RW Gateway third octet 1 0 255
1141 1141 uté RW Gateway fourth octet 1 0 255
1152 1153 Software Version_LSB
us32 RO - 51 0x0000 0000 | OxFFFF FFFF
1153 1152 Software Version_MSB
1154 1155 Product Code_LSB
us32 RO 0x0000 0000 | OxFFFF FFFF
1155 1154 Product Code_MSB
1156 1157 Hardware Version_LSB
us32 RO - 0x0000 0000 | OxFFFF FFFF
1157 1156 Hardware Version_MSB
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Modbus Modbus

Address | Address | Data | Access Function Default | Minimum Maximum
Little Big type Type Value value value
Endian Endian
1158 1159 Serial Number_L

us32 RO 0x0000 0000 | OxFFFF FFFF

1159 1158 Serial Number_H
1162 1162 u1é RW Little Endian / big Endian 1 0 1
1006 1006 u1é RO Error Register 0000 0000 8611
1007 1007 uté RO Error Code 0000 0000 8611
1220 1220 u16 RO Drive Alarm Time n°0 0 0 OxFFFF
1221 1221 u1é RO Drive Alarm Code n°0 0000 0000 8611
1222 1222 u1é RO Drive Alarm Time n°1 0 0 OxFFFF
1223 1223 u16 RO Drive Alarm Code n°1 0000 0000 8611
1224 1224 u16 RO Drive Alarm Time n°2 0 0 OxFFFF
1225 1225 u1é RO Drive Alarm Code n°2 0000 0000 8611
1226 1226 u1é RO Drive Alarm Time n°3 0 0 OxFFFF
1227 1227 u16 RO Drive Alarm Code n°3 0000 0000 8611
1228 1228 u16 RO Drive Alarm Time n°4 0 0 OxFFFF
1229 1229 u1é RO Drive Alarm Code n°4 0000 0000 8611
1230 1230 u1é RO Drive Alarm Time n°5 0 0 OxFFFF
1231 1231 u16 RO Drive Alarm Code n°5 0000 0000 8611
1232 1232 u16 RO Drive Alarm Time n°6 0 0 OxFFFF
1233 1233 u1é RO Drive Alarm Code n°6 0000 0000 8611
1234 1234 u1é RO Drive Alarm Time n°7 0 0 OxFFFF
1235 1235 u16 RO Drive Alarm Code n°7 0000 0000 8611
1236 1236 u16 RO Drive Alarm Time n°8 0 0 OxFFFF
1237 1237 uté RO Drive Alarm Code n°8 0000 0000 8611
1238 1238 u1é RO Drive Alarm Time n°9 0 0 OxFFFF
1239 1239 u16 RO Drive Alarm Code n°9 0000 0000 8611
1240 1240 u1é RW Reset Error Logs 0 0 1
1250 1252 uteé RW Read MAC Address (LSB)
1251 1251 u1é RW Read MAC Address
1252 1250 uté RW Read MAC Address (MSB)
1260 1260 u16 RW Save All Parameters 0000 0x6173 0x6173
1261 1261 u1é RW Restore All Default Parameters 0000 0x6F6C 0x6F6C

**: means that the value of Register can be stored in the non volatile memory and the default
value can recovered by writing Registers 1260 -1261
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ITALY

Corporate Headquarters

R.T.A: S.r.l.
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Villanova di Castenaso (BO) - Italy
T +39.051.780141
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