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This manual is for the motionCATseries products listed below.

Category Product name Model number
Master board PCI master board HPCI-MNT520M
Compact PCl master board HCPCI-MNT720M
HMG 1-axis motion slave HMG-P1
HMG 2-axes motion slave HMG-P2
Motion slave HMG 3-axes mot?on slave HMG-P3
HMG 4-axes motion slave HMG-P4
HMG 5-axes motion slave HMG-P5
HMG 6-axes motion slave HMG-P6
HMG DIO 32 slave HMG-D1
HMG DIO 64 slave HMG-D2
HMGtpe | DIOslave |5 510 96 slave HMG-D3
HMG DIO 128 slave HMG-D4
HMG 1-axis + DIO 32 slave HMG-P1D1
HMG 1-axis + DIO 64 slave HMG-P1D2
Composite HMG 1-axis + DIO 96 slave HMG-P1D3
slave HMG 2-axes + DIO 32 slave HMG-P2D1
HMG 2-axes + DIO 64 slave HMG-P2D2
HMG 3-axes + DIO 32 slave HMG-P3D1
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Extent of Warranty

1. The motionCAT series products warranty is valid for a period of three years from the date of purchase. If a defect
is acknowledged by Hivertec within the period of warranty, Hivertec will repair or replace the product upon retun
of the product to Hivertec.

2. Hivertec is not responsible beyond the purchase price of the product for any damages or loss of profit, direct,
indirect, or secondary, caused by application, delivery, or failure of a Hivertec product either within or outside of the
period of warranty.

Limitations to Liability

1. Hivertec is not responsible for any damages resulting from product installation, connections, settings, or operation
that do not follow the contents of this manual.

2. The motionCAT series products use semiconductor devices manufactured for general electronics equipment,
such as machine tools, instrumentation, FA devices, OA devices, and communications equipment. They are not
designed, conceived, approved for, or warranted for application in devices for which faulty operation or failure will
have a direct affect on human life or result in personal injury or damage to property. The safety, quality, and
performance of the motionCAT series products are not guaranteed explicitly or implicitly beyond those given in
this manual or related catalogs.

3. Hivertec is not responsible for any damages resulting from modifications or repairs made to the products without
the approval of Hivertec either within or outside of the period of warranty.

4. The contents of this manual do not guarantee or grant rights to patents, copyright, trademark rights, or any other
rights to the intellectual property of Hivertec or any third party. Hivertec is not responsible for any problems that
may occur concerning the rights to intellectual property of third parties resulting from the application of information
provided in this manual.



Important Safety Instructions

Thank you for choosing the motionCAT series products.
This manual contains information that is important for the safe and reliable operation of the motionCAT products. Read
this section and understand the information contained before attempting to use the products.

Furthermore, save this manual and store it in an easily accessible location near the installed motionCAT series products,
so that it can be referenced when necessary.

Safety Precautions

Always read this manual and any attached documents completely before attempting to use the
motionCAT series products. Be sure that you understand the information provided and are using
the products correctly. Do not use the products before having a complete understanding of the
products, product safety information, and precautions.

In this manual, safety precautions are classified as either Warnings or Cautions.

A Warni Indicates a potentially hazardous situation which, if not avoided, could
arniNg | result in death or serious injury.

A Cauti Indicates a potentially hazardous situation which, if not avoided, may
aution | result in minor or moderate injury, or property damage.

1. Authorized For

A Caution

The motionCAT series products and this manual are designed for those with the

f following knowledge.

- A basic knowledge of installing and wiring expansion boards.
- A basic knowledge of electronic control devices and personal computers.




2. Applicable Bus

A Warning

A
A

HPCI-MNT520M is a board applicable to PCI Local Bus Specification Rev.2.2.
Do not use the board in an environment that does not support PCI Local Bus Specification
Rev.2.2.

HCPCI-MNT720M is a board applicable to CompactPCI Specification Revision 2.1.
Do not use the board in an environment that does not support CompactPCI Specification
Revision 2.1.

3. Environmental Conditions

A Warning

A\

Store and use the motionCAT series products only under the following environmental
conditions.
- Ambient operating temperature: 0 to 50 °C
- Ambient operating humidity: 20% to 85% (with no condensation)
- Ambient storage temperature: -15to 75 °C
- Ambient storage humidity: 10% to 90% (with no condensation)
- Atmosphere: No corrosive gas, inflammable gas, oil mist, or dust
- Altitude: 3,000 m above sea level max.
(Lower upper level of temperature ranges by 2 °C for every 300 m. )

4. Compatible Cables and Communication System

A Warning

i d e

Do not connect a communication cable to a product incompatible with Motionnet.
Use shielded LAN cables, CAT5e or CAT6, as communication cables. The use of a cable other than these|
may cause an operating error.

The cable length between slaves or between the master and slave must be 60 cm or more. A too short
cable may cause an operating error.

The total transmission distance must be within 50 meters. A too long transmission distance may cause an
operating error.
Limit the number of modules per line to 32 or less. Connecting more than 32 modules may cause an

operating error.

Do not use duplicate module IDs (addresses) for modules on the same line. Duplicate IDs may cause an
operating error or a failure.




5. Transportation and Installation

A Warning

> B> & 6 b P>PPobb

Touch a metal object to discharge static electricity from your body before touching a
motionCAT series product. Static electricity may cause a failure of the product.

Do not wrap a motionCAT series product in any wrapping material that easily carries a
static charge, such as bubble wrap. Static electricity may cause a failure of the product.

Do not touch the edge connector on a motionCAT series product. Contamination on the
edge connector may cause an operating error.

Do not place any heavy object on a motionCAT series product. A heavy object may
damage components on the product, possibly causing a failure of the product.

Set the jumpers (switches) on a motionCAT series product before installing the product in
the computer. If the jumpers (switches) are set with the power supply turned ON, the
settings may not be recognized correctly, possibly causing an operating error.

Set the jumpers (switches) on a motionCAT series product correctly. Incorrect settings
may cause an operating error.

Always tum OFF the power supply to the computer and disconnect the power supply
cable before installing a motionCAT series product. Installing the product without removing
the power supply cable may cause a failure, or the device may exhibit an unexpected
operation.

HCPCI-MNT720M does not provide hot-swap functionality.

Always turn OFF the power supply to the computer and disconnect the power supply
cable before installing HCPCI-MNT720M in or removing it from the computer.

Installing the product without removing the power supply cable may cause a failure, or the
device may exhibit an unexpected operation.

When installing a motionCAT series product in the computer, be sure the board is straight
to the connector in the computer and press in the board so that the gold-plated edge
connector is deeply inserted into the PCI connector. If the board is inserted at an angle or
not inserted deeply enough, poor contact may cause an operating error or a board failure.

When installing a motionCAT series product in the computer, use mounting brackets and
mounting screws to secure it firmly. Improper securing of the board may cause an
operating error.

/!\ Caution

@ B>

Do not drop a motionCAT series product or handle it roughly. Vibration or shock may
cause a failure.

Do not touch the solder surface of a motionCAT series product with your hands. Sharp
points on the components may cause injury.




6. Wiring

A Warning

>BBEBPBPBPE &

Turn OFF the power supply to the computer and disconnect the power supply cable before
wiring connectors to exterior lines or before connecting or disconnecting such connectors.
Performing this work without removing the power supply cable may cause a failure.
Furthermore, the device may exhibit an unexpected operation.

When wiring connectors to exterior lines, check connector signal tables carefully and wire
all lines correctly. Incorrect wiring may cause a failure or burning.

Always keep external power supply within ratings. Using a power supply that is not
within ratings may cause a failure, burning, or operating error.

Always keep circuits connected to the I/O circuits within the rated currents and voltages.
Using circuits that are not within ratings may cause a failure, burning, or operating error.

Use the recommended connectors for external lines. Using any other connector may
cause an operating error because of faulty contact.

Always lock connectors for external lines. A connector that is not locked may come
loose, possibly causing an operating error because of faulty contact.

Do not pull on or place heavy objects on cables for external wiring. The connector
may come loose and faulty contact may cause an operating error.

Separate cables for external wiring as far as possible from AC power cables, motor
cables, or other cables that generate excessive noise. Noise may cause an operating
error.

7. Trial Operation and Adjustment

A Warning

A
A

Always debug the program completely before using the motionCAT series products to
drive devices. Any error in the program may cause unexpected operation.

When using sample programs provided with the motionCAT series products to operate
devices, always start at low speed and be sure that settings match the mechanical system
before attempting operation. Operating with settings that do not match the mechanical
system may result in unexpected operation.

8. Disposal

A Warning

Abide by all applicable laws and ordinances when disposing of the motionCAT series
products.




[Manual Configuration]

The motionCAT series products come with the manuals shown below.

B motionCAT series User’s Manual ....... This manual
This manual provides the following information.
(1) Advantages, specifications, and configurations of motionCAT
(2) motionCAT master board
(3) motionCAT software (driver installation, sample programs, etc.)
(4) Operation of motionCAT motion modules

W motionCAT series HMG Slave ....... User’ s Manual
This manual provides information mainly on HMG slave hardware.
(1) Slave configuration/models
(2) Slave installation and wiring
(3) Slave specifications
(4) External connection
(5) Safety instructions
(6) Others



[Glossary]

(1) Terms used in motionCAT Series products

Term

Explanation

System communication

Communication for acquiring connection status, device type, and 1/O port configuration, etc.
from each local device.

Cyclic communication

Cyclic communication with local devices. (A communication that is performed sequentially,
beginning with the lowest numbered local device and when communication with the last
numbered device finishes, started again from the lowest numbered device) It is used for
inputting and outputting 1/O port statuses.

Data communication

This communication is for transmitting data to/from motion devices (G9003) and the like. Data
communication is enabled by sending a data transmission command from the CPU to interrupt
the cyclic communication the center device is continuously performing. Data communication is
impossible if cyclic communication is not started.

Center device (G9001A) A device that communicates with local devices in the motionCAT system.

Local device Generic term for DIO devices (G9002) and motion devices (G9003) that are controlled by the
center device.

DIO device (G9002) DIO device equipped with four I/O ports. It is controlled by the center device.

Motion device (G9003) Motion device capable of controlling the motion of one axis.
It is controlled by using various commands sent from the center device.

Line Serial communication line of the center device. Communication line. Transmission line.
System.

Line number Identifier for the communication line of the center device that is mounted on the master board.

Local device information

Local device information on one line acquired by system communication.

Module ID

ID for identifying a module. ID range is 00h to 3Fh (0 to 63).

Master board Master board where the center device is mounted.
The communication of motionCAT system is controlled by this board.
Slave A slave consists of a communication board and a number of modules.
Module Circuit board for assembling a slave. There are DIO modules and motion modules.
DIO slave A slave that consists of a communication board and DIO modules.
Motion slave A slave that consists of a communication board and motion modules.
Composite slave A slave that consists of a communication board and motion and DIO modules.
DIO module Circuit board where a DIO device is mounted.

Motion module

Circuit board where a motion device is mounted.

Table 1. Glossary of terms used in motionCAT Series products




(2) Terms used in motion modules

Term

Explanation

Controlled axis

Continuous feed

Positioning control

Relative
coordinates
(Incremental)

Movement unit,
speed unit

Operation speed

Base speed

Auxiliary speed

Axis sensors

A motor (such as a servomotor or a stepping motor) being controlled by the motion module is called
a controlled axis to distinguish it from other kinds of motors (such as a spindle rotation motor).
Starting a motion by specifying a speed only, without specifying a stopping position. A stop command
is used to stop the motion.

Control to move an object to a specified target position and stop it there, without defining the path
leading to the target position.

The current position is regarded as the relative origin position and the target position is considered to
be the coordinates in respect to that origin position. In the motion module, the feed coordinates are all
given as relative coordinates.

The unit of movement, or coordinates, is expressed in pulses. Speeds are expressed in pulses per
second (pps).

A generic term that indicates a specified speed of positioning, origin returning, continuous feed, or
other operation. The FH register (RFH) value multiplied by the speed multiplier makes the operation
speed.

The base speed is defined by the FL register (RFL) and the speed multiplier setting register (RMG).
When an operation is started, its speed reaches the base speed directly from the stopped state.
When being stopped, the operation is immediately stopped from the base speed. Acceleration is
performed while the operation speed is above the base speed, and deceleration is stopped when the
operation speed reaches the base speed. (during automatic acceleration/deceleration)

This is used as the origin entry speed during some origin returning operations, or as the speed during
backlash or slip operations. Figure 1 shows speed patterns.

F Positioning Origin retuming
Operation RFH RFH
speed /
Base speed | RFL 11 REL T
Figure 1 Speed Pattems Aucxiliary
speed

(Example: linear acceleration/deceleration, speed multiplier of 1)

Figure 2 shows an example of a table mechanism directly moved by a motor. +ELS, -ELS, OLS, and
DLS in the figure are called axis sensors.
+/-ELS A stroke end limit sensor (ELS) is provided on both ends of the direct movement axis.
When the ELS in the direction of movement detects the carriage, the motion module
immediately stops the command pulse output or performs deceleration stop. The axis
can move only in the opposite direction when an ELS is detecting the carriage. The +/-
corresponds to the direction of the coordinates. An ELS can also be used as the
sensor origin position, depending on which origin returning method is selected.

oLs This sensor functions as the sensor origin position or the deceleration sensor during a
high-speed origin returing, depending on which origin retuming method is selected.
DLS A deceleration sensor. Upon detecting a DLS, the operation is decelerated toward the

base speed.
In motion modules, an OLS is often used as the deceleration sensor during an origin
returning operation.

Z-phase This is used when Z-phase signals of the encoder (ENC) are set as the origin position.
Deceleration is started using an OLS, and the origin retuming completion is brought
about by the specified nth (n: 1 to 15) z-phase signal.

Instead of the ENC Z-phase, a photo-interrupter placed on the rotation axis can also
be used as Z-phase signals to generate one pulse per rotation.

-(CCW) +CW)
> Ball-screw

Carriage

L

Encoder Motor

A

77 3

-ELS OLS (DLS) +ELS

Figure 2 Axis sensors (direct movement axis)

(To be continued)




(Continued from previous page.)

Term Explanation
Synchronous There are LTCH signals, CLR signals, and CMP output in motion modules for synchronization with
input/output for external parts.
external devices LTCH Count values can be latched by LTCH input, which can be enabled by the DIP
switch on a motion module.
CLR Count values can be cleared by CLR input, which can be enabled by the DIP
switch on a motion module.
CMP output The specified counter is compared with the set comparator data to produce an

Command pulses
and motor driver

Speed override

Position override

Backlash and slip
Operations

external output upon matching the comparator condition.

The “synchronous output” function is also available to produce outputs at regular
intervals by counting. (Comparator 3 only) ,
Command pulses are output to a motor driver. Command pulse-train signals are
given to a servo driver or a stepping motor driver.

One command pulse rotates the stepping motor one step angle. For servomotors,
one command pulse rotates the positioning detection device (normally the
encoder built into the motor) for one pulse. Therefore, each command pulse
provides a position (travel distance), and the command pulse frequency gives the
rotational speed.

Compatible drivers connected to the motion module are those supporting pulse-
train input. Therefore, any servo motor, linear motor, or stepping motor can be
controlled as long as the motor driver is able to handle pulse-train input.

Command pulses

Driver

Board Motor driver
JU
> ca ==
U nn Motor
> ol —
/- (Encoder)

Figure 3 Command pulses and a motor/motor driver

By writing speed data in the operation speed FH register (RFH), the operation speed can be changed
during operation. ,
A position override refers to an operation to change the end position, after the start of the original
positioning feed (e.g. travel distance: 10, 000), prior to reaching the original end position.

There are two operation patterns:

(1) Changing the original end position to a point further away.

(2) Changing the original end position to a closer point.

In pattern (2), operation stops at the time of the command, then reverses toward the new end position. |
Backlash compensation inserts a preset amount of compensation immediately before a commanded
movement each time the movement direction is changed. A slip operation inputs an amount of
compensation regardless of the movement method. Slip operation is useful for friction drive systems,
such as those that have feed slip.

Figure 2. Terms used in motion modules
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