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Please read this Important Safety Instructions before using or selecting your machine type. Four different symbols listed below are used in this
catalog to help prevent personal injury to the user and surrounding personnel or property damage to equipment. Please observe all the safety
rulesin this catalog. The following types of symbols, [Danger], [Warning], [Caution], and [Notice] are classified by the level of danger and
damage presented.

Danger
If mishandled or ignored, the situation will result in aloss of human
lifeor cause seriousinjuries.

Warning
If mishandled or ignored, the situation could result in death or seriousinjuries.

Caution
If mishandled or ignored, the situation is potentially hazardous and may result in property damage.

Notice
Information to assist in the proper use of the product and will not cause death or injury.

This product has been designed and manufactured as parts for use in general industrial machinery. The selection and use of a product must be
performed only by qualified and experienced personnel (such as the project leader or system designer) after they have thoroughly read the
product catal ogs, the owner’s manuals, and especially this safety information. Misuse of the products can be dangerous. Please read the
instruction manuals of all of the products used, including the instruction manual for the controller, not just the manual of a particular part.
Compatibility between the parts and the customer’s system must be carefully evaluated for proper and responsible use of the products. After
reading the owner’s manual s, they must be placed in alocation that is readily accessible to the operator of the machine. Store all catalogs and
owner’s manuals with the machine so any new operator or owner will be able to learn the safe and proper use of the products in the event the
machineis sold, loaned, or transferred at some time.

This safety instructions document is not intended to cover all possible situations or all products. Please read each products owner’s manual for
safe and proper use of the products.

DANGER

GENERAL
Do not use for one of the following:

1. Medica devices used to support, monitor, or maintain life.
2. Transportation devices to carry or transport people from one place to another.
3. As critical components of safety mechanisms

This product is not designed for use in devices that require the highest degree of safety. Warranty covers only
the replacement of the components | products, not the mechanism they are used in or the conseguences of the actions from the mechanism.

INSTALLATION

Do not install in areas with flammable, incendiary, or explosive materials.

Always install the devices securely. There is arisk of injury if the device [tips, falls, or malfunctions.

Do not use the components or the controller in areas where there is exposure to water or ail.

Do not cut or splice the cable in order to shorten or increase its length. Such actions may create the risk of fire.

OPERATION

Do not enter operating range during operation, in order to avoid injury. People with pacemakers and other such devices should not come within 3
feet of the device. Pacemakers may malfunction due to the strong magnetic field generated by the device.

Do not expose the device to water. Exposing the device to water, washing the device, or using the device underwater may cause injury from
device malfunction, electrocution, or fire.

SERVICE, INSPECTION, AND REPAIR
Do not modify the device. Modifications may cause injury from malfunctions, electrocution, or fire.
Do not perform unauthorized disassembly or re-assembly of any functional components in the device. It may cause injury, electrocution, or fires.



WARNI NG
GENERAL

Do not use the product beyond its specifications. If the product is used outside the specifications, the product may break or malfunction. Also, it may
dramatically shorten its service life. Particularly, heed the limits on maximum load and minimum speed.

CAUTI ON

Please design a safety mechanism or safety circuit to reduce the risk of accidents and injury resulting from power outages and emergency stops.
Actuators and controller must conform to D-type code (3rd of former construction codes, less than 100 Ohms resistance to ground). In the event of a
current leak, there is the possibility of electrocution and malfunctions.

Before supplying electrical power or operating the unit, always perform a safety check. Improper transfer of power may result in electrocution or
injury from moving parts. Always verify the wiring of the device with the owner’s manual to insure

there are no mistakes in the circuits. Make absolutely sure the connections of the cables and connectors are not disconnected or loose.

Malfunctions and fires may result.

OPERATI ON

After electrical power is applied to the device, do not touch the terminals or switches. There is the risk of electrocution or

malfunction. When handling moving parts by hand (when aligning or adjusting guides) confirm the device is in the “servo off” state. Otherwise injuries
may result. Highly flexible cables may be used, but they may not be robot-cables. Do not enclose them in the duct with less than the minimum
clearance space specified/required. Do not damage the cables. Short circuits and poor connections may occur if the cables are damaged by excessive
bending, stretching, wrapping, binding, or bearing heavy weights on them, resulting in electrocution, malfunction, or fires. Cut power to the device if
there is a power outage. Sudden movements by the device when power is restored may cause injuries or damage to the device. Immediately cut power
to the device if excessive heat, smoke, or strange odor is detected. If the device is alowed to continue operation, there is a possibility of damage or
fires. If there is excessive noise or vibration, stop the device. If the device is alowed to continue operation, violent movements may result. Cut power
to the device if the alarm sounds. Injuries from sudden movements or damage to the device may occur. Determine the cause of the alarm, fix the
problem, and then restore power. If the LEDs of the device fail to light when power is restored, immediately cut power to the device. Do not stand on
the device or use it as a footrest. Do not place objects on the device. Injuries may occur from falling off the device, damage to the device, malfunc-
tions, or violent movements may result

SERVI CE, | NSPECTI ON, AND REPAI R

Make sure power to the device is disconnected when servicing, inspecting, or repairing the device. Please observe the rules below:

1. When service is being performed, to prevent another person from accidentally turning power on to the device, post a sign, “Down
for maintenance. Do not turn power on” in a visible location.

2. When there are multiple persons performing maintenance on the device, always confirm with the other coworkers when performing
certain actions such as turning the power ON and move the axis.

DI SPOSAL

Do not incinerate the device. The device may explode or produce toxic gases.

CAUTI ON
| NSTALLATI ON

Do not operate the device in areas of direct sunlight, direct ultraviolet, or air with high concentration of salts, moisture or chemicals.

Effects may include loss of functionality in a very short period of time, poor performance, shortening of service life, and malfunctions.

Do not operate the device in the presence of corrosive gases (sulfuric acid, hydrochloric acid, etc.). Rust may form and weaken the device's structure.
When using the device under the following conditions, make sure there is adequate shielding or malfunctions may occur:

Areas of large electrical currents, high voltage, or intense magnetic fields.

Areas where electrical arcing is present, such as a welding environment.

Areas with electrical noise is present, such as static electricity.

Areas where radiation may be present.

Install the device in areas with air free of dust and metallic particles. Malfunctions may occur if installed in such areas.

Do not install in areas with excessive vibration (4.9m/S) or large ground disturbances (shock). Large ground disturbances may cause
malfunctions. Install emergency stop button(s) in a readily visible and accessible area. Otherwise injuries may result.

Install the device with sufficient floor space clearances to permit access for maintenance and repair. Without sufficient space, daily
inspections and maintenance cannot be performed and may result in personal injury or breakdowns of the device.

To insure the safety of the personnel when installing or moving the device, use an adequate number of personnel with the proper equipment and
perform the operation carefully.



During installation, do not handle or move the device by pulling on the cables or moveable parts. Please do not use 3rd part cables for the connections
between the actuators and the controller. Use only genuine components (actuators, controller, and teaching box ) from this manufacturer. Braking
system consist of a vertical axle and/with nani nani . Please do not use this as part of the emergency stop system. To prevent power from being
turned on accidentally during installation, place a sign, “Maintenance being performed. Do not turn power ON.” If power is turned on without
warning, electrocution or injuries may result.

OPERATI ON

When turning power on to the device, start by supplying power to the topmost component first and proceed downward. The order must be followed,
otherwise, injuries or damage to the device may occur when the lower component suddenly begins moving.

Do not insert objects or fingers in the device's openings. Fires, electrocution, or injuries may result. Do not bring magnetic media such as floppy disks
within 3 feet of the device. There is the possibility of destruction to magnetic media due to the magnetic field generated by the device.

SERVICE, INSPECTION, AND REPAIR

Always wear protective goggles when lubricating the actuators. If any lubrication or grease becomes airborne and splashes into the eyes, it will cause
inflammation. When performing maintenance such as the replacement of batteries located internally within the device, do not touch the terminals of
the condensers for at least 30 seconds after main power is cut to the device. The charge remaining on the condensers can cause electrocution.

When performing electrical resistance testing of the insulation, do not touch the terminals. It can result in electrocution. (However, do not perform
the voltage resistance insulation test on the DC models.)

NOTICE

GENERAL

If the device may be operated in an environment or conditions not covered in the catalog or the owner’s manual, and places with potential impact to
human safety and economic consequences such as air navigation facilities, incineration facilities, entertainment facilities, clean rooms facilities, and
anzen kiki “safety machinery”, need to consider modest operation and fail-safe contingency plans. Please consult with one of our sales representa-
tives.

| NSTALLATI ON

Do not block air flow to and around the controller. It may cause the controller to malfunction. When installing this device for vertical installation,
please use the vertical model (with brakes). Please place covers on the device to prevent contact with moving parts.

Do not build the controller system such that work falls during power failure. Built an-anti fall compliance of tables and work in event of power failure
or emergency stop. To accurately move forward and for smooth action on the linear guides, consider the following:.

The installation must be within 0.05m parallism.
Maintain In order to attain actuator rigidity, maintain sufficient actuators installation space

INSTALLATION, OPERATION, AND SERVICE
When servicing the device, make sure gloves, goggles, and steel-toe boots are worn for safety.

MAI NTENANCE, | NSPECTI ON, AND REPAI R

For maintenance, please use only the specified ball-screw lubricant/grease. If fluorine-based grease/lubricants and lithium-based
grease/lubricants are mixed, lubrication qualities are compromised and damage to the device will occur.

DI SPOSAL

When this device is no longer serviceable or needs to be scrapped, please dispose the device properly as industrial waste.

The controller contains nickel-cadmium batteries. When disposing the controller device, please remove the batteries and contact your |A sales
representative.

OTHER
This company will not be responsible if the customer fails to follow the safety rules printed in this document.
Please contact your |A sales representative for any questions.



Before You Begin

Please beawar e of thefollowing befor eyou begin operatingthe RCP Controller:

(1) Hold - Servo ON Signal

When operating the RCS (Robo Cylinder), you will need to turn ON theHold & Servo ON Signal
Input Signal of PIO.

In casetheHold Stop Input Signal of PIO remains ON, RC will not move dueto hold status.
Therefore, please be careful.

(2) Although theexterior of thepower 100V typecontroller and 200V typecontroller isthesame,
applying 200V typeto 100V typewill causedamage. Pleasebeextra car eful when connecting
power.
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1. Safety Precautions

1-1 Foreword

Thank you very much for purchasing the RCS Controller. Without knowing beforehand how to correctly use
or operate the controller, not only will the user be unable to take full advantage of all the functions built into
this product but the user might also, inadvertently cause damage to the robot or shorten itslife. Please read
this manual aswell as other manuals carefully pertaining to the product to acquire an understanding of the
proper method of handling and operating the controller. Keep this manual handy so that you can refer to the
appropriate sections as the need arises.

Absolute Specifications:

With the RCS Controller, once power is applied, and home position is taught, you can execute
positioning without homing after reapplying the power. Other basic functions are
same as the standard RC Controller.

* Actuators for Absolute are the only actuator that can operate using RCP Controller absolute
specifications. You may not use a standard RC Actuator.
» Absolute reset is not done at the time of shipment. Absolute reset needs to be done by the user.

* All precautions have been taken to ensure the accuracy of the contents of this manual. However, if you
become aware of any inaccuracies or discrepancies, please contact your | Al sales representative or
technical service department.

P.1



1. Safety Precautions

1-2 Safety Precautions

Please read the following information carefully in order to gain an under standing of safety precautions.

This product was developed as components for driving automated equipment and is designed not to produce greater torquing or
speed than is necessary. However, strictly observe the following items to prevent any accidents from occurring.

1. Asarule, any handling or operating methods not described in this manual should be viewed as things that should not be
attempted. Please contact the company if any portion of the contents of this manual are unclear.

2. Useonly the products specified for wiring between the actuator and controller.

3. Stand clear of the operating range of the machine when it isin motion or isready to operate. Surround the system with
safety partitionsif thereis a possibility that people can enter the area where the machine is being used.

4. When assembling, adjusting, or performing maintenance on the machine, always disengage the power supply to the
controller. During work, display asign stating work in progresswhereit is readily visible. Also, keep the power cable
close to the operator so that another person cannot inadvertently switch on the power.

5. When more than one person isworking on the system, agree on signals beforehand to ensure everyone's safety before
beginning work. In particular, when doing work involving axis movement, always call out for everyone's safety regardless
of whether power isON or OFF, or the axisisto be mechanically driven or manually moved.

6. When the user needs to lengthen the cables, check the wiring carefully to make sureit is correct before turning the power
ON since miswiring can lead to malfunction.

P.2



1. Safety Precautions

1-3 Warranty Period and Scope of Warranty

The RC Controller undergoes stringent testing before it is shipped from our factory. 1Al provides the following warranty:
1. Warranty Period

Thewarranty period is 12 months from the date the unit is shipped to the customer.
2. Scope of Warranty

If within the period specified above, a breakdown occurs while operating the controller under normal conditionsand is
clearly the responsibility of the manufacturer, 1Al will repair the unit at no cost. However, the following items are not covered
by thiswarranty:

« Faded paint or other changes that occur naturally over time.

 Consumable components that wear out with use (battery, etc.).

« Unit seemsto be noisy or similar impressions that do not affect machinery performance.
« Damage resulting from improper handling or use.

« Damage resulting from user error or failure to perform proper maintenance.

« Any alterations not authorized by 1Al or its representatives, including parameters.

» Damage caused by fire and other natural disasters or accidents.

The warranty pertains to the purchased product itself and does not cover any loss that might arise from a breakdown of the
product. Any repairswill be done at our factory.

3. Service

The purchase price of the product does not include programming or expenses for sending technicians to the customer's site.
Even if the product is still under the warranty period, separate charges will be assessed for the following services.

« Assistance with unit installation or trial operation.

« | nspection and maintenance.

« Technical training on controller operation, wiring or programming.

« Any other services or work for which | Al normally assesses separate charges.

P.3



1. Safety Precautions

1-4 Setting Environment and Noise M easures

1-4-1 Ingtallation Environment
(1) Do NOT block the air vents of your controller when installing your |A system.
(2) Your controller isNOT dust, water, or oil proof. Take stepsto prevent foreign matter from getting into the
controller air vents. Avoid using your A system in environments subject to contamination by dust, oil, mist, or
cutting ail.

(3) Do not expose your |A system to direct sunlight or place it near a heat source.

(4) Avoid placing your 1A system under conditions of extreme tempreratures above 40°C or below 0°C (32°F).
Thelevel of humidity should not be exceed 85%. Do NOT expose to corrosive or inflammable gas.

(5) Avoid external vibration, unnecessary impact, or excessive shocksto your | A system.

(6) Take stepsto shield all cables and wires from el ectromagnetic noise.

1-4-2 Power Source

Make certain that DC24V+10 % maintained.

1-4-3 Electromagnetic Noise Supression

(1) Grounding for noise compliance

1. Directly screw the main
body to the metal box.

Y

@

O
o
DC24V 3
A 2. In case screwing to the box is not possible,
\@ please follow the connection method shown
Thick andshort | on the left diagram.
“Metal Box [@
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1. Safety Precautions

3. Wiring Notes

1. Twist the cable for the DC24V external power.

2. Isolate the controller cable from high power lines such as motor circuits
(Do not bundle, and do not place in the same piping circuit).

3. Thecontroller encoder cableis particularly sensitive to noise so make sure to keep
it peparate from load wiring for other equipment.

4. Consult with 1Al if you need longer motor and encoder cables than what comes with the controller.

(3) Noise Source and Noise Suppression

When using electrical components such as electromagnets, solenoids, or relays which create el ectromagnetic noise, some

type of noise supression device should be used.

1. AC solenoid valve - magnetic switch - relay

* Install a surge absorber paralel to the reactance load (solenoid and relay cails).

L 4R

®
@
®|o
[erdeF

= 3]p

O

v

*Note* Usetheshortest possiblewiring between the surge absorber
and the noise-creating device. Use of excessively long wir
ingwill decrease the performance of the surge absorber.

» The most effective method isto install a surge absorber and surge killer in parallel to the reactance load (solenoid and
relay coils). Thiswill reduce noisein awide band of frequencies.

v r
@ @(‘%%-

Qo
e s——

@]

o|®

Surge Absorber (Metal Oxide Varistor or Transzorb).

W~

Surge Killer (Resistor Capacitor Snubber)
-

By setting-up as shown, you can prevent the noise of all ranges.
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1. Safety Precautions

2. DC solenoid valve - magnetic switch - relay
« Install adiode parallel with areactive/inductive load.

Olele]®

I@ O)®|® » Select a diode with the proper voltage rating. The voltage rating is
determined by the loading capacity of the system.

* When installing the diode, pay careful attention to the polarity of the
diode. A diode installed in reverse polarity could damage your 1A
System'sinternal circuitry.

+ —
Figure 1-4-3

1-5 Heat Dissipation and M ounting

The size of the controller panel, controller position and cooling method should all be designed so that the controller

boundary temperature remains under 40°C. Asthe diagram below shows, mount vertically (wall mounting). Since

cooling is done according to natural convection, always mount in vertical direction. Furthermore, as shown in Figure

1-5-2, make sure to leave more than 50mm of space above and below the controller so that enough natural convection may be
attained. When mounting with several controllerslined up, also mount an agitator fan above the controllersin order to
maintain ambient temperature. In addition, the spacing between the controller front side and wall (cover) should be more than
95mm, as shown in Figure 1-5-3.

/
‘ Fan ‘ Over 50mm l
Over 100mm
j u
Over 50mm
Draft]
Figure 1-5-2 Figure 1-5-3

Asfor the spacing in between the controllers, whether or not it's a single controller or multiple controllers, please leave
enough space so that controller mounting and removal may be done easily.
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2. Specifications

2-1 Connection Method

2-1-1 Sandard Item

Teaching Pendant
(RCA-T/TD)
Option
Cable length: 5m
AT

’ _—
SR oen

Robo Cylinder (RCS)
Cable length: 5m
Cable is option

(7l

Upper System (Sequencer)

1AL

Flat Cable
Attachment
—
—
—
External Connection Unit —
(RCA-10501) —
Option
Cable length: 5m Cable length: 2m
PC =0
D D .
OMP - External Connection Unit |
(RCA-105-5) —
l I:IJ Option
ﬁ — Cable length: 5m
PC Software
(RCA-101-MW)
Option ~N Besides the main communication
EMG Switch port connector (PORT), please do

not pull the connector while the
power is ON. Dissconnect from
PORT IN only after PORT switch
is turned OFF.

O©——— 2v
DC24V Power : N

<
o]
0000

oooo

\_ J
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2. Specifications

2-1-2 Absolute Specifications

In the Robo Cylinder
(RCS) absolute specifications,
you may not use a standard
actuator (cable is optional).

Connection with others is
similar to the standard product.

P.8



2. Specifications

2-2 External Dimenional Diagram

2-2-1 Controller Outer Shape

64

158

148

94.1

53.8

(14.5)

10

T T ]
—
o
LQ —
i &
—
. \
\ ‘
"
o

152.7

101

100.5

0.5
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2. Specifications

2-3 24V Type Controller

Column Specifications
Type 24V Type
Power Voltage DC24V+10%

Power Current/Capacity

3A (during 60W rated) / 7.3A (60W peak)

Maximum Motor Output

60W (Torque limit double) Others (triple)

Ambient Temperaure *
Humidity

Temperaure 0°C~40°C Humidity less than 85%RH

Ambient Environment

IP10 No corrosive gas

Weight

540g

Protective Function

Circuit voltage abnormality, motor excessive current, power
stage abnormal heat, encoder abnormality,
motor excessive load, excessive speed

LED Display

RDY (ready) RUN ALM (alarm) ENC (Encoder abnormality)

DI/DIO Interface

DC24V insulate

Exclusive Input
8 port

Start, command position number (4 bit binary), hold, reset, servo ON

/o
Exclusive Output

10 port

Complete position number (4-bit binary)
positioning complete, homing complete,
zone, alarm, emergency stop, transfer

Serial interface /O

Number of Positions

16

Data Input Method

Teaching Pendant  PC Interface Software

Memory Capacity

EEPROM 8K byte S-RAM 128K byte

Caution: Applying voltage over the specifications to the I/0 Port will lead to a breakdown.

P.10




2. Specifications

2-4 Names of Parts and Functions
2-4-1 Names

(8) LED Display

(1) Motor Connector (M)

(9) Encoder Connector

(2) Brake Release Switch (BK)
(ENC)

(Option)

—~—

(3) SIO Connector (SIO)

(4) Port Switch (PORT)

(10) PIO Connector (P1O)

(5) Main Cimmuniation Port O
Connector (PORT IN) g

(6) Regenerative Resistor —

Connector (RB) g (11) Dip Switch
on " (5W)

(7) Power & Emergency ]
Terminal Board 1Al

2-4-2 Functions

(1) Motor Connector (M - BK)
Thisisthe connector for the motor power cable of the actuator.

(2) Brake Release Switch (BK)
RLS: Release position turns the brake OFF.
NOM: Normal position makes the brake active.

(3) SIO Connector (SI0O)
Thisisthe connector for the seial controller link cable connection.

(4) Port Swith (PORT)
ON: PORT IN Port (Teaching Pendant « PC Software) will be activated. However, in case of exclusive
teaching pendant and exclusive non-connection, emergency stop statuswill occur.
OFF: PORT IN Port (Teaching Pendant « PC Software) will be deactivated
(Since RS 485 lineis hot, communication between the controllers will be possible).

(5) Main Communication Port Connector (PORT IN)

Thisisthe connector for the teaching pendant or external device coomunication cable. Thisisalso the
connector for the controller link cable for connection with another controller (axis).

P.11



2. Specifications

(6) Circuit Resistor Connector (RB)
Thisisthe connector for connecting circuit discharge resistor. The circuit resister comes with actuator its
wattageismore than 30 W. Connect it when circuit discharge abnormality occurs. The error code of circuit
dischange abnormality is‘0C9’.

(7) Power and Emergency Terminal Board
N:  Thisisthe ground side for 24V power.
PIO output circuit becomes COMMON.
24V: Thisisthe DC24V Power terminal.
PIO imput circuit becomes COMMON.
EMG: Both of thetwo terminals are terminals for emergency stop switch connection.

(8) LED Display
h RDY: Thisindicates that the CPU isin normal operation.
RUN: Thisindicates normal operation.

O Ow— ALM: Turnson during alarm eruption and during emergency stop.
ENC: Thiswill turn ON when voltage drops for the battery used in absolute data backup.

(9) Encoder « Brake Connector (ENC)
Thisisthe connector for encoder « Brake power cable.

(10) PIO Connector (P10O)
Thisisthe connector for PIO cable connection

(12) Dip Switch (SW)
There are 6 dip switches and each function is asfollows:

Dip Switch No. Function

1

2

Set actuator's axis NO.

3

4

5 ABS-CLR: Absolute data clear switch (absolute specification)
6 FWP: Light protect switch

Caution: Dip Switch No. started from the bottom side.

P.12



2. Specifications

Dip Switch 1~4: Axis number setting switch

When connecting more than 2 axes onto the SIO Connector, serial reorganization occurs when setting the
actuator axis number. You may set up to 0~15 axes (at the time of shipment, numbers 1~4 are all set as OFF.
This application isfor single axis unit). For every controller, please set the dip switch and set the

desired axis number. As for the number, make sure that the same number does not fit into multiple controller.

_ Dip Switch Number
Axis Number 1 . 3 2
0 OFF OFF OFF OFF
1 ON OFF OFF OFF
2 OFF ON OFF OFF
3 ON ON OFF OFF
4 OFF OFF ON OFF
5 ON OFF ON OFF
6 OFF ON ON OFF
7 ON ON ON OFF
8 OFF OFF OFF ON
9 ON OFF OFF ON
10 OFF ON OFF ON
11 ON ON OFF ON
12 OFF OFF ON ON
13 ON OFF ON ON
14 OFF ON ON ON
15 ON ON ON ON

Please note:
The controller link cable length is 200mm.
The controller can connect up to a maximum of 16 units.
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2. Specifications

Dip Switch No.5 ABS-CLR (absolute specification)
(Second one from top)
Clearsthe data of absolute encoder. Use this switch when executing absolute reset - Normally OFF

Dip Switch No. 6 FWP
(First one from top)
Thisisthe Write Protection Switch. Use this switch when executing remote update - Normally OFF

2-4-3 Main Communications

SIO Connector Pin Assignment

PIN No. Signal Name Functions
1 +5V DC 5V Power Output or Reserve Signal Terminal
2 SGA Line transceiver 1/O positive logic side
3 GND Ground for communication
4 SGB Line Transceiver /O Negative Logic Side
5 GND Ground for communication
6 +5V DC5V Power Output

Main Communication Port Pin Assign

PIN No. Signal Name Functions
1 SGA Serial Communication
2 SGB Serial Communication
3 5V 5V Power Output
4 EMGS Emergency Stop Status
5 EMGA *Note 1
6 24V 24V Power Output
7 GND Ground
8 EMGB *Note 1

*Note 1. Thisis used as an emergency stop (B contact).
When disconnecting the emergency stop, please short-circuit.

2-4-4 Specificationsfor Each Connector Pinsand Terminal Board

Motor / Brake Connector (178303-5: AMP)

Pin No. Signal Name Connection Line
1 u Motor U Phase
2 Vv Motor V Phase
3 w Motor W Phase
4 (NC)
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2. Specifications

Encoder - Brake Connector (S11B-XASK-1)

Pin No. Signal Name Connecting Line
1 EN A+ Encoder A+
2 EN B+ Encoder B+
3 EN Z+ Encoder Z+
4 EN Z- Encoder Z-
5 SD+ Encoder SD+
6 SD- Encoder SD-
7 EN 5V Encoder 5V+
8 EN GND Encoder COM-
9 BK'N Blake -
10 BK P Blake +
11 FG Shield
2-4-51/0 Flat Cable
2 [o ol > Flat Cable
| E
eg | E
=

Power and Emergency Stop Terminal Block

Pin No. Signal Name Connecting line
1 N (OV) 24V Power ground
2 24V 24V Power plus side
3 EMG (24V)
Emergency stop switch
(shorted at the time of shipment)
4 EMG

*Note: Number 3 and number 4 are connected internally.

No. Signal Name Color No. Signal Name Color
1 - Brown - 1 14 Yellow - 2
2 - Red -1 15 Green - 2
3 Start Orange - 1 16 Complete position 1 Blue - 2
4 Command position 1 Yellow - 1 17 Complete position 2 Purple - 2
5 Command position 2 Green - 1 18 Complete position 4 Grey - 2
6 Command position 4 Blue - 1 19 Complete position 8 White - 2
7 Command position 8 Purple - 1 20 Positioning complete Black - 2
8 - Grey - 1 21 Home complete Brown -3
9 - White - 1 22 Zone Red -3
10 *Hold Black - 1 23 *Alarm Orange -3
11 Reset Brown - 2 24 *Emergency stop Yellow -3
12 Servo On Red - 2 25 Moving Green -3
13 - Orange - 2 26 Blue -3
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2. Specifications

2-4-6 Battery Backup (Absolute Specifications)

(1) Battery Specifications

Column Content
Type Lithium Battery
Manufacturer Toshiba Denchi
Model ER3VP
Nominal Voltage 3.6V
Rated Capacity 1000mAh
Weight Approximately 8.5g
Battery Sustain Time *1 Approximately 1000 hours (when ambient temperature is 20°C)

Note 1) The consumed current during absolute data backup is approximately 100LA (approximately 4A when
controller main power is ON).
* To avoid breakdown, do not attempt to machine or extend the wire.
* Please use 1Al specified battery only. Battery exchange is between the battery board. It isnot an exchange with
the battery unit.
* When exchanging the battery, you will need to reset the absolute.
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2. Specifications

2-5 Wiring
2-5-1 Wiringfor Power « Emergency Stop

I_'T D EMG
0
I YAV |:| 24V

ov @] n

Power and emergency stop terminal board

Thetwo EMG terminals are for connecting an emergency stop switch, and is b-contact input. At the time of shipment, ajumper
is used to short the two terminals. Do not removeit!

Caution: When wiring power on the customer site, please make sure that the following specifications are met.

Applicable conduit Single line @1.0 (AWG18)
1.75mm? (AWG18)
Specifications possible Single line @.4 (AWG26) ~ @l1.2 (AWGL16)
Conduit range Stranded line 0.3mm? (AWG22) ~ 1.25mm? (AWG16)
Strand diameter Over @).18mm
Standard type line length 11mm
Applicable tool for button operation| Minus Driver (axis diameter @3, blade point width 2.6)

Caution: This controller does not have a power switch.
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2. Specifications

24V

» Asfor thelast emergency stop switch input, always connect it to the number 5 terminal of each controller.

First emergency stop switch

2-5-2 Wiring Method for Connecting Multiple E-Sop Switches onto Multiple Controllers

Last emergency stop switch

ole-oleoloole——
® ®
® ® ®
<t | ™M [N | <t (™M |AN | <t | ™M [N |
OINO] OO OO
= =3z s(s|3|= = =3 =
|| N || N ||
L] L] L]

Controller #1

Controller #2

Controller #3

» Connect number 3 terminal (24V) of each controller onto the first emergency stop switch.
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2. Specifications

2-5-3 External Connection Diagram

Brake

PC
= i
Motor :I:

Connector
U Conversion
I
|
|
I
|
|
\

Teaching Pendant

OO

Adapter
Encoder
Connector

Main Communication Port

CN4
: SIO _\l,

[\ Conversion Adapter RS 485 To the next
controller

SIO Communication

Upper Start
System Command Position 1

(PLQ) Command Position 2

Command Position 4

Output

Command Position 8
Hold

Reset

Servo ON

PIO

Complete Position 1

Complete Position 2

Complete Position 4

Complete Position 8

Input Positioning Complete

Homing Complete

Zone

Alarm

Emergency Stop

Moving

EMG

|

|

|

|

|

1

[

I

|
Input L O 24V
Voltage ov oo ‘ ON
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2. Specifications

2-5-4 PIO Interface
PIO Interfacelist for controllerswith NPN 1/O isindicated as below:
In addition, the PIO cableis unplugged on the external device side for flat cable specifications.

PIO Connector (26 Pin) NPN

Pin No. Section Signal Name Cable Color
1 Brown - 1
Unused Do not connect
2 Red -1
3 Start Input moving start signal Orange -1
4 Command position 1 Yellow - 1
5 Command position 2 Green - 1
Input selecting position No.
6 Command position 4 Blue - 2
7 Input Command position 8 Purple - 2
8 Grey - 2
Unused Do not connect
9 White - 2
10 2 *Hold *Hold moving actuator Black - 2
11 3 Reset Execute alram reset Brown -2
12 4 Servo on Servo on Red- 2
13 Unused Do not connect Orange -2
14 Yellow - 2
Unused Do not connect
15 Green - 2
16 Complete position 1 Blue - 2
17 Complete position 2 Outpu t Position No.which Purple - 2
completed moving.
18 Complete position 4 5 or output No. Grey - 2
19 Complete position 8 White -2
20 6 Positioning complete | Output after positioning complete Black -3
21 7 Homing complete Output after homing complete Brown -3
22 Zone Outpu t within set by parameter Red -3
23 8 *Alarm Output at controller abnormality Orange -3
24 9 *Emergency stop Output at emergency stop Yellow -3
25 10 Moving Output during motor rotating Green -3
26 Unused Do not connect Blue -3

Controller side connecter type: HIF6-26PA-1.27DS

Caution
Ports with * mark indicate negative logic. Never connect to unused port.
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2. Specifications

(1) Command Position
Thisisthe relationship between the input pin No. and selected positon No. (4 bit binary)

| You may input select 16 positions of position 0~position 15.|
1:0N 0:OFF

40 Command Position 1

PIN 38 Command Position 2

No. 36 | command Position 4

- o [ |o
N (=T [N =
- - o |o
R |- o |-
N =)
e

34 Command Position 8

O | o O O O
= O O O |-
N (o o |k o
w | o O |k |-
| O [k O O
oo [k O |-
oo [~ |k o
~N o [k |k |-
@ ([~ |O |O |O
© | o |o |+~

Selected Positon Number 10|11 (12|13 |14 |15

Caution:
Error may occur when selecting an undefined position number and pressing the Start Input ON.

(2) Hold
ThisisaB-contact input. During movement, remains ON. Turn OFF during HOLD.

(3) Reset
Once signal riser is detected, executes alarm reset. In case alarm source is not resolved, alarm will reoccur even after
resetting the alarm (you will need to reapply power to “over current alarm (alarm code: C8).” Cancels remaining movment
during hold.

(4) ServoON
When thissignal isturned ON, Servo isturned ON.

(5) Complete Position
Turns OFF simultaneously as timing once positioning complete turns OFF. All will turn OFF during emergency stop or
direct teaching. In case operation is possible afterwards, in case the current actuator position iswithin the positioning
range from the last positioning complete position, outputs its complete position. All will remain OFF in case of being
outside of the positioning width. In case operation is possible during push mode, in either from emergency stop or
direct teach, all will remain OFF regardless of the current position.

(6) Positioning Complete
Upon applying power, once the operation preparation completes, turns ON. Turns OFF upon start signal input.
Turns ON once movement completes. The timing for the positioning complete ON and Compl ete position output are
the same.

(7) Homing Complete
Upon applying power, turns ON onceinitial homing completes. Afterwards, aslong as aarm does not occur and power does
not turn OFF, continues to stay ON. Thiswill not turn OFF simply by emergency stop input. Turning the home complete
signal OFF means homing is executed prior to this next movement:

Caution: With the absolute specifications, once home location is taught, upon applying power, homing
complete signal will turn ON. In case home complete signal turns OFF due to an alarm
occurrence, you will need to teach the home location again.

(8) Alarm
Turns OFF during an alarm. During normal operation, stays ON. Homing method is done during power reinstallation.
Alarm will remain ON in case of excessive work load, and when movement is not possible due to collision with an
obstacle. Take sufficient time for time check.
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2. Specifications

(9) Emergency Stop
Turns OFF during emergency stop. Turns ON during normal operation. Homes during emergency stop release.

(10) In-motion
Turns ON during movement.
Thissignal us used when you want to detect motor stop during hold.

2-5-5 Insulation Type External I mput/Output Specification

Input area

Column

Specifications

Number of inputs

8 points

Input Voltage

DC24V +10%

Input Current

7mA/1 Circuit

Movement Voltage

ON Voltage - * - Minimum 18V
OFF Voltage - - - Minimum 6V

Insulation Method

non-insulated

Output area:

There are 2 kinds (group 1 and group 2) of specificationsin the output area.

Groupl TD62084

Output circuit (8 points)

Column

Specifications

Signal name

Complete position 1, 2, 4, 8, Positioning complete
Homing complete  Zone  Alarm

Rated Load Voltage

DC24V (equipped with fly wheel diode)

Rated load Current

40mA/ 1 point

Recommended Load
Current

20mA/ 1 point

Leak Current

0.1mA (maximum)

Residual Voltage

3.1V/40

Insulation Method

non-insulated

Overcurrent protection

47 0.1W fuse resistance

Group 2 MOSFET 100mA Output circuit (2 points)

Column

Specifications

Signal name

Emergency stop

Maximum Output Voltage

60V (peak) (open drain, fly wheel diode)

Maximum Load Current

100mA/ 1 point

Residual Voltage

1.1V/100mA

Insulation Method

non-insulated

Overcurrent protection

10 0.1W fuse resistance
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2. Specifications

I nput/Output Circuit Sructure

DC 24V

Power

+

P.23

(gl}) EMG
EMG
24V 1 4 Noise Internal Power
N ° Filter
GND
V4
[
Pin No.
e - 7
o 2 INC | |
00 3 | Start | W\, |
I 4 | Command Position 1 I — |
I 5 | Command Position 2 I :|; |
I 6 | Command Position 4 |
| 7 | Command Position 8 I |
[ 8 |NC | |
| 9 |INC | |
| 10 |*Hold | |
| 11 | Reset | |
| 12 | Servo ON - N
| 13 |NC Multi-Fuse
14 |NC I -~ T
15 |NC | I
.—D—@— 16 | Complete Position 1 | '\/\f\, I
17 | Complete Position 2 I I
I 18 | Complete Position 4 | Group 1 I
I 19 | Complete Position 8 | 8 Circuit I I I
I 20 | Positioning Complete I I I I
I 21 | Homing Complete | I I I
| 22 | Zone | | | I
! 23 [ Alarm | I | I
HEC 19— 24 [*Emergency Stop HHAM———\ 1 I
[ @ A 25 | Moving | Group 2 I
26 [NC | 2 Circuit I |
i ® I |
— e e d o - 1



3. Data Input (Basic)

Since this controller does not have any commands, there is no needed to write any programs. In order to make the actuator
moveto the assigned position, all you need to do isinput the position datainto the position datatable. Inthe position table,
there are the following 6 columns: Position, Speed, Acceleration/Decel eration, Force, Positioning Width and Acceleration
Only MAX. The position table below is displayed by the Teaching Pendant. In the position data, there is Absolute which
inputs distance from home, and Incremental which inputsrelative transfer load from the current position.

Position Table

No. | Position (mm) Speed Acc Push  |Positioning width Max only ACC
0 0 100 0.3 0 0.1 0
1 30 100 0.3 0 0.1 0
/2‘ = 10 100 0.3 0 0.1 0
15 100 100 0.3 0 0.1 0

Please make modifications as needed. When modifying theinitial value, changes can be made onthe“initial value”
of the parameter. The initial value differs depending on the actuator type. When changing the initial value.
please use “ ~initial value” of the parameter. Theinitial value will vary according to actuator type.

— * “=" indicatesthat thisisan Absolute (Thisis diplayed by the Teaching Pendant. With a PC, incremental assigned
column will display).

Caution:

For data input, please first execute from position. Input from other data will be rejected.
As for position, input may be done up to grider 2 fraction. However, data of position

is only recognizes as a multiplier of minimum resolution. In addition, the minimum resolution
will vary according to the lead of the actuator. Therefore, the grider 2 fraction of position
data that was inputted will write over according to actuator lead.

Recorded value
->

Example: Inputted value

50.01 50.03
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3. Data Input (Basic)

3-1 Position Data Table

(1) No. * Indicates the position number. In case of inputting the relative
transfer load, type the Minus Key. In case of input operation
using the teaching pendant, “=" will be displayed between the
number and position. In case of Absolute, thereisno need for

(2) Position « The distance from home (in mm).

Absolute Coordinate Assign: The distance from home (in mm).
You may not input negative value.

Relative Coordinate Assign: The distance from home (in mm).
You may also input negative value.

No. Position
0 30 <4—» Absolute Coordinate Assign ~ 30mm from home
1T 10 <4—» Relative Coordinate Assign  Plus 10mm from current location
> L a0 4+——p Absolute Coordinate Assign  -10mm from current location
3 100 «+——» Absolute Coordinate Assign  200mm from current location
(3) Position * The speed at which the actuator moves (mm/sec).
Theinitia value will differ according to actuator type.
(4) Acceleration/Deceleration * | nputs the accel eration/decel eration of when the actuator
Speed
Acceleration/deceleration
AN _
Start Completion Time
Acceleraton/deceleration speed G « « « « MIN 0.01G slow rise
Max 1.00G fast rise
(5) Push * Selects either the Positioning Mode or Push Mode.

Theinitial valueisset asO.
0: Positioning Mode (=normal operation)
Other than 0:  Push mode (%)

* In Push Mode, input the % of max current of the servo
motor at which you would like the push to end.

Push force during stop at 70% of current limited value are written down on every page. Refer to them by all means.

P.25



3. Data Input (Basic)

Caution:

When the push power is too small, push malfunction may occur due to driver

(6) Positioning Width

(5)When push = other than 0

Asfor the positioning width, depending on the setting value of 5th column,
either O or other than 0, its function will vary.
3(A) Push =0 (Positioning Mode)
The positioning mode uses position widths as alocation to turn ON the
position complete output prior to actual point data.
Theinitia valueis set as0.1mm (seediagramA).
(B) Push = besides 0 (Push M ode)
I nputs the maximum push load (distance from the final point) in the push
mode (mm) (see diagram B).
When the push direction is a negative direction from the displayed coordinate, a
“minus’sign should be placed next to the position width.

(5)When push = other than 0

Speed . N Speed . "
P (2)Distance up to the position i (2)Distance up to the position
\ Ending
) "\position
Transfer distance o Transfer distance ]
Diagram A + Positioning Diagram B Positioning
Range Range
Turns ON Start PUSH
(7) Acceleration only MAX < Selectseither the assigned accel eration or the maximum accel eration. Inputs
areeither 1 or 0. Theinitia valueisset asO.
0: Assigned acceleration
Thevalue placed in the ACC/DEC Speed column will become the actual
acceleration/decel eration value.
1. Maximum acceleration
Thiswill automatically utilize the maximum accel eration matched to the load.
Deceleration remains as the assigned value.
(7)in case acceleration only MAX =0 (7)In case acceleration only MAX =1
(4The value set in acceleration/deceleration The maximum acceleration .
(4) The value set in
matches the load . .
acceleration/deceleration
Speed Speed
Transfer Transfer
distance distance
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3. Data Input (Basic)

3-1-1 Push Force During Stop

When executing push mode, input current limit value (%) into push of the position data table. With the RCS, push force
be at a current limit value of 70%. Although by increasing/decreasing the current limit value, you can increase/decrease
the push force during stop, normal operation is not possible under 30%. See the chart below in regardsto push force

at acurrent limit value of 70% according to type.

Type Motor W Speed Type Push Power N (kgf)
L 95 (9.7)
RA 35 20 M 47 (4.8)
H 23 (2.4)
L 142 (14.5)
RA 45 30 M 70 (7.2)
Rod
Type H 35 (3.6)
L 142(14.5)
30 M 70(7.2)
RB7525 H 35(3.6)
M 143(14.6)
60
H 71(7.3)
L 142 (14.5)
Flat F45 30 M 70 (7.2)
Type )
35 (3.6)
Caution: The accuracy for push force is not guaranteed. The above is standard only.
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3. Data Input (Basic)

3-2 Explanation on Mode

3-2-1 Positioning Mode (Push) =0

Positioning complete signal
Complete position No

Speed \ Output

Transfer distance Positioning
Figure 3-2-1 width

3-2-2 Push Mode (Push) = Other than 0
(1) When push issuccessful

Positioning complete signal
Complete position No

Speed Output

Transfer Distance Positioning Width

Figure 3-2-2

From the position shown in Figure3-2-3,
the positioning complete output turns ON
prior to the positioning width portion.
Also, thislocation activates the position
number outputs.

After reaching the position shown in
Figure 4-2-3, actuator moves forward at
75 RPM. Once the actuator pushes the
work and the parameter passes the
setting time with the servo motor current
achieving the push value, the completion
position turns ON. The completion
position number outputs also turn ON.

Note: If needed, set the “ push
determination time” on the parameter.
255msec is default value.

Actuator will continue to push work.

Warning:

The actuator will continue to push the work with set power after push % has
been reached. The push amount is determined by the push value in point table.

Caution: The low speed during push movement is fixed and can not be changed (75 RPM).
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3. Data Input (Basic)

(2) When push fails (blank shot)

Speed

Complete position No
Output

Transfer distance

Figure3-2-3

Positioning width

(3) Upon push, work moves increases.

1. When the work movesin the push direction

Positioning complete signal
Complete position No
Speed Output
. PRS-
Transfer distance Positioning width
Figure3-2-4

2. When the work movesin the opposite of push direction
(when the actuator is pushed back due to a reaction force from work)

Speed

Positioning complete
Complete position No

~ A\

Output

Transfer distance
Figure 3-2-5

P.29

Upon reaching the position shown in
Figure 3-2-2, the actuator moves forward
at low speed. When the servo motor
current does not reach current restriction
value in the positioning band, the posi-
tioning completion output will not turn
ON even when the actuator movesto the
positioning band range. In this case,
only the complete position number
outputs turn ON (please allow for
enough time-out check trreatment).

If the work movesin the push direction
after the positioning compl ete output
turns ON, the actuator will push the
work within the positioning band
range. The positioning complete ON
and compl ete position number outputs
will not change. In-motion output will
remain ON. In-mation output will

turn OFF when motion stops.

When the reaction force of thework is
greater than the push force of the
actuator, and the actuator is pushed
back after the positioning complete
output turns ON, the actuator will be
pushed back until the forces balances
out. The positioning complete ON and
complete position number outputswill
not change. In-motion output will
remain ON until motion stops.



3. Data Input (Basic)

(4) When theinput value of positioning width iswrong

O s s When amistake is made on the code of
Spee \ " the positioning width, asthe left
diagram shows, only the width
H (positioning complete width x 2) will
Transfer distance i’ be off, so please be careful.
Positioning Positioning '
width width

3-2-3 Speed Change Movement During Transfer

Multiple speed control is possible in one moment. Speed will go slower or faster at any given point. However, positionis
needed every time speed is changed.

Position 1 Position 2 Position 1 Position 2 Position 1 Position 2 Position 3

3-2-4 Movement with Variable Acceleration - Deceler ation Values

By inputing 1into “MAX ACC Flag (0/1)” of position data, transfer movement may be made using variabl acceleration
and deceleration values. The acceleration value is the maximum speed that matches the load. The deceleration isthe value
input in the“ACG(G)” of the position data table.

Speed
Time
<>
Maximum acceleration It is possible to set
according to the deceleration as desired
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3. Data Input (Basic)

3-2-5 Hold Input

Thisisused for temporary stop. The actuator will make a quick stop according to the external input signal P 1/O Pin 10 pin hold
input). Based on safety compliance, the signal will become a B-contact input (reversed logic). When thehold input is turned OFF,
the actuator will stop at that point and will move again only when the hold input is turned back ON.

ON ON

Hold Input
sigpal =@ 0 o——— — — — S

RC Movement

By turning ON the reset input during hold (and after recovering input signal), you may cancel the remaining movement
of the actuator.

Hold

Reset I_l

RCS movement

3-2-6 Zone Signal Output

The zone, as shown below, is an area set to output a signal when the actuator enters its boundaries. By setting the zone parameter
beforehand, once a moving slider entersthat territory, the zone signal P 1/0 Pin 22 will turn ON and remain ON
within the zone - territory setting, it is possible to assign even during the middle of the stroke).

Zone signal ON

Zone signal setting range
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3. Data Input (Basic)

3-2-7 Homing

During power-UP or upon alarm release, you will need to home. After selecting the position number, and START (PNP - toggle +
24VDC toPin3: NPN - toggle GND to Pin 3) to is applied, first homing is executed. Upon homing, homing complete output
P1/0O Pin 21 will turn ON (standard specifications). You may not execute just homing from P I/O. In addition, in case you wish to
move to the home position in normal mode, we recommend you set the position number to where 0 was input into the position

of position data, and then, move to that position.

With the absol ute specifications, once home location is taught, thereis no need to home after connecting power.

3-3Timing Chart

T, T
Start |
\/========
Command Position (\ :X
Ts
Positioning Complete T
4
Complete Position ) (
Moving
*Hold
<>
Ts
<> <>
Te T, Ts
ACC./DEC. Content Minimum value Maximum value

T1 Start ON minimum time width 4msec -
T2 Start OFF minimum time width 4msec - *2
T3 Start ON —» Command position hold time 4msec -
T4 Start ON - Positioning complete OFF delay time - 4msec
T5 Positioning complete OFF — ON during moving delay time - 1msec
T6 Hold OFF — OFF during moving delay time - 1
7 Hold ON - ON during moving delay time - 4msec
T8 Positioning complete ON - OFF during moving delay time - 1msec
T9 Positioning complete OFF - OFF during moving delay time 0.1msec 1msec
T10 Complete position output - Positioning complete ON delay time 0.1msec 1msec

*1: Maximum value will depend on Acceleration/decel eration.
*2: to view complete position, upon positioning complete ON, please allow for time more than scan time of the sequencer.
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4. Application (Practice)

4-1 Power-Up

(1) Connnect the motor « brake cable and encoder cable to the controller.

(2) Connect the upper PLC to the P 1/0 Connector using the attached flat cable.

(3) When connecting more than 1-axis, address each controller by using the dip switchs.
For details, please refer to the “ specifications” section under the dip switch settings.

(4) Supply main power (24V) to the controller terminal board.

(5) TurntheP1/O Hold Input ON. (NPN) GND Pin 10 24V (PNP)
(6) Normal statusiswhen the RDY, RUN LED turns ON, and abnormal statusiswhen the ALM turns ON.
Please refer to the Error Code List located on Page 59 and so on in this manual.

After the above operation, preparation is completed.

Caution:
As for signal into Input 1/O, please execute after the Positioning Completion Signal turns ON after Power-Up.

4-1-1 Movement Capable Satus

(1) Servowill turn ON the same time the power isturned ON. Once the power-Up is compl ete, the positioning compl etion output
turns ON.

(2) Therelationship of P1/O alarm « emergency stop output and the operation statusisindicated in the diagram below:

Alarm
When an alarm occurs
Emergency
stop
When
When Emergency
Emergency occurs and
pushed is pushed
Operation | Operation Operation Operation Operation Operation
possible not possible possible not possible not possible possible
< >
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. Application (Practice)

(1)
(2)
3)

(4)
(5
(6)
(7)
(8)

(9)

4-2 Procedure For Initial Homing (Absolute Specifications)

How to initiate absolute reset:
Connect the motor  brake cable and encoder cable to the controller (Note 1).
Connect the upper PLC to the P 1/0O Connector using the attached flat cable.
When connecting more than 1-axis, address each controller by using the dip switchs.
For details, please refer to the “ specifications’ section under the dip switch settings.
Place dlider or rod of actuators on the mechanical end of the home direction.
Turn ON No.5 dip switch on the controller (turn over to the right side).
Turn ON the main power of the controller.
RDY light of LED display will turn ON.
Turn OFF No.5 dip switch on the controller (turn over totheleft side) See Caution*
By following the above, absolutereset iscomplete. Homeis set few millimeters ahead of the current position (mechanical end).
To continuosly operate the actuator, turn ON the servo ON input and hold of PIO.

Caution*: If No.5 dip switch stays ON, the next time power is applied, absolute reset will be executed at that position.

* Absolute reset is executed according to the main power-up of the controller while the No.5 dip switch isturned ON.

Warning:
The actuators for absolute are the only actuators that can operate using RCP Controller Absolute
specifications.
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4. Application (Practice)

4-3 MoveAfter Power-Up (Standard)

Operation application example:
After Power-Up, move to point 150mm from home at a speed of 200mm/sec.

Position data table (column with dark lineindicate theinput insert)

No. Position Speed Acc/Dec Push Positioning Width |  Acc. only MAX
0 0 100 0.3 0 0.1 0
150 200 0.3 0 0.1 0
RCS Controller
F——_————,—————— e e — —
| Flow
: PIO Apply Power
Signal Name Section
09 @ [Ser\fvo ON Input ON J
T Start
| Hold Stop Input ON
i@ Command Position 1 @ [ V PP ]
| Command Position 2 @ [Select input command postion number 1)
: Command Position 4 ]
— Input @ Start Input ON
| Command Position 8
@ o
[0}
[ v
[ @ Reset @ [Positioning complete output OFF )
I
Servo ON ;
QO | @ (Output ON during transfe)
| Complete Position 1 V
— | @ Start input OFF
Complete Position 2
: Complete Position 4 Homing complete
: Complete Position 8 [ Homing complete output ON]
Positioning Complete v —
| Output (Move to position No. 1 )
| Homing Complete V
| Zone @ Positioning complete output ON at ’
: 0.1n\l1/m before position 1
Alarm *
[ Emergency Stop [Out\;;uts complete position 1)
l:)( 6)
Moving @ [Output OFF during transfer]
* The timing for positioning complete ON and [Transfer complete to position 1J

With the absol ute specifications, upon installing power, turn the home
complete ON, and without homing, move to direct position 1.

|

I

I r

| complete position output are the same.
I

I

I



4. Application (Practice)

Power ON J
Complete Position TPOSitiOH 1 X_
Start Caution/

Hold

|

Positioning Complete

Alarm

LR

Emergency Stop

Position 1

Complete Position

Homing Complete o ]
Y Positioning width

Actuator transfer Time

After applying the main power and completing the preparation for operation, positioning completion output will turn ON
(If servo ON input is OFF, positioning completion output will not turn ON). To confirm the completion of preparation

for operation, make sure that the positioning completion output is ON. After applying power, positioning complete
output will be OFF. Upon movement completion, positioning complete will turn ON. When commad move to position
No.10 is executed, complete position will remain OFF and not change. Actuators will not move, if hold input is not ON.

T1: Over 5msec Time from Command Position Select Input to
Start Input ON (However, please consider the
scan time of the upper controller)

* In regards to absolute specifications, homing signal will turn ON after applying power, and
homing will not be possible.

Caution:
Positioning complete Output will turn OFF once the start signal turns ON.
You may execute Start Signhal OFF only after confirming that the Positioning Complete Output
is turned OFF.
As the diagram below shows, if you leave the Start Input as ON, the Positioning Complete
Output will not turn ON even after the actuator transfer completes.
{ {—
Start —
Positioning
Complete e
{ |—
Ll
Moving Under 1msec _—
Actuator ‘B
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4. Application (Practice)

PLC

4-4 Positioning M ode (2 point space reciprocation)
Movement example: Reciprocate 2 positions. Assign the position 1 at 250mm from home, and Position 2 at 100mm from
home. Set speed to 200mm/sec for Position 1 and 100mm/sec for Position 2. For both positions, assign the positioning width

to 0.

RCS Controller

* Timing for positioning complete ON is same for

Position Comple te ON and Complete Position output.

[ Positioning complete output ON )

*

@ [Output complete position 2)
]

IOutput OFF during transfea
]

|Transfer complete to positon 2|

i'____________PWJ _____________ Fow 'i
| Signal Name Section @ X — |
| (Select input command position 1 ) |
BOER - |
®ee . — @ Start input ON I
I@ ommand Tostton | Begin transfer to position 1 | I
I@ Command Position 2 S I
| @ ((Pasitioning complete output OFF J |
| Command Position 4 v — |
I Input ( Complete position OFF ) I
Command Position 8 ]
I (4) (Output ON during transfer) I
| Hold |
| @ Start input OFF |
I Reset I
@ (Positioning complete output ON)
I Servo ON ( V* ) I
| Output complete position 1 |
|@ Complete Position 1 @ v I
Output OFF during transfer
:@ Complete Position 2 ( \I/J g ) :
I Complete Position 4 @ (Select input command position 2] I
I Complete Position 8 (Transfer complete to position l) :
@@9 Positioning Complete Start input ON I
| Output |
I Homing Complete | Begin transfer to position 2| I
: Zone @ (Pos\j/tioning complete OFF) :
| Alarm (' Complete position OFF ) |
@ 9 o Emergency Stop @ (Output ON during transfer) :
Moving (3) (Start input OFF I
I
I
I
I
I
I
I
I
I
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T1: Over 5msec

(However, please consider the scan time of the upper controller)

4. Application (Practice)
Position Data Table (Columnswith thick linesindicateinput insert)
No. Position Speed Acc./Dec.Speed Push Positioning Width |~ Acc. only MAX
0 * * * * * *
1 250 200 0.3 0 0.1 0
2 50 100 0.3 0 0.1 0
Command Position x Position 11 Position 2 X Position 1 X
T T1 [T1 [T1
Start
Caution Caution Caution fCaution
Positioning Complete y y y y
Complete Position / Position 2 /
v Posiion1 —/ Position1 —
2
Actuator Transfer \

Time from Command Position Select Input to Start Signal ON

Positioning

Caution:
Positioning complete Output will turn OFF once the start signal turns ON.
You may execute Sart Signal OFF only after confirming that the Positioning Complete Output isturned OFF.

1 |—

Start

turn ON even after the actuator transfer compl etes.

Complete

~
~ —~

Asthe diagram below shows, if you leave the Start Input ON, the Positioning Complete Output will not

Under 1msec

Moving

Actuator

P.38




4. Appl

ication (Practice)

4-5 Push Mode

Movement Example: Use via Push Mode and Positioning Mode. Assign the Position 1 at 280mm from home and the
Position 2 to 50mm from home. Move to Position 1 in Push Mode. Use the Push Mode to move to Position 2 (match to
opposite motor side direction). Assign the maximum push to 2mm, and the current limit value during push to 50%.

PLC

RCS Controller

Signal Name

Section

131015)2) Star

Command Position 1

Command Position 2

Command Position 4

Command Position 8

Reset

Servo ON

Input

D

(9)

:

I

I

I Hold
I

|

@

115)

Complete Position 1

Complete Position 2

Complete Position 4

[
I
I "
Complete Position 8
@@@9 Positioning Complete

[

I

I

I

I

! Emergency Stop
16X12(8)8)

Homing Complete

Zone

Alarm

Moving

Output

* Timing for positioning complete ON is same for

Position Comple te ON and Complete Position output.

P.39

N

@ (Select input command position 1 )

@ (Satinputon)

| Begin transfer to position 1 |

@ ('Positioning complete output OFF )
]

( Complete position OFF )

]
(4) (Output ON during transfer)

v
@ Start input OFF

(After passing position 1, transfer at a low speed)
V

Pushes the Work. The servo motor current
value will rise and reach the current limit value

y
@ (Positioning complete output ON)
*

@ ( Output complete position 1 )

]
( Output OFF during transfer )
y

@ (Select input command position 2)

Yy

| Begin transfer to position 2

@ (Positioning complete OFF)
¥V

(' Complete position OFF )
]

@ (Output ON during transfer)

@ Start input OFF

Positioning Complete output ON at 0.1mm
@ before position 2
@ [Output complete position 2)

e
]

[Output OFF during transferI
y

[Transfer complete to positon 2 |




5. Application (Practice)

No. Position Speed Acc./Dec.Speed Push Positioning Width | Acc. only MAX
0 * * * * * *
280 200 0.3 50 15 0
40 100 0.3 0 0.1 0
Command Position Position 1 Position 2 Position 1 7
T T T
Start |
Positioning Complete 3
Complete Position y o _7L

paads

-

Actuator Transfer

Position1

Position 2

T1: Over bmsec

Time from Command Position Select Input to Start Signal ON
(However, please consider the scan time of the upper controller)

Caution:

Oncethe Sart Signal turns ON, the Positioning Complete Output will turn OFF. Please execute
Sart Signal OFF only after confirming that the Positioning Complete Output turns OFF.
When the push completes stroke, as the diagram below shows, the Positioning Complete Output
will not turn ON, only the Complete Position outputs.

X

Command Position

Position

D

Position 2

X

Position 1

A

Start

Positioning Complete

Complete Position

Actuator Transfer

N

Position 1

Position 2 —

Position 1
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4. Application (Practice)

L C

4-6 Speed Change Movement During Transfer

Movement Example: During movement, speed decreases towards given location. Assign Position 1 at 150mm away
from home, and Position 2 at 200mm away from home. The location will be near the home away from the initial position.
Assign Position 2 as the carry-over position, and move to Position 1 at a speed of 200mm/sec and from Position 1 to 2
move 100mm/sec.

Method: In this case, motion is executed consecutively, first with Position 1, then followed by Position 2. However,
before stopping at Position 1, it is necessary to first execute Select Input Start Signal Input after setting the Command
Position. To achieve this, set the Pos band for Position 1 and right after Position 1 is complete, input the Start Signal for
Position 2 (Command Position inputs should be set during movement to Position 1).

Position Data Table (Columnswith thick linesindicateinput insert)

RCS Controller

@ (Select input command position 1 )

@) (Sartinpuron)

| Begin transfer to position 1 at 200mm/sec |

Signal Name Section
WEED S

Command Position 1

Command Position 2

]
@ (_Positioning complete output OFF )
V

Command Position 4

Input ( Complete position OFF )

Command Position 8

(4) ((Output ON during transfer

Hold
Reset @ Start input OFF
Servo ON

Complete Position 1

Complete Position 2

Complete Position 4

Complete Position 8

Positioning Complete

* Timing for positioning complete ON is same for

Position Comple te ON and Complete Position output.

@ (Select input command position 2)
Y
@ Positioning complete output ON at
1mm before position 2
Vx
(Output complete position 1)

]
(@ (Sanmputon)

Output [Transfer start to position 2 atJ
Homing Complete 100n\lw/m/sec to position 1
Zone (Pos\j/tioning complete OFF)
Alarm (Complete position OFF )
Emergency Stop @ Start input OFF
Moving

Positioning complete output ON at
1mm before position 2

@
Y *
@ [Output complete position 2)

]
[Output OFF during transfea

|Transfer complete to positon 2|




4. Application (Practice)

Position Data Table (Columnswith thick linesindicate input insert)

No.

Position

Speed Acc Push Pos. Band MAX ACC ABS/INC
O * * * * * *
1 150 200 0.3 0 1 0
2 200 100 0.3 0 0.1 0
Command Position Position 1 Position 2
Ts T
Start \
Caution Caution
Positioning Complete
Complete Position
4 Position 2
Speed Position 1
Actuator Transfer \
T1: Over 5msec  Time from Command Position Select Input to Start Signal ON
(However, please consider the scan time of the upper controller)
Caution:

Oncethe Sart Signal turns ON, the positioning Complete output will turn OFF.
Please execute Sart Signal OFF only after confirming that the Positioning Complete Output turns OFF.
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4. Application (Practice)

4-7 Movement Using Different Acceleration Value « Deceleration Value

Movement Example: Positioning is executed at a speed of 200mm/sec at alocation (Position 1) 150mm away from
home. Acceleration is transferred at a maximum accel eration and deceleration of 0.1G that are matched to the load.

Method: By inputting “1” into MAX ACC of the position data, the accel eration will be the maximum accel eration which
matches the load.

Position Data Table (Columnswith thick linesindicateinput insert)
RCS Controller

Flow
@ ( Select Input Command Position 1]

I
: Signal Name Section
_@ Start I/
I @ Command Position 1 @
!

Command Position 2

| Start transfer to Position 1 at maximum speed |

Command Position 4

Input

I
I
| -
[ Command Position 8 @(Positioning Complete Output OFFJ
I Hold
| "
I Reset (Comflete Position OFF)
Servo ON .
@ : @ o (4)((Output ON during transfes
| eli Complete Position 1
al | Complete Position 2 @ Start input OFF
I n
a e speea transier mmj/sec
I Complete Position 4 Rated p dt fer (200mm/
| Complete Position 8
I @@ Positioning Complete (Transfer at a deceleration speed of 0.1G. )
| Output
I Homing Complete @ (Start Posmonmg Complete Output ON at 0.1mm before Position 1 )
I Zone
I
| Alarm @ (Output Complete position 1)
: @ Emergency Stop ( Output OFF during transfer)
Moving
=1
* Positioning Complete ON and Complete Position (TfanSfer complete to position 1)

Output both have the same timing.
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4. Application (Practice)

Position Data Table (Columnswith thick linesindicate input insert)

No. Position Speed Acc Push Pos. Band MAX ACC
O * * * * * *
1 150 200 0.1 0 1 1
Command Position Position 1
P B
Start
Positioning Complete &\ ——
Complete Position / Positioning 1
Speed
Actuator Transfer Positioning range
4
PN\

T1: Over 5msec  Time from Command Position Select Input to Start Signal ON

(However, please consider the scan time of the upper controller)

Caution:
Once the Start Signal turns ON, the Positioning Complete Output turns OFF.
Please execute Start Signal OFF only after confirming that the Positioning
Complete Output turns OFF.
As the diagram below shows, if you leave the Start Input ON, even if the
actuator completes transfer, positioning output will not turn ON.
t
Start S
Positrioning L ——
Complete
| —
ACHUALOT et =t
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4. Application (Practice)

4-8 Hold Input
Movement Example: Temporary stops the movement of the actuator.

Method: Usesthe Hold Input.

RCS Controller

| Flow

@ Signal Name Section @ ( Select Input command position 1]
Start \]/
| Command Position 1 @ Start input ON

@ Command Position 2

| | Start transfer to assigned position |
Command Position 4

* Positioning Complete ON and Complete Position OUtpUt complete pOSItIOI‘I )

Output both have the same timing.

| Input

Command Position 8 @(Positioning complete output OFFJ
(8)6)

Hold
: Reset (Complete position OFF)
Servo ON
O | @ (Output ON during transfea
1 I Complete Position 1
@?;L Complete Position 2 @ Start input OFF

| Complete Position 4
| @ ( HoId Input OFF (decelerates and stops) )

Complete Position 8
I

Positioning Complete o @ (Output OFF during transfer ]
tput
I Homin: )
g Complete
[ . ﬁ-IoId stop input ON (transfer start))
I one
| Alarm @ (Output ON during transfer)
I
Emergency Stop

| 974 @ [Pos$onlng complete output ON)

Output OFF during transfer j

( ransfer complete to assigned position]

L Moving
I
I
I
I
I
I
I
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4. Application (Practice)

Command Position

T

Start Caution

Positioning Complete

N\

Complete Position

Under 4msec

Actuator Transfer \ \

T1: Over 5msec  Time from Command Position Select Input to Start Signal ON

(However, please consider the scan time of the upper controller)

Caution:

Once the Start Signal turns ON, the Positioning Complete Output turns OFF.

Please execute Start Signal OFF only after confirming that the Positioning Complete Output is turned OFF.
Frequent use of Sudden Stop Input will shorten the actuator’s life span.

You can cancel the remaining transfer load by turning ON the reset input during hold (you can detect and cancelreset signal riser).
command posiion | X e
Start | |

Positioning Complete

Complete Position

Hold | |

Over 4msec

Reset

Moving | |

wv
°
[0]
m
o

Actuator transfer

P. 46



4. Application (Practice)

4-9 Zone Signal Output
Movement Example: During motion, Zone Signal will turn ON output from 40mm position to 120mm
position, then turns OFF (40mme  Zone Signal Output< 120mm).

Method: Zone Signal Output boundary is set in the Parameter Zone Value and Zone
Boundary Value -.

Input as the following:

Zone Boundary Value + 120
Zone Boundary Value - 40

RCS Controller

Signal Name Section Flow

Start @ ( Select Input command position 1)

Command Position 1

Command Position 2 @ Start Input ON

@ Complete Position 2 @ (Start input OFF )
v

Complete Position 4

( Enter boundary. Zone output ON )

Complete Position 8

: Command Positon 4 ot | Start transfer to assigned position |
| Command Position 8
| Hold ©) (Positioning complete output OFF)
I
| Reset (Complete position OFF)
@) | Servo ON
| : Complete Position 1 @ (Output ON during transfer )
I
I
I
I

( Leave boundary. Zone output OFF )

E| @ | Positioning Complete

ONCNC)

I Homing Complete Oout

| @@ Zone ‘ (Posjonmg complete output ON)

: Alarm @ (Output complete position |

I| | Emer’\j:\:::SfOP (Output OFF during transfer)

* Positioning Complete ON and Complete Position (Transfer complete to assigned position)

Output both have the same timing.




4. Application (Practice)

Command Position

Positioning Complete

Complete Position

Actuator Transfer

Ts

Start

Zone

Speed

\

T1: Over bmsec

Time from Command Position Select Input to Start Signal ON

(However, please consider the scan time of the upper controller)

Caution:

Once the Start Signal turns ON, the Positioning Complete Output turns OFF.
Please execute Start Signal OFF only after confirming that the Positioning Complete

Output has turned OFF.

Other zone outputs (examples):

Zone

Zone Output at over 120

/ I\

120

Zone output at under 40

Zone

/T \

Zone Boundary Value +Maximum Stroke Length

Zone Boundary Value -

120

40
Zone Boundary Value + 40
Zone Boundary Value - 0
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4. Application (Practice)

4-10 Transfer to Home

Movement Example: You cannot home using only PIO. Homing occurs when controller istold to moveto apoint prior to homing.
Method: Thisisamethod which forces a point data of distance 0 from the home, and movesto that location after homing is
complete.

Position Data Table (Columnswith thethick linesindicate the input insert)

No. Position Speed Acc Push Pos. Band Max Acc ABS/INC
0 0 100 0.3 0 0.1 0
1 * * * * * *

RCS Controller

r—-r—-———"—"""" """« " " """ """ """ “—"¥ " "“—~"¥—"—"¥"—"¥—"——— A

| Flow

| Signal Name Section Select Input command position

| @ o (command position 1, 2, 4 & 8)
_|7\’.

Command Position 1 @ Start input ON
@ Command Position 2 J/

Command Position 4 |Start transfer to position 0 (home)|
Input
Command Position 8 @(Positioning complete output OFF]
Hold
Reset (Complete position OFF)

@(Output ON during transfer)

Start input OFF

@ Positioning complete output On at
0.1mm before position 0

L C

Complete Position 1

Complete Position 2 @

Complete Position 4

Complete Position 8

I
I
I
I
I
I
I
I
I
| Servo ON
I
I
I
I
I
I
I
I
I

Positioning Complete \I/
@@ Homing Complets Output @ ( Outhjut OFF during transfer)
| Zone (Transfer complete to position 0)
I Alarm
I Emergency Stop

I
Moving

|* Positioning Complete ON and Complete Position
I Output both have the same timing.
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4. Application (Practice)

Command Position X """"" Command Positions 1, 2, 4, 8
N are all turned OFF.

Tl I
Start |

Positioning Complete

Complete Position \

Zone | | -,
Complete Positions 1, 2, 4, 8

Moving ‘ are all turned OFF.

paads

Actuator transfer \

N\

T1: Over 5msec  Time from Command Position Select Input to Start Sighal ON

(However, please consider the scan time of the upper controller)

Caution:
Positioning complete Output will turn OFF oncethe start signal turns ON.
You may execute Sart Signal OFF only after confirming that the Positioning Complete Output isturned OFF.

Asthe diagram below shows, if you leave the Start Input ON, the Paositioning Complete Output will not
turn ON even after the actuator transfer compl etes.

{1
Start —
Positioning
Complete r—
'
11
Moving Under 1msec e
Actuator '

P.50



4. Application (Practice)

4-11 Incremental Movement in Relative Coordinate

Movement example: Move to position 30mm from home, and from there, move the actuator in an increment of 10mm.
The transfer speed from home to the 30mm location is set at 100mm/sec, and the 10mm incremental movemments are set

@ (Output complete position 2)
]

@ (Output OFF during transfer)
]

|Transfer complete to plus 100mm location |

at 20mm/s.
RCS Controller
r—-——————_ Y — — 1
| P10 Flow |
Signal Name Section
I@@ @ (Select input command position 1 I :
Start
I Start input ON I
I@ Command Position 1 @ P I
| Command Positon 2 | Begin transfer to position 1 | I
: Command Position 4 @ (Pos‘i/tioning complete output OFF ) :
Input
[ Command Position 8 ( Complete position OFF ) |
y
: Hold @ (‘Output ON during transfer) :
]
Reset
I @ Start input OFF I
| Servo ON —— I
| @ (Positioning complete output ON) |
I@ Complete Position 1 ¥ I
O | Complete Position 2 @( Oug/put complete position § |
: : Complete Position 4 (Outﬁ)/ut OFF during transfer) :
| Complete Position 8 (Transfer complete to position 1) |
@ mee Positioning Complete . - I
| Output @ (Select input command position 2) |
I Homing Complete I
Start input ON
| -1 Gatipuion |
| Alarm Begin tranfer to plus 10mm location |
| from the current location |
| Emergency Stop V |
Positioning complete output OFF
@@9 Moving @ ( g9 P P ) I
I @ (‘Output ON during transfer) I
| * Timing for positioning complete ON is same for |
| Position Comple te ON and Complete Position output. @ Start input OFF |
I I
| IPositioning complete output ON J |
| . |
I I
I I
I I
I I
I I
I I
I I
I I
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4. Application (Practice)

No. Position Speed Acc Push Pos. Band MAX ACC ABS/INC
O * * * * * *
1 30 200 0.3 0 0.1 0.1 0
2 10 20 0.3 0 0.1 0.1 0

Command Position x Position 1 x Position 2

e oy |

Positioning Complete

Complete Position /
Posion1 L[ posionp

L Position 2 J

paads

Actuator transfer

30 40 50 60

\/
Distance from home

T1: Over 5msec  Time from Command Position Select Input to Start Sighal ON
(However, please consider the scan time of the upper controller)

Note 1:
Once the Start Signal turns ON, the Positioning Complete Output turns OFF.

Please execute Start Signal OFF only after confirming that the Positioning

Complete Output has turned OFF.
As the diagram below shows, if you leave the Start Input ON, even if the

actuator completes transfer, positioning output will not turn ON.
tl

Start

Positioning Complete

~ -~
~ ~

L

Under 1msec

—~
~

ACtUALOI TIANSTE!  m—

Note 2:
In case soft limit exceeds parameter value, the positioning complete

signal will turn ON. In addition, the alarm output will not change.
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4. Application (Practice)

4-12 Caution Regarding Relative Coordinate Assign

(1) Caution During Positioning M ovement
When selecting arelative posisition through the 1/0 and toggling the Start Input, during actuator motion towards
another point, the distance of the next point selected will be added to the initial position of the point. If the next
point isin the negative direction relative to the first point, the actuator movesto a position asthe
result of the subtraction of the 2 positions.

Example: When the Start Input of Position 2 is executed during movement to Position 1 (Table 5-12-1), movesto the
position 40mm away from home.

Command Position x Position 1 X Position 2 Table 4-12-1
No. Position Speed
Start —l 0 * X
1 30 100
Positioning Complete Position 2 2 T 1 0 .100
y /
Complete Position
Speed \
Actuator Transfer \

Position from home: 40 | Distance

In addition, when the Start Input is executed numerous times during position movement, the actuator moves to a position
that isfive times the distance of theinital position input.

Example: In case Start Input of Position 2 is executed (Table 4-12-1 above) twice during movement towards Position 1,
the actuator moves to a position approximately 50mm away from home.

Command Position XPosition 1 X Position 2

Start —l |‘L|'|

Positioning Complete

Complete Position < Position 2

Speed

\

Actuator Transfer \

. Distance
Position from home: 50
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5. Application (Practice)

Example: The Start Input of Position (Table 5-12-1) is executed during movement towards Position 1 during Push Mode
and the actuator movesto a position that is 10mm away from the Input Position 1. Total displacement is 60mm from
home.

(2) Caution During Push Movement
If arelative position is selected while the actuator isin motion to another position during Push Mode, the actuator moves
to aposition that is summation of the primary and secondary positions.

Command Position :X Position lx Position 2 Table 4-12-2
No. Position Speed

—| 0 * *
Start

1 50 100
Positioning Complete .2 = .10 ELOO
Complete position / Position 2
» N
=]
@
) \
Actuator transfer \

<~ 1omm _+ Distance

(3) Accumulation Error Dueto Consecutive Relative Transfer
The position data only recognizes a minimum resolution. The minimum resolution is specified according to
lead and number of encoder pulse. Therefore, an error may occur between the value input in the position and the
corresponding movement of the actuator. When arelative transfer is executed consecutively, this error will accumulate.

The maximum error range per each actuator typeislisted in the tables below:

Type | Motor W | Speed Type | Screw Lead Maximum error {4 Type | Motor W | Speed Type | Screw Lead Maximum error  H
L 25 0.2 L 25 0.3
SA4 20 M 5 03 RA35 20 M 5 06
H 10 0.6 H 10 12
L 3 0.2
i L 25 0.2
Slider | a5 20 M 6 04
Type RA45 30 M 5 03
H 12 0.7
Rod Type H 10 06
L 3 0.2
L 25 0.8
SA6 30 M 6 0.4
30 M 5 16
H 12 0.7 RE7525
L 25 02 H 10 33
Flat Type | F45 30 M 5 0.3 60 M 5 16
H 10 06 H 10 3.3

P.54



5. Parameter List

Parameter List

Zone Limit + side (mm)

Maximum value of zone output.

Zone Limit - side (mm)

Minimum value of zone output.

Soft Limit + side (mm)

Sets the soft limit value in the plus direction.

Soft Limit - side (mm)

Sets the soft limit value in the minus direction.

HOME Direction (0:Motor/1: Reverse)

Sets the homing direction.

Push Recognition Time (msec)

During a move, if the push % is sustained for this amount of time, the
position complete output turns ON.

Servo Gain No.

Set the servo gain.

Initial Speed Setting (mm/sec)

Speed initial value of position data table.

Initial Acceleration Setting (G)

Acc in position data table.

Initial Position Band (mm)

Acc in position data table.

Acceleration Only Max's Flag Initial Amount

MAX Acc initialization of position data table.

Current limit value during positioning stop (%)

Determines the stop maintenance after positioning

Current limit value during homing (%)

Sets the current limit value during machine end impact due to homing
(at the time of shipment 100%)

Movement flag during stop

Sets effect - ineffect of dynamic brake during stop.
0: Ineffect
1: Effect (at the time of shipment, 1)

* : To change the value, please contact your | A representative.

To change the soft limit on the user side, please set a value that extends 0.3mm on the outer side of the

effective territory.

Example: In case of setting the effective territory from Omm~80mm

Soft limit + side 80.3
Soft limit - side -0.3

Soft limit set in the controller
|t -
Approximately Approximately
0.3mm > 0.3mm
Effective territory
-~ -
Approximately > Approximately
0.1mm Jog ¢ Increment movable range upon homing 0.Imm
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6. Alarm List

* In case you wish to change the home direction, position data already input will all clear. As needed, please record the data.
* Reveresed homing direction is not possible for the Rod Type Actuators (RSA « RMA types).

* The homing direction setting for the In-Line Type Actuators (SSR ¢ SMR types) is opposite.
(0: Normal  1: Reverse)

Caution: Upon executing parameter changes, please cycle the controller power.
The parameter will overwrite but some may not be effected by simply turning OFF « ON
the emergency stop switch and PORT switch.

6. Alarm List

When an alarm occurs, ALM of the Controller LED Display will blink. The alarm content can be understood by the combination of the
PIO Alarm Output and Complete Position Output.

O=O0N  @=0FF Complete Position No.
Alarm Alarm Content Alarm Code*
8| 4| 2|1

O Normal

o " JNOIK BE@) CPU abnormal OFA
o o OO0 @ Wrong EEPROM Data Setting 0B0, 0B1
o OO0 Homing abnormal 0BE
o @IK IK 3 | Servo malfunction 0co

[ ) 0@ @O Electric conversion area abnormal 0B8~0CA
o Ol@| OO Excessive deviation abnormal 0D8, 0DC
o Ol @ @ Excessive load abnormal 0ED
o Ol @O Encoder breakage OE4~0E7
o O OO0 Corruption of EEPROM data OF8

1. Cycle power to clear the alarm.
2. If the alarm does not clear by the above procedure, the controller or the encoder cable may be damaged.
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6. Alarm List

If amalfunction is encountered while using the PC software or teaching pendant, an error will appear. Please refer to the Error
Table below.

Caution: When connecting to the host using the SIO, please make sure to refer to the error
code list of the “Robo Cylinder Communication Protocol List.”

Error Table
Code Error Description Common Solutions
040 Emergency Stop Emergency stop status.
05A Transmission Over Run Error
05B Transmission Framing Error
05C Transmission Timeout Error
Abnormal Communication, Check for noise. Inspect all serial ports and cables involved.
05D Header Error
05E Delimiter Erroa
07F BCC Error
061 FNCCHR, W Address Error Serial string needs to be formated correctly.
062 1 Operand Error Incorrect Data Command (possibly an operation not allowed with the controller type).
Incorrect Data Command (possibly an operation not allowed with the controller type).
063 2 Operand Error In case of another placed controller, there could be an initialization of rotation numbers which
P ssurpasses 2000rpm against the SW7-ON, SW8-off against the controller.
Incorrect Data Command Rejection (could be an operation not wilowed with the controller type).
064 3 Operand Error Incorrect Data Command (possibly an operation not allowed with the controller type).
067 BCC Error Incorrect Data Command. Characters other than 0~9 is included in the BCC.
070 RUN-OFF, Transfer Command
071 No homing, PTP Execution Requirement Incompatible Command Rejection
073 Servo ON. Error Reset (possibly due to External POP command).
074 Communication Error
075 During homing, movement When release is not possible with the controller power reinstalled, you will need to either execute a
command common parameter edit or initialize the controller.
0BO Bank 30 Error (Parameter) Execute a common parameter edit or initialize the controller.
When release is not possible with the controller power installed, you will need to either execute a
. common parameter edit or initialize the controller.
0B1 Bank 31 Error (Point) 1. Cycle power to controller
2. Possibly, parameters need to be set correctly.
OBE Homing Timeout Check physical connection of the motor and actuator. Actual movement may not be happening.
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6. Alarm List

Code Error Description Common Solution
0CO Excess Speed
Please reduce the payload or lower the velocity and ACC/DEC.
0C1 Servo Error
Motor main circuit may have short circuited., due to a spontaneous
0C8 Overcurrent . . ; ;
excessive load. This alarm will not home unless reapplying power.
0C9 Excess Voltage Load may be too big. Please check also for mechanical binding.
0CA Excess Heat Ambient temperature may be too high.
0D8 Deviation Overflow Please check the mechanical binding.
obC Excess Push Movement Range Possible excess movement range during push movement.
OEO Excess Load Load may be too big. Please check for mechanical binding.
OE4 Encoder Transmission Error This is the transmission error of encoder reception. Either the noise
0E5 Encoder Reception Error or reception IC board may have broken down.
This is the counter error of the encoder. This occurs when number of
OE6 Encoder Counter Error rotation exceeds 5000rpm.
OE7 No A, B and Z Feedback
Please check the encoder/cable.
OE8 No A and B Pulse Feedback
OF8 Fixation Memory Breakage Controller initialization is needed.
OFA Abnormal CPU CPU shows abnormal movement. Noise may have entered.
Check the competition in baud rate « SIO main station
101 Over Run Error (S) subordinatestations (during update)
. Check the competition in baud rate cable ¢ short * noise
102 Framing Error (S) SIO main station « subordinate stations
104 SCIR-QUE OV (S) Receiving external excessive data (during update).
105 SCI S-QUE OV (S) SCl transmission QUE over flow (during update)
106 Termi R-BF QV (S) Receiving external excessive data (during update).
10A Motorola Sum error Update program file is abnormal (during update).
10B Motorola S Record Error Update program file is abnormal (during update).
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6. Alarm List

Code Error Description Common Solution
10C Motorola S Address Error Abnormal update program file (during update).
10D Motorola S File Name Error Abnormal update program file (during update).
10E Timing Limit (W) (S)
. - Please check TB-CPU Base Flash ROM address setting
10F | Timing Limit (E) (S) DIP-SW (during update).
111 Timing Limit (P) (S)
112 Input Data Error Input value is irregular. Please input allowable data.
113 Input Under Error Input value is under. Please input allowable data.
114 Input Over Error Input value is over. Please input allowable data.
15 Homing Incomplete U'nallowed operatlpn is being executed during the homing incomplete status.
First execute homing.
116 Test Position Data Exist During position addition, first delete or clear the final position data.
117 No Movement Data When movement must be done, position data is not available.
118 Non-connnect Axis Selection Non-connect axis has been selected (there's no error).
119 TB Parameter Excess TB internal area parameter allowable rotating number after update has
Rotating Number exceeded.
1A Flash Verify Error: S
11B Flash ACK Time Out: M
Please check TB-CPU Base Flash ROM address setting DIP-SW.
11C Flash Verify Error M
11D  |Flash ACK Time Out
1E Pair Data Mismatch Error Plea'se |nput while being cautious about the matching data's large  small
relationship.
11F Absolute Value Under Error The absolute value of the input value is under. Please input allowable data.
120 nitial Factor Error The factor input data during controller initialization is abnormal. Please input
allowable data.
121 Push Search End Over VEV)i(gt?]ss stroke in the push search end location. Please modify the positioning
122 During distribution, multiple Axis No. distribution must always be executed with a single axis being
axes connection connected.
180 | Axis No. changes is OK (No error).
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6. Alarm List

Code Error Description Common Solution

181 Controller initialization OK (This is not an error).

182 Home Change All Clear (This is not an error).

201 Emergency Stop (This is not an error).

20A During movement, Servo OFF | During movement., Servo has been turned OFF.

20C During movment, Start ON During movement, Servo has been turned ON.

20D During movement, STP-OFF During movement, STP has been turned OFF.

301 Over Run Error (M) Please check for cable short noise ¢« SIO main station ¢

302 Framing Error (M) I:’k;isgrg?r?actlé tstfat?:rg)tetion for cable controller power ¢ SIO main station
304 SCIR-QUE OV (M) Receiving external excessive data.

305 SCI S-QUE OV (M) SCl transmission QUE over flow (during main station mode).

306 Termi R-BF OV (M) Receiving external excessive data.

307 Memory Comman breakage Command from.the controller is broken down. Due to unknown cause, please

record all error list before TB power OFF.

308 Response Time Out (M) I?Iiisﬁrg?factlé tsht:lt?cc))r:r;ptetion for cable controller power « SIO main station
309 Termi Right Address Error Termi right address unestablished error.

30A Packet R-QUE OV Receiving external excessive data.

30B Packet S-QUE OV Packet transmission QUE over flow.

30C No connection error Please check the pomptetion for cable controller power « SIO main station

* subordinate stations.
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7. *Supplement

RCS Positioning Sequence Basic Examples:
The following are basic sequence examples to create positioning sequence for the RCS.
indicates PIO signal for the RCS Contraller.

(Complete Position Decode)

PFIN
” I l— Complete Position 0 Set
(Complete Position Code) Positioning Complete
—
[PM1 PM2 PM4 PM8 PFIN]|
S >t mE A {1 E Complete Position 0
[PM1 PM2 PM4 PM8 PFIN]
— | == = =H= { E Complete Position 1
‘PM1 PM2 PM4 PM8 PFIN‘
+F {1 =+ - {} J. c ,— Complete Position 2
[PMI PM2 PM4 PM8 PFIN]
i | i} +F H= 1t E— Complete Position 3
[PM1 PM2 PM4 PM8 PFIN]|
1} HE It (E 3} complete Position 4

I Creates only the number of positions

(Position 0 Positioning Circuit)

Homing
Request G
— P ! F l— Homing Start Pulse
Homing
E Request
— | | | ! G L Homing Start Pulse Assist
G
I —
Position 0
Positioning
Start Request |
L— } £ J‘ H [ Position 0
Position 0 Positioning Start Pulse
Positioning
H Start Request
] L i _| Position 0
! v : Positioning Start Pulse Assist
! Turns the positioning start request signal to pulse so
— — that the first positioning becomes the first start signal.
Homing
Request
|F1 ‘ P fli N Z Fu',N ,'3, r‘ﬁJ Position 0 (Home)
! T -1 il Positioning Start Assist
() H
I 11
r L)
J
|

PF
_|J| lLy ! K ] Position 0 (Home)
r -

! - Start Confirm
K
L —
Next positioning start
assist signal
K A (M) -
| L | ( L l Position 0 (Home)
! o - Positioning Complete
L
— ——+— Confirms the positioning complete

towards the assigned position.
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7. *Supplement

(Position 1 Positioning Circuit)

Position 1
Positioning
Start Request

1} 1k ! M |._ Position 1

Position 1 Positioning Start Pulse

Positioning
M Start Request

Position 1
— i} f—I]_ Positioning Start Pulse Assist
N
|

Current
Positioning
Complete
Position

1

Z
o

Position 1

+ E]— Positioning Start Assist

L

aQ Position 1
k A A —( P )— Start Confirm

Next Positioning
P B Start Assist Signal Position 1

| |} A E}' Positioning Complete

— Knowing where the sequence advanced to,

even during hold like this cuircuit, will make it
easier to not have to investigate the cause.

v
Create just the position numbers.

(Command position number output encoder circuit)

Positioning
Start Assist
Signal Towards Other Positions
J 0 Other Positions S Set signal
I+ oy S N — —_— e e e —-—( )" Positioning 0 Set
R
]
Positioning
Start Assist
Signal Towards Other Position
(o) J Other Positions R Set signal
|} _ye e — e i ———{ 5} Positioning 1 Set
S
— Maintain until positioning towards other

positions begin so that the command
position does not change during positioning.

E--a-

Create just the position numbers. |
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7. *Supplement

S
—|

PC1

Position
3 Set Signal

L ]

Position
5 Set Signal

L —

Position
2 Set Signal

— |

Position
3 Set Signall

- —

Position
6 Set Signall

I —

(Start Signal Circuit)
J

— |

PC4

PC8

! T imer |_4

o
! ]
Positioning
Start
Command
Towards
Other
Positions

]

Timer 1

Over 5m seconds
(However, scan time|
of PLC is necessary,

%CSTR H
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Command Position 1

Command Position 2

Command Position 4

Command Position 8

Position 0 Set

Start Signal



Intelligent Actuator, Inc.
2690 W. 237th Street
Torrance, CA 90505
310-891-6015 310-891-0815 (Fax)
www.intelligentactuator.com

Publication Date: May 2001
Publication No.:  [Al-070C



