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About the product

About the product

We are not liable for damages due to the infringement of third party patents, intellectual rights,
or other rights, in connection with the use of the products manufactured by this product.

This product is intended for general-purpose industrial equipment. It is not intended for the
equipment (such as atomic energy control equipment, aerospace equipment, transmission
equipment, traffic signal equipment, combustion control, medical life support equipment,
various safety devices, etc.) which requires extremely high quality and reliability, and may
cause direct physical injuries or property damage. The warranty does not apply to damage
resulting from the use of this product for a purpose other than the intended purpose (hereinafter]
referred as to “specific-purpose”). The customer is solely responsible for using this product for|
particular purpose.

This Manual does not constitute a guarantee of the implementation of other rights, such as
industrial ones, or a commitment to licenses.

In addition, we are not liable for any problem associated with industrial rights arising out of the contents on
this Manual.
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Foreword

Thank you for using this product. This User’s Manual provides the information about the TC100
Series Controller.

It includes:

Installation and inspection of the step controller and step motor

Overview of the step controller components

Commissioning steps

Overview of the control functions and adjustment methods of the step controller
Description of all parameters

Protocol description

Inspection and maintenance

Troubleshooting

This User’s Manual is suitable for the following users:

Designers of mechanical systems
Installation or wiring personnel
Commissioning personnel

maintenance or inspection personnel

Before use the product, carefully read this Manual to ensure correct use. In addition, keep it in a safe
place for future reference. Always follow the points below before finishing reading this Manual:

The environment where the product will be installed should be dry without any
corrosive and flammable gases.

Grounding should be done properly.
When powering on, do not disassemble the controller, motor or change the wiring.

Before energized and operation, make sure that the emergency stop device
functions properly.

If you still have any problem with the use, contact the dealer or our Customer Service Center.
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Safety precautions

Before the installation, operation, maintenance, and inspection of this product, carefully read this

User’s Manual, and the instructions and related documents of any other equipment and axillary devices
connected to it, to ensure correct use. Such operations should be performed only by the specialists with
the knowledge of safety and equipment. The following notes are intended to ensure safety and correct use
of this product to avoid physical injuries and property damage.

During the installation, wiring, operation, maintenance, and inspection, be aware of the following safety
precautions. In this Manual, the safety precautions are categorized as “Danger,” “Warning,” “Caution,”
and “Tip.”

ADanger Incorrect operations will threaten life or cause serious injuries.

AWarning Incorrect operations will cause death or serious injuries.

ACaution Incorrect operations will cause injuries or property damages.

ATi While there is no possibility of injuries, you have to follow these tips for
P proper use of this product.

Failure to follow cautions or tips may result in serious consequences in some situations. The recorded
contents are important. Carefully use the product after reading the Manual. This User’s Manual should be
kept in a readily accessible place and should be given to the end user.

ADanger

[General]
* Do not use the product for the following purposes.
1. Any medical apparatus involving life and health maintenance and management.
2. The equipment and mechanical devices intended for the movement or transportation of
persons.
3. The important safety parts of mechanical parts.
The product is not planned and designed for the usage that requires high degree of safety. We do not

guarantee the product if it is used for any life support purpose. The guarantee only covers the product
delivered.

[Installation]

* Do not use the product in a place with dangerous goods, such as flammable or combustible
ones. Otherwise, it may cause fire or explosion.

*  The main unit and controller should not be used in a place with water or oil droplets.

+ Do not cut and re-connect cables to extend or reduce the length of cables for the products. Fire
may occur.

[Operation]
» This product should not be come contact with water. Contact with water or washing may result in
abnormal operations, leading to injuries, electric shock or fire.

[Maintenance, inspection, and repair]

* Do not modify the product. Otherwise, it may cause injuries, electric shock or fire due to abnormal
operations.

« Do not assemble or disassemble the product. Otherwise, it may cause injuries, electric shock or fire.
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Safetz precautions

AWarning

[General]

* Dot not operate the product beyond its specifications. If it is operated beyond its specifications,
malfunction, failure or damage may occur In addition, the product may be shortened obviously. In
particular, you should observe the maximum load and speed limits.

[Installation]

* Design a safety circuit or device to prevent device damages or physical injuries when the
machine stops operating during an emergency stop or power failure.

*  The drive shaft and controller must be grounded by a D-type grounding construction (the former third
type grounding construction; grounding resistance under 100 Q). Electric leakage may result in electric
shock or false action.

»  Before supplying electricity to or operating the products, always confirm safety of a surrounding area. If
electricity is improperly supplied to the products, it may cause electric shocks or injuries by contacting
operating parts.

* Avoid improper wiring by confirming proper wiring of the products with the “Operating Manual.” A
cable and a connector must be connected tightly. Otherwise, it may cause abnormal product operations
or fire.

[Operation]

* Do not touch the terminal block and various switches when energized. Otherwise, it may cause electric
shock or abnormal operations.

* Do not damage cables. If cables are damaged, forcefully bent, pulled, wound, or placed under a heavy
object, they may cause fire, electric shock, or abnormal operations due to electric leakage or defective
continuity.

»  If the product generates abnormal heat, smoke, or smell, turn off power immediately. If you continue
using the product, damages or fire to the product may occur.

» If a protection device (alarm) of the product goes off, disconnect power immediately. Otherwise,
abnormal operations of the product may cause injuries, break down of or damages to the product. After
turning off power, investigate the cause of the alarm, eliminate the cause, and turn on the power supply.

*  Turn off power immediately if the LED of the product is not lit after turning on the power. The
protective device (fuse, etc.) on the live side may remain active. Request repair to our sales office from
which you purchased the product.

[Maintenance, inspection, and repair]
*  The power supply must be completely off before maintenance inspection, adjustment, or replacement
work begins on the product. Follow the instructions below during maintenance work.
1. Post a sign such as, “Work in progress.” or “Do not turn on power.” in a visible place to prevent a
third person from carelessly turning on power.
2. When more than one person is doing a maintenance inspection, always confirm everyone’s safety by
vocally warning turning on and off the power switch.

[Disposal]

* Do not dispose the products in fire. Otherwise, the product may explode or generate toxic gas.
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Safety precautions

ACaution

[Installation]

Do not expose the product to direct sunlight (ultraviolet rays), or place it near dust, salt, iron powder,
humid environment, or in the atmosphere that contains organic solvent, phosphate ester working oil,
sulfurous acid gas, chlorine gas, or acids.

Do not place the product in an area where excessive vibration or shock (4.9m/s2 or more) occurs.
Excessive vibration or shock may cause false actions.

Place an emergency stop device in a suitable place where suspension can be commanded immediately
in case of danger. Otherwise, it may cause injuries.

Secure an extra space for maintenance when mounting the product. Failure to secure sufficient space
disables daily inspection or maintenance and causes suspension of the device or damages to the product.

Use only our genuine cables when connecting drive shafts and controllers. Always use our genuine
accessories for component parts such as drive shafts, controllers, and teaching pendants.

Before mounting or performing adjustment on the product, please post a sign such as “Work in
progress.” or “Do not turn on power.” to prevent anyone from carelessly turning on the power.

If the power is turned on carelessly, the drive shaft suddenly starts operating and may cause electric shock
or injuries.

[Operation]

L]

Please turn on power in commanding order of devices. Otherwise, the product may suddenly start
operating and it may cause injuries or damage to the product.

Do not insert a finger or an object in an opening part of the product. It may cause fire, electric shock, or
injuries.

[Maintenance, inspection, and repair]

Do not touch a terminal when performing the insulation resistance test. Otherwise, it may cause electric
shock. (Do not perform the dielectric withstand test because the product uses the DC power supply.)
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Safety precautions

AT
[Installation]

* Do not place any obstacles that block air ventilation around the controller. Otherwise, it may cause poor
ventilation.

* Do not configure a control circuit that will cause the workpiece to drop in case of power failure.
Configure a control circuit that will prevent the bench or workpiece from dropping when the power to
the machine is cut off or an emergency stop is actuated

[Installation, operation, and maintenance]

*  When using the products, please secure your safety by wearing protective gloves, protective glasses,
and safety shoes as required.

[Disposal]

» If the product becomes inoperable, please take an appropriate disposal method for industrial waste.

Other

*  We shall not be responsible for your non-compliance with all “safety precautions.”

We have made every effort to ensure accuracy and completeness when preparing this Manual, but there may
still be errors or omissions. If you find any error, please contact us.
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1. Overview

1.1 Foreword

This product is a controller specially designed for the CGTH/CGTY/CTH/CY/CCB/CS/CH Series drive
shafts and electric grippers.

It can be controlled by the 10 control, communication control and pulse control function (except electric
gripper) of the main controller (PLC).

In addition, this product also features the power-saving function to meet the increasing need for energy
saving.

The following shows the key features and functions:

e Dedicated Homing Signal
This signal supports our original homing operation based on push motion at the stroke end.
With this signal, homing can be performed automatically without using a complex PLC programming
controller or external sensor, etc.

e Brake Control Function
V1 version, the electromagnetic brake power is externally supplied with DC 24V via 1/O. The external
power should be supplied via I/O if you want to use the Brake Control function.
V2 version, the power supply of the electromagnetic brake is supplied by the system power supply,
without special external power supply from IO.

e Torque Limiting Function
This controller allows you to limit torque using an external signal. A signal is output when the specified
torque is reached. This function enables push-motion operation, press-fit operation, etc.

e  Full Servo Control Function
The step motor is servo-controlled to reduce the holding current.
Although the exact degree of current reduction varies depending on the drive shaft type and load
condition, the holding current decreases to approx. 1/2 to 1/4.

When you perform commissioning or experience any problems, refer to the manuals of the drive shaft,
teaching pendant, and/or connection software, in addition to this Manual.

This Manual does not cover all possible abnormal operations or unexpected situations, such as
complex signal changes during the critical points.

Therefore, the items not described in this Manual should be regarded as “Not Permitted.”

* This Manual has been prepared with the utmost attention to ensure accuracy and completeness. However,
there may still be inaccuracies and omissions. If you find any inaccuracies or errors, please contact us.
Keep this Manual in an accessible place for future reference.

10
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1.2 How to read the model specification

TC1 00-01 -
\\ _Ehleldlng wire model

O

Controller model Cable length g
1m 2
03 :3m ~
(9»)
05:5m E
10 : 10m

1.3 Components of the controller system

PLC

ﬁ networking

RS-485(ModBus)

Controlling software
TOYO Single
*Standard

I/O shielding wire

Model JW-HIF6/32P-1.5M#2464(17P)
Optional/Standard Tm/3m/5m/10m

TOYO Single Communication Cable
Model TC100-CAB-PCC-01

Optional/Standard length 1m RS485 Communication cable

Model TC100-CAB-485
Optional/Standard 1Tm/3m/5m/10m

TC100 Relay
Signal+Power Line-180 °
Signal+Power Line-W (90 ° connection)

Standard:3m
Optional Tm/5m/10m

N Wt

Slider Cylinder CTH Series

-11-
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1.4 Steps from unpacking to commissioning

If you are using this product for the first time, refer to the steps below and make sure you have all
necessary items and connect all required cables.

¢ Check the items in the package
If you find any of the following items missing or of a wrong model type, please contact your dealer.

Item name Quantities Picture Model No.
i l
Controller 1 ' : TC100
o
_ P As per customer request
Drive shaft 1 / %ﬁ &4’ CGTH/CGTY/CY/CS/CH/CGCH/
o CGCY
Shielded 1/0 Cable 1 ﬁ JW-HIF6/32P-1.5M#2464(17P)
Signal+Power Line-180 °-*
TC100 Relay ! 0 Signal+Power Line-W (90 ° connection)-*
Power connector 1 M EC381V-S2236106P

A\ Caution:
The items in the package carton vary depending on the model you order.

* |nterface overview

Controller

®Power interface

UsedOforOinputOpower,OcontrolOpower,0andO
emergencystop]

N

ooloLmimiI

®Robot I/O interface (ROB 1/0O)

UsedOforOtheOoutputOofdtheOmotorOpowerdanc 1]

inputOofOtheOvaluesOof0theOmotorOendoder. ®Machine nameplate (Slde)

®Serial number

. @® Ul communication interface .
UsedOforOconnectionOwithOPCOsoftware ®|D selection button

UsedOtoOsetOthedIDOofOthisOcontroller.O
[tOshouldOnotObeOduplicateOwithinOtheOsamec

®1/0O interface (I/O)

UsedOforOtheOIN/OUTOtransmissiondof0thed
controllerDandOpulsedinpit.

® Communication interface RS-485

UsedOtoOconnectOtodotherdcommunicationd
devices,OsuchOasOPC.

@ Status display indicator
(PWR ~ SON - ERR)
UsedOtoOdisplayOtheOstatusOofOtheOcontroller.

-10-
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The following shows the basic steps from controller installation to operation.

Installation

1 -~ Connect each cable and connector.
> Grounding.
3 ~ Create an emergency stop circuit.

\

1 - Verify the wiring of the power connector.
2~ Supply power.

1~ Launch TOYO UL.

2 ~ Set parameters.
3~ Perform home return.

\

1 - Perform Jogging and enter values directly.

\

1 - Perform commissioning, adjustment,
and coordinate teaching.

N

v

If an abnormal situation

Set the transportation weight.

Set the software limit.

Check if the robot moves.

Perform movement after points are set.
Check the use with peripherals.
Adjust the coordinates.

alarm occurs?

* Check the LED status.

o ) Check the alarm number.
Perform commissioning, adjustment,

and coordinate teaching. Eliminate the main cause

triggering the alarm.

-

\J

Operate

13-
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1.5 Warranty period and coverage

The controller you bought is strictly tested prior to shipment.
Its warranty is described as follows:

*  Warranty period
The warranty period shall be one of the following periods, whichever ends first:

e 18 months after shipment from our factory

e 12 months after delivery to a specified location

* Scope of warranty

If an obvious manufacturing defect is found during the above period under normal use, we will repair the
defect free of charge. Note that the following items are not covered by this warranty:

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

e Consumable components that wear out with use.

e The unit seems to be noisy or similar impressions that do not affect machinery performance.
e Damage resulting from improper handling by the user or lack of proper maintenance.

e Damage resulting from inappropriate or erroneous maintenance/inspection.

e Damage resulting from the use of a part other than our genuine accessories.

e Any alterations that are not approved by us or our dealers.

e Any damages caused by natural disasters, accidents, or fire.

The warranty pertains to the delivered product itself and does not cover any damages that might arise from a
breakdown of the product.

Return your defective to the dealer for repair.

The warranty is described as above.

14
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2.1 Basic specifications
Items TC100
Control power DC 24V (x10%)
Input power
Power supply DC 24V (x10%) / DC 48V (x10%)
Number of control axes 1 axis

Motor

Applicable motors

2-phase micro step motor

Dimension

56, 42, 35, 25, 20 Type

Rated output

2A0-p (the peak value of sine wave current)

Peak power output

3A0-p (the peak value of sine wave current)

Action control mode

ABS operation

INC operation

Continuous operation of INC-R
Continuous operation of ABS-R

Thrust operation

Number of points

1~127 points (individual action)

Position
Point setting method I/0O point teaching for the position of the communication set points
Position management Incremental type

Encoder Position detection Optical rotary encoder

Resolution

16000ppr (56, 42 Type ) / 10000ppr(35 Type)/9600ppr (25
Type )/1600ppr(20 Type)

Common DI/DO signals

DI (14-point) / DO (10-point) NPN; definitions can be modified
through parameters

Brake

Optional (select it before you buy)

Error history

Up to 50 error codes can be stored

Safety circuit

After emergency stop and push-in (Servo is OFF)

Communication

USB (Virtual COM port): mini USB / RS485 (half-duplex): RJ-45

PWR: Power (green): Lights up solid when drive + control power
is supplied; when the drive power is turned off, the green indicator
is flashing.

LED status SON: Servo (green): Lights up solid when Servo is ON; when an
error occurs, it goes off.
ERR: Abnormal situation (red): Determine the error message
based on the flashing times.

ID settings Rotary DIP switch (0~F), 16 stations

-15-

suoljeolyioadsg



suoljeolyioadsg

TE&YS TC100 User’s Manual

2.2 Name and description of each part of the controller

Power and EMS CN1 ” o

2 |egl €5
Motor power and brake CN2 | - 1
Feedback from motor CN3 2
Ul coonnection port CN5 z|l : i CN6  RS-485_1
o & CN7 RS-485_2
RS-485 ID setting switch  CH
2| @
IO port CN4 | =
O
=
2.3 Controller size
An external view and dimensions of the product are shown below.
(unit:mm)
30 5
0 o — 7 o L
——— =
3 4370 74.50
2 H f
2 My
1Bl L=l oy
;@ 1 23

-16-
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Installation and wiring

Pay due attention to the installation environment of the controller.

3.1

3.2

3.3

Installation environment

When performing installation and wiring of the controller, do not block the ventilation holes for
cooling. (Insufficient ventilation not only prevents the controller from operating at full capacity, but
also cause breakdown.)

Prevent foreign matter from entering the controller through the ventilation holes. Since the
enclosure of the controller is not dust-proof or waterproof (oil-proof), avoid using the controller in
a place subject to significant dust, oil mist or splashes of cutting fluid.

Do not expose the controller to direct sunlight or radiating heat from a large heat source such as a
heat treatment furnace.

Use the controller in an environment free from corrosive or inflammable gases, under a temperature
of 0 ~ 40°C and humidity of 85% or less (non-condensing).

Use the controller in an environment where it will not receive any external vibration or shock.

Prevent electrical noise from entering the controller or its cables.

Power Supply
The power supply specification is DC24V+10%, DC48V+10%.

A Only DC24V+10% can be used as control power.

Noise elimination and grounding

The following describes how to eliminate noise when using of the controller.

Wiring and power supply

Perform a D-type grounding construction for grounding.
Select cables with a size of 2.0 ~ 5.5mm2 for wiring.

Use a cable of a maximum possible size
and keep the wiring length at a minimum

)
Other Other
Controller machine Controller machine
?7
ﬁ/ / Metal frame
0 o
D-type Good Avoid using this method

grounding construction

-17-
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*  Precautions regarding wiring method

Use a twisted cable for connection to the DC 24V external power supply.

Separate the controller cables from high-power lines such as a cable connecting to a power circuit.
(Do not bundle them together. Do not place them in the same cable duct.)

When you need a longer motor cable or encoder cable, consult us.

* Noise sources and elimination

Among the numerous noise sources, solenoid valves, magnetic switches and relays are of particular
concern when building a system. Noise from these sources can be eliminated by implementing the
measures specified below.
AC solenoid valves, magnet switches and relays are connected in parallel with coils and in parallel with
the coil. Install a surge absorber.

e~

o)
D

&

;

@

L. [e]
ol®

O

— Key point

) Install a surge absorber to each coil over a
minimum wiring length.

) Installing a surge absorber to the terminal
block will be less effective because of a
longer distance from the coil.

3.4 Heat dissipation and installation

When you design the distribution box, controller layout, and cooling method, attention should be paid to the
following installation conditions under which the controller operates normally.

mm [nstallation position
Install the controller to the control panel.

mm Installation direction
Install the controller vertically on a wall.

mm Surrounding area
Install the controller in a well-ventilated place and leave enough space around it. (see figure below)

-18-
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Min. 20mm 3
S
(7))
P
D
<4—»> <4+—» 0
Min. 10mm || Min. 10mm e
@)
-
Q
-
Q.
Min. 20mm g
-
-
«Q

Regardless of whether your system consists of a single controller or multiple controllers, leave sufficient
space around each controller so that it can be installed/removed easily.

mm Temperature and humidity
The temperature and humidity around the controller should meet following criteria.

*  Ambient temperature: 0 ~ 50°C (non-condensing)

*  Ambient humidity: 35 ~ 85% RH (non-condensing)

mm Avoid using in these environments
For normal operation of the controller, avoid using in these environments.

*  Avoid an environment with sulfuric acid, hydrochloric acid, or corrosive gases, corrosive gases, or
flammable gases.

* A dusty place.

* A place where it may be splashed by chips, oil, or water from other devices.
* Anplace which is exposed to strong vibration.

* A place which is exposed to electromagnetic noise or electrostatic noise.

* A place where it may be exposed to direct sunlight.

-19-
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3.5 Power wiring diagram

Use the supplied power connector to connect to the power supply.

The name and functions of the terminals of the power connector

No. | Signal name Description

Grounding (To avoid noise
interference which may lead to false
action, perform grounding properly.)

GND

Main power:
DC 24V/DC 48V, £10%

Control power:
DC 24V, £10%

For emergency stop, use B contact

1 E
E 2 oV
| ¢ MV +
3 4 Cv+
CV +
R
12 EMG + 5 EMG+
EMG - 6 EMG-

(RELAY contact)

A\ Caution:

The rated current of the controller is 2A and its max current is 3A. Select a suitable power supply based on

this specification.

To avoid false action caused by noise, be sure to connect the grounding terminal to earth ground.

Emergency stop and power wiring diagram

h@(\

[\ 4
{ /\//\\

EMG- _Or 6
EMG+ ol s
CV+ o 4
MV + o 3
ov RIRE
O 1

— |

-20-
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A\ Caution:
Do not connect the power voltage and terminal incorrectly. Otherwise, it may cause malfunction.

PIN(E) on the power connector is the grounding terminal which should be connected.

Use AWG#18(0.75mm?2) cables.

Install a filter at the input of wires to avoid false action caused by noise.

Use AWG#18(0.75mm?2) or above twisted cables and install a surge absorber to the relay or brake

circuit.

Only use DC24V when you perform the CV control power wiring.

3.6

Connection to the robot

Connect the robot cables to the connector interface on the front panel of the controller.

¢ Connection method

TC100 Controller

Ave
1 & j & _1C100

ERR
Sel
PWR)

coN7—]
CN6—
L__J o

Small electric cylinder series

A\ Caution:

Be sure to use the dedicated T100 cables to connect the robot.

Make connections when the power is disconnected.

Insert cables to the interface and make sure they are fully inserted.

Do not connect it to a robot other than the specified one.

When you insert or remove connectors, hold the connector, instead of pulling its cable.

* Robot connector (motor power and encoder pin assignments)

Motor power connector

No. Signal name Description
1 BK(-) Brake power output (-)
2 BK(+) Brake power output (+)
3 /B Motor /B-phase
4 B Motor B-phase
5 /A Motor /A-phase
6 A Motor A-phase

1-
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Motor encoder connector

No. Signal name Description
1 +5V Power output +5 V
2 ov Power output 0V
3 A+ ENCODER A-phase
4 A- ENCODER /A-phase
5 B+ ENCODER B-phase
6 B- ENCODER /B-phase
7 Z+ ENCODER Z-phase
8 Z- ENCODER /Z-phase
9 —_—

10 FG Shielded grounding

3.7 Connection to the communication unit

Use the dedicated cables to connect to communication devices, such as PC.
mm The name and functions of the terminals of the power connector

No. Signal name Description

1

2 SG Signal ground wire (knitted wire mesh)
3 SIG-A DATA +

4

5 SG Signal ground wire (knitted wire mesh)
6 SIG-B DATA -

7

8 SG Signal ground wire (knitted wire mesh)

I

4

B X7 XOE XS XA X3INX2X1

))-




3.8 IN/OUT signal wiring

Connect the robot cables to the connector interface on the front panel of the controller.

e Connection method (NPN)

DC +24V

DC oV

COM + A1

TC100

TC100 User’s Manual

> COM - A2

INT A3

|

IN2 A4

|

IN3 A5

|

IN4 A6

|

IN5 A7

|

IN6 A8

|

IN7 A9

|

IN8 A10

|

IN9 A1l

|

IN10 _A12

|

IN14 A16

OuUT1 B1

%

OuT2 B2

%

OuUT3 B3

%

OuUT4 B4

OUTS5 B5

}

OUT6 B6

%

OuUT7 B7

%

OouT8 B8

OuUT9 B9

— ,Q IOUT1OB1O

i

6.8kQ)

4

1.5kQ
]

o
[e)
x
o]

f]_

I‘Iéooood)(b(b(’.)ééééééoéééééééééééééool‘l
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Use the dedicated cables to connect to communication devices, such as PC

The name and functions of the terminals of the power connector

16

. 3)
B s
H g 3
B H ]
B H !
B H ]
O g ]
B H ;
Eﬂ |

17

CN-4 10 pin assignments

—

N

T - Brown

Brown/White
Blue

== Blue/White
— Green
~ Green/Black
-~ White
— White/Black
= Yellow
— Yellow/Black
— Red
— Red/Black
- Orange
~ Orange/Black
= Pink
— Pink/Black
{17 Jm== Gray
— Gray/Black
— Purple

20 == Purple/White
— Light Blue
= Light Blue/Black
- Light Green
= Light Green/Black
= White/Red
= White/Blue
= Yellow/Red
= Yellow/Blue
— Gray/Red
- Gray/Blue

{1 ]

Green/White
Light Green/Blue

10 0.35Q Green

(shielding wire out)

NO | Color code Signal d Con.ter)t NO Color code Signal |Content description
escription
1 Brown COM+ | 10 power +24V 17 Gray OuT 1 ORG-S
2 | Brown/White | COM- IO power OV 18 Gray/Black OuUT 2 INP
8 Blue IN 1 ORG 19 Purple OuUT 3 READY
4 Blue/White IN 2 /SERVO 20 Purple/White OuUT 4 SERVO-S
5 Green IN 3 ALM_REAET 21 Light Blue OUT 5 PRGSELO-S
6 | Green/Black IN 4 START 22 Light Blue/Black | OUT 6 PRGSEL1-S
7 White IN 5 PRGSELO 23 Light Green ouT7 PRGSEL2-S
8 | White/Black IN 6 PRGSEL1 24 Light Green/Black| OUT 8 PRGSEL3-S
9 Yellow IN7 PRGSEL2 25 White/Red OouT 9 PRGSEL4-S
10 | Yellow/Black IN 8 PRGSEL3 26 White/Blue OUT 10 PRGSEL5-S
11 Red IN9 PRGSEL4 27 Yellow/Red P1+ CCW, B-phase,
12 Red/Black IN 10 PRGSELS5 28 Yellow/Blue P1- PULSE
13 Orange IN 11 PRGSEL6 29 Gray/Red P2+
14 | Orange/Black | IN 12 LOCK 30 Gray/Blue pa. | €W A-phase, DIR
15 Pink IN 13 - 31 Green/White |Reserved -
16 Pink/Black IN 14 - 32 Light Green/Blue Knitted wire mesh /
: FG :
Reserved| Separation net grounding

24-
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» Description of I/O functions

(D DI definitions 3
If you want to use the controller functions, use the default I/O definitions. Do not modify them, or Ul may be
unavailable.
INPUT Digital Input Signal 12-point / 10 functions are configurable / NPN
NO. 1/0 signals Function description —
1 ORG Homing Start =
2 ISERVO Servo is ON ‘(_D'l
3 ALM RESET Error Clear m
4 START Program Start —
5 JOG+ Positive Jog Movement 2‘
6 JOG- Negative Jog Movement -
7 MANUAL Manual Mode g
8 TEACH Point Teaching
9 LOCK Interlocking / Pause m
10 ORG_SIG Homing Sensor Signal g-
11 BK_OFF Brake Control (only when SERVO_OFF)
12 PRGSEL 0 Program Selection No.0~No.127 bit 0 E
13 PRGSEL 1 Program Selection No.0~No.127 bit 1 -
14 PRGSEL 2 Program Selection No.0~No.127 bit 2 5.
15 PRGSEL 3 Program Selection No.0~No.127 bit 3 LQ
16 PRGSEL 4 Program Selection No.0~No.127 bit 4
17 PRGSEL 5 Program Selection No.0~No.127 bit 5
18 PRGSEL 6 Program Selection No.0~No.127 bit 6
19 CONT MOBE Switch betwegn position mode a.nd t9rque mode
- (working when ModeWwitch is 1)
20 FULL_COUNT Switch FULL-COUNT judgment

5-
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(2 DO definitions

If you want to use the controller functions, use the default I/O definitions. Do not modify them, or Ul may be
unavailable.

OUTPUT Digital Output Signal 10-point / |O functions are configurable / NPN

NO. 1/0 signals Function description

1 INP Inposition Signal

2 ALARM Error Output

3 READY Ready to Complete

4 MOVE In motion

5 ORG-S Home Return Complete

6 SERVO-S Servo Status

7 PRGSEL 0-S Program Selection No.0~No.127 bit 0
8 PRGSEL 1-S Program Selection No.0~No.127 bit 1
9 PRGSEL 2-S Program Selection No.0~No.127 bit 2
10 PRGSEL 3-S Program Selection No.0~No.127 bit 3
11 PRGSEL 4-S Program Selection No.0~No.127 bit 4
12 PRGSEL 5-S Program Selection No.0~No.127 bit 5
13 PRGSEL 6-S Program Selection No.0~No.127 bit 6
14 INRANGE Input Signal Within the Interval Range
15 TRQLIM Setting Current Reach Output Signal
16 ERR 0 Error Code Output Display bitO

17 ERR 1 Error Code Output Display bit1

18 ERR 2 Error Code Output Display bit2

19 ERR 3 The error code shows bit3

20 NEAR Output.v.vhel'w moving within thcla.range of the target position, the target

position is set by point position operation modes ABS and INC.
21 SOFLMT Software limit output light
ACaution:

During the wiring, do not connect terminals incorrectly to avoid short circuit between them. Wrong wiring
may lead to the damage to the controller.

Carefully check the arrangement of terminals during the connection. Do not short circuit terminals.
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3.9 Relay contact wiring diagram
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* Wiring of relay contacts 3
INPUT CIRCUIT OUTPUT CIRCUIT
AL - - - _ - - - - __C
\]J
1 ! 1.5KT | S —
DC 24V __ | ) _3_ __: DC 24V =
"If ek 2‘
A~ _—
O Oxsoarar i Q
I 1.5mAS If <6mA ! —
P P PP Smm s )
o
* Wiring of transistor contacts (o)
INPUT CIRCUIT OUTPUT CIRCUIT -
AT :¥i e Q
i e G e S 1 -
1 ' 117 S5 IR Tt | | o
: 3 | | !
DC24V - : . 68K LSZi gj DC 24V i Vce i iXV i E
o <« \NV\ ! | | —n
A3~A14! A2{-COM : ! —
iE [ 1.5mA= If =6mA [ | —
o | lo=10mA Voes3ov Cg

Note ) Take the saturated voltage 1V (when the output current is 10mA) of the photo-coupler into account.

Pulse input wiring

Plel 127 .
O ‘ :
-3 S S P 1) €
P2+ 129 .
O ‘ :
FG 32
rO
p——
Pulse conversion module
TXOD100
NPN wirin
9 besv Within 10m Tc100
L DC 24v DCov
( DC OV LD-OUT_A+—W— B11_P1+
| Host Controller OC-IN_A2 LD-OUT_A-—| 1M B12_P1-
External power supply [—L—| L | |
pc24v | - | AK; { OC-IN_A1 LD-OUT_B+ |- B13_P2+
«{ OC-IN_B2 LD-ouLB-f;LC 7 7 C 7 C 7 C 77 C 7 C \3— B14_P-
—K; Within im OC-IN_B1 Do not use /
Pulse conversion module
.. TXOD100
PNP wiring
DC 5V TC100
Within 10m
DC 24v DCov
4({ rf DC OV LD-OUT_A+H A A A A AN TH B1_P1+
OC-IN_A2|  |LD-OUT_A-H| MH B12.P1-
External power supply Fj j | i
DC24V | — I 4K— Within 1ml HOC-IN_A1 LD-OUT_B+H| |4+ B13_P2+
LY OC-IN_B2 LD-OUT_B- 7DLC 77 C 7 C 7 C 7 C 77 C \G, B14_P-
Host Controller — OC-IN_B1 Do not use

Note) In External PULSE Mode, the existing position and current position of the command cannot be cleared to 0. This is normal and the

transmission of PULSE will not be affected.
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3.10 Precautions when wiring

e Cable and connector selection guide

According to the installation requirements of different customers’ equipment, the company provides a variety
of cable outlet ways for customers to choose.

Please select the direction of the cable outlet according to the installation specifications.

In addition, the types of cable are divided into standard and flexible cables with excellent bending resistance.
If the customer plans to install the equipment on the movable part, it is recommended that you choose the
bending resistance cable to increase the service life of the cable.

If you have any doubts about the selection of cables, please contact our sales staff.

180° Straight Connector 90° Connector outlet (Up Side) ~ 90° Connector outlet (Left Side)  90° Connector outlet (Right Side) 190° Connector outlet (Down Side)

 Recommended installation method of cable

Please fix the connector from the back side of the product body so that it cannot be moved. If the installation
method will exert an external force on the connector or cable, it may cause damage and cause abnormal use
of the product.

Please follow the minimum bending radius of the cable should not be less than 60mm and the connector
outlet space should not be less than 100mm for installation and use.

Take CSG As An Example Take CHS2B As An Example Take CGTH As An Example

8-
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* Precautions to put cables in tracks

When the cable is in the tracks, the cable should be properly fixed to avoid pulling and friction during
operation. Below is a schematic diagram of the separators and comb plates commonly used in cable tracks

4

Please refer to the specifications of each brand for selection.

(D When the cable is routed inside the tracks, to avoid the cable being pulled into the tracks or snaked.

Both ends of the cable should be fixed with a comb-shaped plate. Please do not fix or bundle the cable at the
moving and bending part.

x Fix the cable to the moving part of the drag chain.

O Fixed at both ends.

Ve Vs V. Vi V o Var
JA\N | NG | NG NG | NG | N—

x Bundling of multiple cables.

Buijyas eje(q

@ The occupancy rate in the towline should be reduced as much as possible, and the cables can be freely

moved in the carrier.

@ Please avoid mixing cables with a large difference in outer diameter.

=

@ Please avoid superimposing the installation of the cables and use the partition plate to separate them

while keeping them flat.
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4. Data setting

If you want to operate a robot with the TC100 Series, you must set the coordinate data and parameter data.

41 Overview

* Setting of coordinate point data:

The coordinate point data is used to provide the “standard settings” of the optimum position by specifying
the carrying weight. It can also be used for the “customized settings” (such as the speed and acceleration)
based on the usage. The coordinate point data used for positioning include “Operating Type,” “Position,” and
“Speed.”

127 points can be registered in P1~P127.

* Parameter data setting:
Parameter data can be divided into “motor parameter “, “thrust parameter”, “common parameter”, “input

9% ¢ 99 ¢ 9% ¢

setting”, “output setting”, “speed parameter”, “origin parameter” and “communication parameter”.

e Data consists of:

Coordinate point

data P1~P127

Operating mode
Movement coordinates
Movement speed
Torque limit
Lower limit of interval
Upper limit of interval
Acceleration time
Deceleration time
Wait
Number of next step

Data

OO |NO||RWIN|I—~

—_
o

—| Parameter data i Motor parameter
Thrust parameter
Common parameter
Input setting
Output setting
Speed parameter
Origin parameter
Communication parameter

-30-
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P1~P127
ltem Content Range Unit | Initial value
1| Operation mode Set the type of the position. 9 modes - 1
> Movement Set the target position or amount of 9999 99~9999.99] mm 0.00
coordinates movement.
3| Movement speed Set the operation speed (%) 1~100 % 100
4 | Torque limit Set the current limit value. 1~1000 0.1% 500
5| Lower I!m!t of !nterval Set th? output range of “single zone 9999 99~9999.99] mm 0.00
6 | Upper limit of interval | output
7| Acceleration time * ;’g:;éme to accelerate fo the set 1-30000 msec 300
8| Deceleration time * | The time from set speed to stop. 1-30000 msec 300
9| Wait The delay time after movement 0 ~ 30000 ms 0
10| Number of next step The number of the next step after 1~127 1
movement. -
* The acceleration and deceleration time function is supported only in V2.0
4.2 The detailed description of the coordinate point data
The following gives the detailed description of various aspects of the coordinate point data.
* Description of each operating mode:
INC: Relative Position Movement
From the current position, move a specified amount (distance) X and position.
| +X |
| -
| |
| | = |
| |
o i o
[ |
[ [
mm Case 1
g Torque - - Acce- Dece- .
Point
Posi. | OPe- | Move- S'V")‘;‘gz Limit Lg‘f”gn's';“;'t nggn'é”;“ leration | leration mi Next
tion ration| ment (1~100)% (1~1000) mm mm time time ms step
x0.01 msec msec
1 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
2 INC | 250.00 100 500 0.00 0.00 300 300 0 -1
3 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
4 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC | 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:

Point P2 moves 250mm positively by “Relative Position” with a movement speed of 100%

31-
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mm Case 2
g Torque - . Acce- Dece- .
Eglsr::[ Ope- | Move- Sl\c) (;veed Limit Lg\f/vrearnlér:lt U;p;rnlgglt leration | leration '\I{;/r?llé Next
tion ration| ment (1~100)% (1~1000) m m time time ms step
x0.01 msec msec

1 INC 0.00 100 500 0.00 0.00 300 300 0 -1
2 INC | 250.00 100 500 0.00 0.00 300 300 0 -1
3 INC |-128.55 50 823 0.00 0.00 300 300 0 -1
4 INC 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:
Point P3 moves 128.55mm negatively by “relative position” with a movement speed of 50%

ABS: Absolute Position Movement

It moves to the absolute coordinates P with Home as reference and positioning is performed.

|
l »I |
© | ) ’
i
[
P
mm Case 1
g Torque - - Acce- Dece- .
Eglsr:f Ope- | Move- SN;I) Z\; Limit Lg\f/v;rnlér;ut U&p;rnlér;\lt leration | leration w;lé Next
tion ration| ment (1~100)% (1~1000) mm mm time time ms step
x0.01 msec msec
1 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
2 ABS | 250.00 | 100 500 0.00 0.00 300 300 0 -1
3 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
4 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
Action specificatio:
Point P2 moves to Position 250mm by “Absolute position” with a movement speed of 100%
mm Case 2
g Torque . . Acce- Dece- .
Eglsr:f Ope- | Move- SN;I) (;\(/:j Limit Lg\f/v;rnlér;ut U;p;rnlér;\lt leration | leration w;lé Next
tion |"@HON| Ment 1 1 io0ye | (1-10000 ) T mm il e ms | SteP
x0.01 msec msec
1 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
2 INC | 250.00 | 100 500 0.00 0.00 300 300 0 -1
3 ABS | 128.55 50 823 0.00 0.00 300 300 0 -1
4 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC | 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:
Point P3 moves to Position 128.55mm by “Absolute position* with a movement speed of 50%

3)-




TC100 User’s Manual 7&7&

ORG: Home Return Movement

It moves toward Home from the current position.
[
|

. —+ X
E | | @ ’

ORG: The Home position is based on the parameter settings.
It is classified as “Motor Side” and “Opposite Motor Side.”

mm Case 1

; Torque . . Acce- Dece- .

ﬁglsr:t Ope- | Move- SNgl) %\;Z Limit Lg:c/v;rnlérzlt U;p;rnlérzlt leration | leration '\I{?/r?li Next

tion ration | ment (1-100)% (1~1000) mm mm time time ms step

x0.01 msec msec

1 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
2 ORG | 250.00 100 500 0.00 0.00 300 300 0 -1
3 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
4 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC | 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:

Point 2 moves toward Home from any position by “Home Return.” During the movement, “ORG-S” OFF;

After the movement, “ORG-S” ON.

Note) In ORG mode, the judgment of moving speed, torsion limit and interval is invalid, and the torsion force of the velocity returning to the origin is

mainly set by the origin parameter.

+TSL: Positive Torque Search
It starts positive torque search from the current position.
| I Positi\1e limit
. !
/l_r“l_¥\+ AT :Hln_%\
‘r I
[CT— . 9
i i
mm Case 1
] Torque o o Acce- Dece- .
Eg!sr:f O LA SN‘I)C:;Z Limit Lg\f/v;rnlgreut Uopfp;rnlér;ut leration | leration ¥Yr?1lé Next
tion ration| ment (1-100)% (1~1000) o o time time ms step
x0.01 msec msec
1 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
2 +TSL | 250.00 100 885 0.00 0.00 300 300 0 -1
3 INC 0.00 100 500 0.00 0.00 300 300 0 -1
4 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC | 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:

Point 2 moves to the positive limit from any position by “Positive Torque Search.” It stops until the torque

33.5% is reached. If no torque is detected, it stops at the “Limit” position.

Note) The Coordinate Movement parameter is invalid. This is based on the speed and torque and the parameter can be added with a signal indicating

the torque is reached.
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-TSL: Negative Torque Search
It starts negative torque search from the current position.
4 Negatilve limit |
[
= '
. 4_r"|_++ ,,—Hﬂ\_‘
N = [
[Cm— . 0]
O I i
Q mm Case 1
&
g Torque . - Acce- Dece- .
0 P0|r]t Ope- | Move- Move Limit Lower limit | Upper limit leration | leration Walt Next
Posi- - Speed of range of range , . Time
oD tion ration| ment (1-100)% (1~1000) mm mm time time ms step
:: x0.01 msec msec
— 1 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
8 2 | -TSL|250.00| 100 | 445 0.00 0.00 300 300 0 |
3 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
4 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC | 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC | 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:
Point 2 moves to the negative limit from any position by “Negative Torque Search.” It stops until the torque

44.5% is reached; if no torque is detected, it stops at “Limit” position.

Note) The Coordinate Movement parameter is invalid. This is based on the speed and torque and the parameter can be added with a signal indicating
the torque is reached.

ABS-R: Continuous Operation

Change the speed without stopping and operations are performed for several coordinate points.

Speed P2
P1

[

’/——m AT m
|
|

© ©)

|
|
|
— Position
|
|
|
|

[ |
Point P1 and Point P2 use the absolute coordinate system with Home as reference.
(1) It accelerates to the speed specified by Coordinate Point 2
(2) After P1 is reached, it continuously moves toward P2 without stopping.

mm Case 1

; Torque - - Acce- Dece- .

gglsr:t Ope- | Move- SIXIJ %\; Limit Lg:c/v;rnlérzlt Ugcp;rnlérglt leration | leration w;'é Next

tion ration| ment (1~100)% (1~1000) mm mm time time ms step

x0.01 msec msec

1 ABS-R| 100.00 30 1000 0.00 0.00 300 300 0 2
2 |ABS-R| 250.00 100 1000 0.00 0.00 300 300 0 -1
3 INC 0.00 100 500 0.00 0.00 300 300 0 -1
4 INC 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:
It moves to Point P1 from Home and accelerates (decelerates) to Point P2. (Non-stop between Point P1 and
Point P2)
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mm Case 2
g Torque - - Acce- Dece- .
Eglsr:f Ope- | Move- SN;I) Z\; Limit Lg\f/v;rnlér;ut U&p;rnlér;\lt leration | leration ¥Yr?1lé Next
tion ration | ment (1~100)% (1~1000) mm mm time time ms step
x0.01 msec msec

1 ABS-R| 210.00 100 500 0.00 0.00 300 300 0 2
2 |ABS-R| 250.00 20 200 0.00 0.00 300 300 0 -1
3 ABS | 200.00 50 823 0.00 0.00 300 300 0 -1
4 INC 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:

With “Relative Position,” Speed 100%, and Torque Limit 50%, it moves to Position 210mm. Afterwards,
with “Absolute Position,” Speed 20%, and Torque Limit 20%, it moves to Position 250mm. (Non-stop
between Point P1 and Point P2)

INC-R: Continuous Operation

Change the speed without stopping and operations are performed for several coordinate points.
Speed P1 P2
' [

Position

|
|
|
v
|

I I
| X1 | X2 |

Several values of movement amount (distance) are specified for movement from the current position.
(1) It moves the specified amount of movement (X1)

(2) After the specified amount is reached for X1, it accelerates (decelerates) to the speed specified
by Point P2 and moves to P2 the specified amount of movement X2.

mmCase 1
8 Torque _— .. Acce- Dece- .

P

pglsr;:[ Ope- Move- Sl\/lpc;veed Limit Lg}/v;rnlérzlt U;cp;rnlérzlt leration | leration '\I{Yn?llé Next
tion ration | ment (1~100)% (1~1000) m m time time ms step

x0.01 msec msec

1 INC-R| 100.00 30 1000 0.00 0.00 300 300 0 2
2 INC-R| 250.00 100 1000 0.00 0.00 300 300 0 -1
3 INC 0.00 100 500 0.00 0.00 300 300 0 -1
4 INC 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:
It moves the amount of movement from any point to Point P1 without stopping. (Non-stop between Point P1
and Point P2)

-35-
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mm Case 2
g Torque . - Acce- Dece- .
Eglsr:f Ope- | Move- SN;I) Z\; Limit Lg\f/v;rnlér;ut Ugfp;rnlérzlt leration | leration w;lé Next
tion ration| ment (1~100)% (1~1000) mm mm time time ms step
x0.01 msec msec

1 INC-R| 210.00 100 500 0.00 0.00 300 300 0 2
2 INC-R| 50.00 20 200 0.00 0.00 300 300 0 -1
3 ABS | 200.00 50 823 0.00 0.00 300 300 0 -1
4 INC 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:
With “Relative Position,” Speed 100%, and Torque Limit 50%, it moves to Position 210mm. Afterwards,

with “Absolute Position,” Speed 20%, and Torque Limit 20%, it moves to Position 250mm. (Non-stop

between Point P1 and Point P2)

INC-T : Movement In Relative Position

Position by moving a specified amount(distance) X from the current position.

I +X I
| -
I I
| | X |
! i : T
I
S N i N o o N o
© i ®
|
I
mm Case 1
; Torque . . Acce- Dece- .
P
pglsr;f Ope- | Move- SMp c;veed Limit Lg}/v;rnlérglt Ugcp;rnlérzlt leration | leration '\I{?/r?llé Next
tion ration| ment (1-100)% (1~1000) m m time time ms step
x0.01 msec msec
1 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
2 INC-T| 250.00 100 500 0.00 0.00 300 300 0 -1
3 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
4 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1

Action specificatio:
Point P2 moves 250mm in the “relative position” in the positive direction with a speed of 100% and a torque

of 50%. If the torque is greater than 50%, it stops at 50% and outputs the signal of arrival of torque.

mm Case 2
] Torque _— . Acce- Dece- .

Point

Pglsr;_ Ope- | Move- SIV‘I) Z\; Limit Lg\f/v;rnlér;nt Ugcp;rnlérzlt leration | leration w;lé Next

tion |MaUon| ment | ;oo | (1-1000) m o time time oo | step

x0.01 msec msec

1 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
2 INC-T| 250.00 100 500 0.00 0.00 300 300 0 -1
3 INC-T|-128.55 50 823 0.00 0.00 300 300 0 -1
4 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
5 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
6 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
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Action specificatio:

Point P3 moves 128.55mm in the “relative position” in the negative direction with a speed of 50% and a
torque of 82.3%. If the torque is greater than 82.3%, it stops at 82.3% and outputs the signal of arrival of
torque.
ABS-T : Movement In Absolute Position
Position after moving to the absolute coordinate P based on the origin.
| | |
| »I |
. 4—|-|-|—;,+ M,
O
© | Q) ’
i
|
P
mm Case 1
; Torque - - Acce- Dece- ,
Point
Pg;ni_ Ope- Move- SN;) Z\;Z Limit Lg\f/v;rnlén;lt U;cp;rnlér;\lt leration | leration w;g Next
tion |ration| ment (1-100)% | (1=1000) o o time time e step
x0.01 msec msec
1 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
2 |ABS-T| 250.00 | 100 500 0.00 0.00 300 300 0 -1
3 |INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
4 |INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
5 |INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
6 |INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
Descriptions:
Point P2 moves 250mm towards an “absolute position” with a speed of 100% and a torque of 50%. If the

torque is greater than 50%, it will stop at the position of 50% force and outputs the signal of arrival of torque.

mm Case 2
; Torque . . Acce- Dece- .
ﬁglsr:t Ope- | Move- SNgl) %\; Limit Lg:c/v;rnlérzlt Ugcp;rnllgrzlt leration | leration '\I{?/r?li Next
tion ration | ment (1-100)% (1~1000) mm mm time time ms step
x0.01 msec msec
1 INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
2 |INC-T| 250.00 100 500 0.00 0.00 300 300 0 -1
3 |ABS-T| 128.55 50 823 0.00 0.00 300 300 0 -1
4 |INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
5 |INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
6 |INC-T| 0.00 100 500 0.00 0.00 300 300 0 -1
Action specificatio:
Point P3 moves 128.55mm towards an “absolute position” with a speed of 50% and a torque of 82.3%. If

the torque is greater than 82.3%, it will stop at the position of 82.3% force and outputs the signal of arrival of

torque.
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4.3 Movement coordinates
They varies depending on the operating mode.
mm ABS: Absolute position and the setting value is used as the target position.
mm INC: Absolute position and the setting value is used as the signed amount of movement.
The figure shows the movement difference when 100 is set for the movement coordinates.

When INC is specified, you get a negative valueI
(movement amount -100) I

~ When INC is specified, you get a positive value
(movement amount 100)

When ABS is specified, (target position 100) I

| | | | | I

0 50 100 150 200 250
Home Current position

4.4 Movement speed

The speed used for movement setting. It is set based on the percentage (%) of the maximum speed of each
robot.

A\ Caution:
In Torque Search Mode, reduce the speed to less than 30% to increase the accuracy of the torque reading.

4.5 Torque limit

Set the current limit value for movement. It is set based on the percentage (%) of the rated current of
each robot.

A\ Caution:
The setting value of the torque limit is measured in 0.1%. Therefore, 1000 represents 100% which indicates
the rated current of each robot. For each robot, the current value varies depending on the hardware friction.
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4.6 Interval range setting (upper / lower limit)

Set the upper limit and lower limit of the interval range. In the interval, the dedicated signal
“INRANGE” can be output.
You have to set I/O parameters to be output before the dedicated signal is output.

The figure below shows the setting example of the interval 50~150 from Home of the absolution

position.
U
Interval range 91
50 ~ 150 Q
I INRANGE output I 3
m
| i | i | | @
P
0 50 100 150 200 250 g—
Home Position 8-
4.7 Delay
mm Case 1
Lower L
Point | Operating Movgment S Torque limit limit of the Uppgr LSl Delay | Next step
coordinates speed . the interval .
number| mode o (1~1000)x0.01 interval time ms no.
mm (1~100)% e range mm

1 ABS 0.00 100 500 0.00 0.00 500 2

2 ABS 200 100 500 0.00 0.00 0 -1

3 INC 0.00 100 500 0.00 0.00 0 -1

4 INC 0.00 100 500 0.00 0.00 0 -1

Speed
A
Move to P1 Move to P2
-
< = P

Set the delay time
500ms

Descriptions: Move Point P1 and move to Point P2 after 500ms.
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Parameter data

Motor parameter

Number Reboot
NO| Parameter| English abbreviation Description Remarks Range after
words modification
A FullCount alert is raised when
Alarm value of the | the Pulse value of the difference
1 | 0108 H FullCountValue counter between the present position and - X
overflow(Pulse) the command position is greater
than this value.
Signal INPOSTION may be on
constantly when the value set is too
. big or the moving speed is too slow.
- lNPQSTION signal Signal is normally ON. When the
2 | 010AH InPositionZone location range . 0~1000 X
. difference between the command
setting(Pulse) " L
position and the present position is
less than the set value, the signal is
ON.
Pulse number of encoder when
Electronic gear the motor turns once. The encoder
3 | 010BH ElectroGearNum numeratorg pulse number when the initial value | 1~10000 o
of 1 changes = the basic pulse
number of encoder +(electronic
] gear numerator + electronic
4 | 010CH ElectroGearDen | Ciectronicgear | gear denominator), which willbe | 410000 0
denominator displayed only in pulse mode
External pulse 0: Motor operation direction
. command, and Ccw
5 (Rl PosDir specified 1: Motor operation direction 0~1 °
rotary direction CCwW
External pulse 0: CW/CCW (Initial value)
6 | 0115 H SelComPulse command 1: PULSE/DIR 0~2 o]
type 2: A-phase / B-phase
NEAR signal When the approaching target is less 0~10000
7 | 01MDH NearZone output range than the set value, the siginal is ulse X
setting(Pulse) on(the initial value is 4) P
5.2 Thrust parameter
Number .
NO | Parameter of Engl_lslj Description Remarks Range Reb??t after
abbreviation modification
words
+ Push in the direction, torque 0~ 1000
1 0400 H 1 PushTrqRateCw value(0.1% *) - «0.1% X
- Push in the direction, torque 0~ 1000
2 0401 H 1 PushTrgRateCcw value(0.1% *) - ¥0.1% X
3 0402 H 1 TrqLmtTime Torque limit detection time ) 0 ~ 10000 o
(msec) msec
. - . 0: Invalid
4| 0406H 1| RinSpdLmtEnable| SS1eCtif the position adjustment | ™ o/ o) | 0~1 X
speed limit is performed Nymr:
1: Valid
5 |  0407H 1| RtnMaxSpd Speed limit for position (Initial value 10) | 197°00 X
adjustment(rpm) rpm
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Number English L Reboot after
NO | Parameter of words| abbreviation Description Remarks Range modification
Maximum output
torque setting in Maximum value is 2 times of rated | 0 ~ 1000
1 L0 1 MaxTrqRate position mode torque (initial value 650) x0.1% °
(x0.1%)
Full torque error time 500 ~ 0000
2 0501 H 1 FullTrgTime detection in position | (Initial value 1000) o
msec
mode(msec)
3 0503 H 1 ModeSwitch Mode switch under 0 Position mode (initial value) 0~ 100 % o
the Pulse control 1: Torque mode
Brake On/Off when 0: Servo ON(initial value) ~
4 0515 H 1 ServoState Servo is OFF 1: Servo OFF 0~1 o
Any action is restricted when the
Action limits when 0|_'|g|n retu.rn is not.c.omplete .
origin return is not 0: Unrestricted (origin return is not
5 051B H 1 OrgRetRestrict 9 complete, but actions are allowed) | 0 ~ 1 o]
complete, refer to . . )
1: Restricted (actions can be
ORG-S .
performed only after completing
the origin return) (initial value)
Switch for the 0: invalid (initial value)
function of specifying| 1: valid
6 051E H 1 UseTotalRev | the motor to calculate] 0~1 X
the cumulative
number of turns
5.4 Input settings
Number of English i Reboot after
NO'[S Parameter words abbreviation S FEELS modification
JOG + + JOG movement (working when the
1 0601 H 1 JOG+ MANUAL is ON)
JOG - - JOG movement (working when the
2 0602 H 1 JOG- MANUAL is ON)
3 0603 H 1 MANUAL Manual mode
TEACH: for saving point position (effective when
4 0604 H 1 TEACH MANUAL is ON ) oNa
5 0607 H 1 LOCK Pause/ Interlock Interface
INPUT
6 060E H 1 PRGSEL4 Program selection No.0~1 27 Bit4 N(.)' o]
Setting.
) ) effective
7 060F H 1 PRGSEL5 Program selection No.0~1 27 Bit5 when set
value is 0
8 0610 H 1 PRGSEL6 Program selection No.0~1 27 Bit6
9 0611 H 1 ORG_SIG Signal for detected origin reset
BK_OFF: Signal Brake ON/OFF (effective when
10 0612 H 1 BK_OFF SERVO is OFF)
1 0613 H 1 FULL_COUNT i';UeLffI;-(c;i)OUNT: switch FULL-COUNT judgment (initially

A]-

ejep Jajawelied



ejep Jajawelied

AV

A JK J

TC100 User’s Manual

5.5 Output settings

NO | Parameter e Engl.'sh Description Remarks Reb(_)c_»t after
words abbreviation modification
1 0700 H 1 INPOSITION | Inposition in-place signal
2 0701 H 1 ALARM Error signal
3 0702 H 1 READY Ready to proceed to the next point
4 0703 H 1 MOVE On the move
5 0705 H 1 SERVO-S SERVO ON status
6 0706 H 1 PRGSELO-S | PRGSELO-S: Program Selection No.0 ~ 127 Bit0
7 0707 H 1 PRGSEL1-S | PRGSEL1-S: Program Selection No.0 ~ 127 Bit1
8 0708 H 1 PRGSEL2-S | PRGSEL2-S: Program Selection No.0 ~ 127 Bit2
9 0709 H 1 PRGSEL3-S | PRGSEL3-S: Program Selection No.0 ~ 127 Bit3 CN4
Interface
10 080A H 1 PRGSEL4-S | PRGSEL4-S: Program Selection No.0 ~ 127 Bit4 OUTPUT
No.
1 070B H 1 PRGSEL5-S | PRGSELS5-S: Program Selection No.0 ~ 127 Bit5 Setting. °
effective
12 070C H 1 PRGSEL6-S | PRGSELG6-S: Program Selection No.0 ~ 127 Bit6 when set
valueis 0
13 070D H 1 TRQ_LMT TRQLIM: Torque Limit
14 070E H 1 ERRO ERRQO: Error Coding Bit0
15 070F H 1 ERR1 ERR1: Error Coding Bit1
16 0710 H 1 ERR2 ERR2: Error Coding Bit2
17 0711 H 1 ERR3 ERRS3: Error Coding Bit3
18 0712 H 1 INRANGE INRANGE: Output when in the range of an interval
NEAR: Output when moving to the range of the target
19 0713 H 1 NEAR position .The target position is set by point position
operation modes ABS and INC
20 0714 H 1 SOFTLMT SOFTLMT: Software limit output indicator.
5.6 Speed setting parameters
Number English i Reboot after
NO | Parameter of words | abbreviation Description Remarks Range modification
When the speed is set to
Activation speed 0%, the moving speed is
1 0800 H 2 LowSpeed setting( S)p not affected by 0802, just | - X
9lpp like the idling state when
the locomotive is running.
Setting of Rated maximum speed,
. maximum speed | this value can range )
2 ez 2 HighSpeed during operation | from RPM /60*Encoder x
(pps) resolution.
3 0804 H 1 AccelTim Accgleratlon time Motpr acceleration time 1~ 30000 .
setting (msec) setting. msec
4 0805 H 1 DecelTime Degelerahon time| Motpr deceleration time 1~ 30000 N
setting (msec) setting. msec
Pulse number that will
. Torque tolerance | move to the set value after
5 oL 2 TrqLimitPress setting(Pulse) reaching the torque limit in pulse X
TSL operation mode.
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Number English o Reboot after
NO | Parameter of words | abbreviation Description Remarks Range modification
Set the action status.
0: In-motion status OFF
after the specified PULSE
Set the in-motion | is output. -
6 Dot 1 MoveSttSet status 1: Inposition ON and In- 0~1 X
motion status OFF after
the specified PULSE is
output.
Setting of JOG
7 | 080FH 1 JogInchingSpd | speed when Used when under 1/O 1~ 1000 X
: control.
moving (x0.1%)
Setting of
movement
8 0810 H 2 JoglnchingData| amount Used when under I/O X
. control.
when JOG is
moving(Pulse)
Setting of waiting
9 0812 H 1 JoglInchingWait| time after JOG (L:J;(]et?o\:vhen under I/O 0~1000 msec X
moves(msec) '
Software limit in Setting of software limit in
10 0813 H 2 PlusSoftLimit + direction(mm) + direction. Invalid when - X
the software limit is 0.
Software limit in Setting of software limit in
11 0815 H 2 MinusSoftLimit | " direction(mm) - direction. Invalid when - X
the software limit is 0
5.7 Home setting parameters
Number .
NO | Parameter of Engl_lsr_l Description Remarks Range Reb(_)c_:t aifter
words abbreviation modification
Set the movement direction for home
return.
0: Torque return + direction;
1: Torque return - direction;
2: After torque return + direction, find the
Z-phase in an opposite way;
3: Find the Z-phase in an opposite way;
The direction of 4: Toward + direction, find the ORG_SIG
1 0900 H 1 OrgMode origin retumn signal; 0~7 X
5: Toward - direction, find the ORG_SIG
signal;
6: Toward + direction, find the ORG_SIG
signal. After that, find the Z-phase in an
opposite way;
7: Toward - direction, find the ORG_SIG
signal. After that, find the Z-phase in an
opposite way
The setting of the speed at which
the origin returns, as by torsion. It is
recommended that the speed be set
Home return below 20%. When the value is from 1%
2 e A ! OrgSpeed speed to 100%, the speed is the percentage of 0~100% x
the highest speed of 0802 H. When the
value is 0%, the speed is the set value of
the initial speed of 0800 H.
The offset shall be moved after the origin|
3 0902 H 2 OrgOffset fSo?tr;tgrigffset returns. The torsi_on values of 0400_h and N
return 0401h are taken into account for this
' movement.
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Number .
NO | Parameter of Engl_lsr_l Description Remarks Range Reb(_u?t af_ter
words abbreviation modification
When the torque is returned to the
origin, the torque will be detected and
then moved in the opposite direction by
The movement
speed for the an offset amount of movement speed.
4 0904 H 1 OrgOffsetSpeed h When the value is from 1% to 100%, the| 0 ~ 100% X
ome return ) .
offset speed is the percentage of the highest
speed of 0802 H. When the value is 0%,
the speed is the set value of the initial
speed of 0800 H.
5 0905 H 2 OrgData The data of The data use_d t_o _set a position after the X
home return home return is finished
Torque setting
- when the origin| The torque required to hit the hardware | 0 ~ 1000
6 er/ ! OrgTrqLimit returns( x limit when the origin returns. x0.1 % X
0.1%)
The amount of | When the origin return hits the hardware
offset (Pluse) | limit, offset this value, and then look for
7 e 1 2 OrgOffset Z before Z is the Z phase. This movement refers to PULSE X
detected the torque values of 0400h and 0401h.
Zgzi?i?:?ime If the torque reaches the set time when
8 090A H 1 OrgTrgLmtTime . the torque origin returns, the judgment | 0~10000 X
during the L :
condition is established.
home return
Z-phase Speed adjustment of Z phase search
9 090B H 1 OrgSpeed_Z1 detection during origin return action. (Based on the| 1~100 % X
speed _1(%) set value of 0802H at 100%)
Z-phase After the Z-phase is found at a speed
10| 090CH 1| orgSpeed_z2 | detection specified in 090B H, find the Z-phase | ;4 o, X

speed _2(%)

again in an opposite way at a speed

specified in 090C H.

5.8 Communication setting parameters

NO

Parameter

Number
of words

Abbreviation

Description

Remarks

Range

Reboot after
modification

0AOO H

BaudRate

Communication rate

Set the communication rate
0: 9600bps

1: 19200bps(Initial value)
2: 38400bps

3: 57600bps

4: 115200bps

0AO01 H

DataSize

String data bit
setting

Set the number of the data
bits in one string.

0: 8bit(Initial value)

1: 7bit

0A02 H

Parity

Parity

Parity setting.

0: None(Initial value)
1: Even

2: 0dd

0AO03 H

Broadcast

Broadcast setting

Broadcast setting. The
message of the broadcast
position will be ignored if it is
invalid.

0: Invalid(Initial value)

1: Valid

0A04 H

Protocol

protocol

Communication

Set the MODBUS protocol of
RS485.

0: MODBUS-ASCII(Initial
value)

1: MODBUS-RTU
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6. Description of I/O functions

6.1 1/0 specifications

TC100 can communication with peripherals with the 10 interface.
I/0O is interfaced with a 32-pin ribbon cable. You should select the length of your ribbon at the time of

purchase. O
1/O specifications: Transistor type (NPN). (0]
(7))
14 IN DC24V, £10%, 1.5~6mA/point, common anode. Q
32-pin ribbon cable 10 OUT DC24V, £10%, less than 10mA/point, common anode. 'E
PULSE +/- i
DIR +/- 6
-
@)
6.2 1/0 signal table -
NO Signal name Content description Remarks —
1 COM+ 10 power +24V +24V +10% O
2 COM- 10 power 0V ==
3 IN 1 ORG C
4 IN 2 SERVO g
S IN 3 ALM_REAET Unset parameters: =k
6 IN 4 START ORG_SIG 6
7 IN5 PRGSELO MANUAL S
8 IN 6 PRGSEL1 jgg" )
9 IN7 PRGSEL2 TEACH
10 IN 8 PRGSEL3 BK OFF
11 IN9 PRGSEL4 CONT_MODE
12 IN 10 PRGSEL5 FULL_COUNT
13 IN 11 PRGSEL6
14 IN 12 LOCK
15 IN 13 -
16 IN 14 -
17 OuUT 1 ORG-S Unset parameters:
18 ouT 2 INP ALARM
19 OUT 3 READY I\PAROc\slsEELG-s
20 OuUT 4 SERVO-S TROLIM
21 OUT 5 PRGSELO-S ERRO
22 OouUT 6 PRGSEL1-S .
23 OouT7 PRGSEL2-S :
24 ouT 8 PRGSEL3-S FNRRFX*N ok
25 OouT 9 PRGSEL4-S NEAR
26 OuT 10 PRGSEL5-S SOFTLMT
27 P1+
28 P CCW, B-phase, PULSE CW/CCW
29 P+ A/B-phase
20 = CW, A-phase, DIR PULSE/DIR
31 Reserved -
32 FG Shielding wire/Grounding
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6.3 Description of input signals

NO Signal name Description
1 ORG Point coordinates are valid only when the home return is performed after booting.
When this signal is ON, perform the following steps:
2 ALM_RESET | When an alarm occurs, reset it. After the corresponding actions are taken, dismiss the alarm
using this signal.
3 /SERVO This signal represents Contact B. It is OFF when Servo is ON. It is ON when Servo is OFF.
Note: When an alarm or emergency stop occurs, the Servo is OFF and cannot be controlled.
This signal represents Contact B. During the operation, if it is ON, the robot will decelerate
4 ILOCK and come to a stop. If you want to activate it again, this signal should be OFF.
Note: Interlocking is not a safety switch. Do not use it for safety purposes. The Servo will not
be OFF during the interlocking and remain in the current status.
Perform the positioning operation for the coordinate point data specified by the point number
5 START selection (PRGSELO ~ PRGSELS).
Note: It is valid only when the Manual Mode (MANUAL) is OFF.
Read the 7-digit point number in binary before using the “START* or “TEACH® signal.
PIN6 PINO
[of1fofafofo]1]
The sum value when
ON Example
. PRG~SELO 20 1
PRSEL6 2' 0
2
2 0 Total = 41
2° 8 | (Coordinate point
2 0 no. 41)
2° 32
2° 0
In Manual Mode, the motor moves in the specified direction when JOG(+/-) ON, until the
7 JOG+ / JOG- . . Co
signal is OFF or the soft limit is reached.
When this signal is ON, it enters Manual Mode.
8 MANUAL The following actions can be performed in Manual Mode: JOG(+/-), TEACH, PRGSEL
0~PRGSEL 6, etc.
9 TEACH When this signal is ON, the current position value is saved in the specified point position.
10 CONT_MODE | Switch between position mode and torque mode(working when ModeWwitch is 1)
11 BK_OFF Brake ON/OFF signal (working when SERVO is OFF)
12 FULL_COUNT | Switch FULL-COUNT judgment (initially in effect)

A6-
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6.4 Description of output signals

NO Signal name Description
The InPositon signal is ON when the command position is identical to the current position.
1 IN-POSITION When the value of parameter InPositionZone is too large or it moves at a slower speed,
the InPosition signal may often be ON.
2 ALARM When there is a problem with the controller, the signal is ON.
When the controller is in standby status, and can receive external signals or
3 READY o . )
communication commands, the signal is ON.
4 MOVE During the movement, the signal is ON.
5 ORG-S After the home return is finished, the signal is ON. It is OFF during the home return.
6 SERVO-S gflt:?:r the servo is excited, the signal is ON. If there is an emergency stop or an error, it is
PIN6 PINO
lol1]of1fofo]1]
The sum value when Examole
ON P
PRGSELO-S 2° 1
7 ~ 1
PRGSELG6-S 22 0
2 4| Total =45
2° 8| (Coordinate
24 0 point no. 45)
2° 32
2° 0
8 TRQ_LMT When the motor moves, this signal is ON if this current value reaches the set value.
9 ERRO ~ ERR3 When there is a problem with the controller, the error code is output in binary. It shows 16
error statuses.
10 INRANGE When the motor operates and enters the set range, this signal is ON.
Output when moving within the range of the target position, the target position is set by
11 NEAR ) " g
point position operation modes ABS and INC.
12 SOFTLMT Signal is when the current position moves to the software limit.

AT7-
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7. Action timing

7 7.1 Home return

MANUAL
O ORG
=
o Home Return Action
= MOVE —
— b \
=3 ORG-S
— &«—> Within 20 ms
- o
«Q -

Description:
*  After normal booting, the servo signal is ON.
*  The signal “ORG” will be input and the signal is ON.

» It starts to perform the home return and the “MOVE” signal is ON. Input “ORG” and the signal becomes
OFF.

»  After the home return is finished, the “MOVE” signal is OFF and the “ORG-S” signal is ON. The home
return is finished.

7.2 1/0 control JOG action

MANUAL
106 +/-
Kspera ion
Action - —
MOVE | |

Description:
It is valid only when the “MANUAL” signal is ON.

»  Set the “MANUAL” signal to ON.
*  “JOG +/-” signal is ON and the motor starts operation. “MOVE” is ON.
*  “JOG +/-” signal is OFF and the motor stops operation. “MOVE” is OFF.
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7.3 1/0 point teaching

—>—&— 5ms or above @

MANUAL —I_(

Selected
1/0 point n

Selected I/O
point n memor

PRGSEL 0~6 \

TEACH ~—

Selected 1/0 )

point m memory
BS

Current position

memo
Y &—> 20ms or above @

Description:
It is valid only when “MANUAL” is ON.

* Setthe “MANUAL” signal to ON.

* Determine and select a point position to be taught based on the signal “PRGSELO ~ 6” (in binary code).
* Set the “TEACH?” signal to ON and at least 20ms or above. Position memory now is finished.

o
o)
3
3
c
=4
0
Q)
=
o
S
A
»
NN
o0
o

7.4 1/0 point selection operation

MANUAL g 5ms or above @

PRGSELO~6 X

START | l

1/0 point m 1/O point n

1
1
1
i Selected X Selected
]
1
1

. E 1/0O point selectior‘_’mction
(@] pOIﬂt L m execution n execution
selection operation |
MOVE E |_,7

€= Within 20ms @

Description:
It is valid only when “MANUAL” is ON.

»  Set the “MANUAL” signal to OFF.

* Determine and select a point position to which you want to move based on the signal “PRGSEL0~6" (in
binary code).

* Enable the “START” signal to ON and the 10O point selection is finished. The motor starts operating and
the “MOVE” signal is ON.

Note:

*  The minimum period of time which the ORG and START signals accept.

*  The time during which the PRGSEL n signal is stable.

*  The minimum period of time which the point memory signal accepts.

*  During the JOG operation, the fine-tune distance, delay time, and operating time can be set in parameters.
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7.5 TRAQLIM signal output

0% Motor current value 100%

I Current setting value

TRQLIM

7.6 INRANGE signal output

During the setting of a point position, this signal will be output only when the motor moves to the range after
the upper limit and lower limit of INRANGE are set.

The range of the motor position

The range set by INRANGE

o
o
3
3
c
=4
0
Q)
=+
o
S
A
»n
NN
o0
o

INRANGE

7.7 The LED display on the controller

PWR: Power (green): Lights up when drive + control power is supplied; when the
drive power is turned off, the green indicator is flashing.

SON: Servo (green): Lights up when Servo is ON; when an error occurs, it goes off.
ERR: Abnormal situation (red): Determine the error code based on the flashing times.

LED status
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8. Communication RS485

8.1 Communication specification

This unit communicates with other devices via MODBUS PROTOCOL.
There are two transfer modes: ASCII or RTU (binary) modes.

Item ASCIl Mode RTU Mode
Communication MODBUS ASCII MODBUS RTU
protocol
Communication RS-485 2-wire (half-duplex)
method USB2.0 | -
Communication RS-485: Up to 500 meters when combined with cables
distance USB 2.0: 5 meters | -

RS-485: One to Multiple (up to 16 units)

Connection type USB 2.0: One to One | -

Communication speed 9600,19200,38400,57600 and 115200 bps
Start bit 1BIT
Data length 7,8BIT | 8 BIT
Parity None, even parity, odd parity
Stop bit 1BIT
Communication code ASCII Binary
Start code “ .7 (3AH) None
End code CR+LF (OD H+0A H) None
Check code LRC CRC-16
Maximum number of .
. 16 units
units

Note) If a UI has to be used to cascade the TC100 controller, it should be in ASCII Mode.

mm Pins assignments of the CN6 and CN7 (RJ-45) connectors are
described as follows:

Pin Signal name Description

1
Signal ground wire

2 SG (knitted wire mesh)

3 SIG-A DATA +

4
Signal ground wire

5 SG (knitted wire mesh)

6 SIG-B DATA -

. | |
Signal ground wire

8 SG (knitted wire mesh) [ HHHHH[ H

/ \

4

8 X7 X6 )XE5X4X3NX2
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8.2 Data structure
mm Read status

Number of

Abbreviation
words

Position

Description

Remarks

Range / unit

1000 H 1 ActionStatus

Action status

0: Stop
1: Working
2: Abnormal stop

0~2

1001 H 1 InpStatus

Current status of the
InPositon signal

0: The current position is not within the
set range

1: The current position is within the target
range

1004 H 1 TrgLmtStatus

Torque limit status

0: Not within the set range
1: Within the target range

1005 H 1 AlarmStatus

Alarm status

: No alarm

: Loop error

: Full Count

: Over speed

: Poor gain adjustment

: Over-voltage

: Initialization abnormal

: EEPROM abnormal

: Low voltage of the main circuit
: Over-current

10: Regeneration abnormal
11: Emergency stop

12: Motor wire breaks

13: Encoder is disconnected
14: Protection current value
15: Power reinput

17: Action timed out

OO~NOOOPWN-=20

1006 H

—_

MonSpeed

Motor rotational speed

om

1007 H

-

MonCurrent

Motor current value

*0.1%

1008 H CmdNowPos

Current position of the
command

NN

100AH EcdPos

Encoder position

100C H 1 ServoStatus

Servo Status

: Servo is OFF
: Servo is ON

100D H 1 ErrorStatus

Failure status

: No error

: Working, feedback action command
: Upper limit and lower limit error
: Position error

: Format error

: Control mode error

: Power off and restart

. Initialization is not complete

: Servo ON/OFF error

: LOCK

10: Software limits

11: Parameter write permission is
insufficient

12: Origin return is not complete
13: Brake released

©CoONOOOAPAWN-0O =O

100E H 1 StepNo

Program selection
number

Display the number of the last executed
program

The program STEP that has never been
executed is “-1”

-1~127

PORT

1020 H ' | (ouTt~10)

Overall output status

Output bit 0 (OUT 1) ~ bit 9 (OUT 10)
0: OFF 1: ON

0~1023

1021 H 1 PORT (OUT 1)

Independent output
status

Output status of OUT 1;
0: OFF 1: ON

0~1

1022 H 1

PORT (OUT 2)

Independent output
status

Output status of OUT 2;

0: OFF 1: ON

0~1
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Position lel?'g; of Abbreviation Description Remarks Range / unit
1023 H 1 PORT (OUT 3) Isr:gte;p;endent output 0Ou(t)pFuli s;:?tg?\lof OUT 3; 0~1
1024 H 1 PORT (OUT 4) Lr:;iﬁjpsendent output 0Ouct)pFulz sze:\tg?\lof OUT 4; 0~1
1025 H 1 PORT (OUT 5) Isr::teuiendent output OOu(t)pFulz sza:\tgilof OUT 5; 0~1
1026 H 1 PORT (OUT 6) !Sr:gtelsz;endent output 0Ou(t)pFulz sza:\tg?\lof OUT 6; 0~1
1027 H 1 PORT (OUT 7) Lr::teur;endent output OOu(t)pFuli s:a:tg?\lof OUT 7; 0~1
1028 H 1 PORT (OUT 8) Isr;gteupsendent output OOuépFu; sza:\tgilof OUT §; 0~1
1029 H 1 PORT (OUT 9) 'Isrlgszsendent output (())uct)pl_ij; s;?tg?\lof OUT 9; 0~1
102A H 1 PORT (OUT 10) Lr;gﬁjpsendent output OOuépFu; sftgilof OUT 10; 0~1
1040 H 1 PORT (IN1~14)| Overall input status | (oot 22 (00 1) = DIL1S (N 14) 0~32767
0t | 1 |PoRTNy | plepeent o dat ol
02K | 1 |PoRT(Nz) | iependent i ot o2
0K | 1| porr(ng | Iependent ot Salis of IV
tosar | 1 |poRT(ne | Poeperdert it salie of NS
oss | 1 |poRT(Ng) | Pospenden |t datus of NS
06K | 1| PoRT(Ne | Idependent | o Sab ol IV
1074 | 1 |PoRT(n7) | iependent o ot oA
00K | 1| PoRr(ng | Iependent o Sabi of IV
toaor | 1 |poRT(ne | Peemerdent i sale of VO
104AR | 1| PoRT(10) | Pdependent it St of VO
fo4@H | 1| PoRT(Nrr) | Pdspendent it dalie of VT
040K | 1| PoRT(N1z) | dependent T nput st of VT2
00 | 1| PoRT(N1y | Pdependent T put sl oINS
10464 | 1| PORTaN 1e) | ncependent T put st of N T
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mm Read 50 error histories

Position Number of words Abbreviation Description
1060 H 1 AlarmList 01 50 error histories -01
1061 H 1 AlarmList 02 50 error histories -02
1062 H 1 AlarmList 03 50 error histories -03
1063 H 1 AlarmList 04 50 error histories -04
1064 H 1 AlarmList 05 50 error histories -05
1065 H 1 AlarmList 06 50 error histories -06
1066 H 1 AlarmList 07 50 error histories -07
1067 H 1 AlarmList 08 50 error histories -08
1068 H 1 AlarmList 09 50 error histories -09
1069 H 1 AlarmList 10 50 error histories -10
106AH 1 AlarmList 11 50 error histories -11
106B H 1 AlarmList 12 50 error histories -12
106C H 1 AlarmList 13 50 error histories -13
106D H 1 AlarmList 14 50 error histories -14
106E H 1 AlarmList 15 50 error histories -15
106F H 1 AlarmList 16 50 error histories -16
1070 H 1 AlarmList 17 50 error histories -17
1071 H 1 AlarmList 18 50 error histories -18
1072 H 1 AlarmList 19 50 error histories -19
1073 H 1 AlarmList 20 50 error histories -20
1074 H 1 AlarmList 21 50 error histories -21
1075 H 1 AlarmList 22 50 error histories -22
1076 H 1 AlarmList 23 50 error histories -23
1077 H 1 AlarmList 24 50 error histories -24
1078 H 1 AlarmList 25 50 error histories -25
1079 H 1 AlarmList 26 50 error histories -26
107AH 1 AlarmList 27 50 error histories -27
107B H 1 AlarmList 28 50 error histories -28
107CH 1 AlarmList 29 50 error histories -29
107D H 1 AlarmList 30 50 error histories -30
107EH 1 AlarmList 31 50 error histories -31
107F H 1 AlarmList 32 50 error histories -32
1080 H 1 AlarmList 33 50 error histories -33
1081 H 1 AlarmList 34 50 error histories -34
1082 H 1 AlarmList 35 50 error histories -35
1083 H 1 AlarmList 36 50 error histories -36
1084 H 1 AlarmList 37 50 error histories -37
1085 H 1 AlarmList 38 50 error histories -38
1086 H 1 AlarmList 39 50 error histories -39
1087 H 1 AlarmList 40 50 error histories -40
1088 H 1 AlarmList 41 50 error histories -41
1089 H 1 AlarmList 42 50 error histories -42
108AH 1 AlarmList 43 50 error histories -43
108B H 1 AlarmList 44 50 error histories -44
108C H 1 AlarmList 45 50 error histories -45
108D H 1 AlarmList 46 50 error histories -46
108E H 1 AlarmList 47 50 error histories -47
108F H 1 AlarmList 48 50 error histories -48
1090 H 1 AlarmList 49 50 error histories -49
1091 H 1 AlarmList 50 50 error histories -50

mm Controller message

Position b WIEE G Abbreviation Description Remarks
words -
10D0 H 1 MotorType Motor model Up to 31 chgracters (single-byte
alphanumeric)
10E0 H 1 Controller Controller model | “TC-100"
10FO H 1 FirmwareNo Firmware version HEX-ASCII format, 100 means

Version 1.00

54-




TC100 User’s Manual

avA

K JK
mm Action
Position Number Abbreviation | Description Remarks Ra_n ge/
of words unit
Relative amount| Set the relative movement distance (valid when 0.01mm/
2000 H 2 INCamount | " ement | position control and torque control) (initial value 0) | 1pulse
Absolute amount Set the absolute movement distance (valid when | 0.01mm/
2002 H 2 ABSamount | '~ ment | position control and torque control) (initial value 0) | 1pulse
. Torque stop 0: + direction; 1: - direction. 5
2005 H ! TrqStopDir search direction | Valid when the torque control is performed. 0~1
2006 H 5 PosAmount Spegﬂed Set thg c_qmmand and the current position data 0.01mm/
position data value (initial value 0) 1pulse
2011 H 1| Servo ON/OFF (S)eFr;’O ISON/" 1 0. Servo is ON; 1: Servo is OFF. 0~1
Position/torque
control action
speed setting When the value is 1%~100%, the speed is the set
(relative position| value of a proportion of 0802 H maximum speed. 40N0
2014 H ! MovSpeedSet movement, When the value is 0%, the speed is the set value 0~100%
absolute position| of the initial speed of 0800 H.
movement,
JOG)
0: Relative position movement 0~12
1: Absolute position movement
2: TSL torque search movement (direction is set
by 2005H)
3: ORG return to origin
4: Set command and current position data value
5: Unopened
201EH 1 MovType Movement types| 6: Alarm reset
7: Deviation clear (which makes the command
position is the identical to the current position)
8: Decelerates to stop
9: Emergency stop
10:Unopened
11: JOG +
12: JOG -
The input status changes (IN1-IN14) BitO: IN1-bit1
Analog input 3: IN14 .
2040 H 1 setting (binary) After the setting of 0: OFF 1: ON, the current value |0~1
is the input value of controller io simulation, which
is accumulated in binary(bit O~bit 13)
IN1 analog input After the IN1 analpg input setting c_JfO : OFF ; 1 : ON,
2041 H 1 . the current value is taken as the signal or entity signal |0~1
setting .
received by the controller.
IN2 analog input After the IN2 analog input setting of 0 : OFF ; 1 : ON,
2042 H . the current value is taken as the signal or entity signal |0~1
1 setting :
received by the controller.
IN3 analog input After the IN3 analog input setting of 0 : OFF ; 1 : ON,
2043 H 1 . the current value is taken as the signal or entity signal |0~1
setting .
received by the controller.
IN4 analog input After the IN4 analog input setting of 0 : OFF ; 1 : ON,
2044 H 1 : the current value is taken as the signal or entity signal |0~1
setting .
received by the controller.
IN5 analog input After the IN5 analog input setting of 0 : OFF ; 1 : ON,
2045 H 1 . the current value is taken as the signal or entity signal |0~1
setting :
received by the controller.
ING analog input After the IN6 analog input setting of 0 : OFF ; 1 : ON,
2046 H 1 . the current value is taken as the signal or entity signal |0~1
setting .
received by the controller.
IN7 analog input After the IN7 analog input setting of 0 : OFF ; 1 : ON,
2047 H 1 . the current value is taken as the signal or entity signal |0~1
setting .
received by the controller.
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1@
Position DTl Abbreviation | Description Remarks Ra.n ge/
of words unit
IN8 analog inout After the IN8 analog input setting of 0 : OFF : 1 : ON,
2048 H 1 . 9 1NPUL e current value is taken as the signal or entity signal |0~1
setting .
received by the controller.
IN9 analog inout After the IN9 analog input setting of 0 : OFF : 1 : ON,
2049 H 1 . 9 1NPUL e current value is taken as the signal or entity signal |0~1
setting .
received by the controller.
IN10 analo After the IN10 analog input setting of 0 : OFF : 1 :
204AH 1 . 09 ON, the current value is taken as the signal or entity |0~1
input setting . .
signal received by the controller.
IN11 analog input After the IN11 analog input setting of 0 : OFF : 1 :
204B H 1 . g1np ON, the current value is taken as the signal or entity |0~1
setting . .
signal received by the controller.
IN12 analo After the IN12 analog input setting of 0 : OFF : 1 :
204CH 1 . 09 ON, the current value is taken as the signal or entity |0~1
input setting . .
signal received by the controller.
IN13 analo After the IN13 analog input setting of 0 : OFF : 1 :
204D H 1 . 09 ON, the current value is taken as the signal or entity |0~1
input setting . .
signal received by the controller.
IN14 analo After the IN14 analog input setting of 0 : OFF : 1 :
204EH 1 . 09 ON, the current value is taken as the signal or entity |0~1
input setting . .
signal received by the controller.
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mm Description of the step commands
i Number Brief s .
Position of words Step s Content description Range / unit
Used to set the Movement Mode
0: INC Relative position movement [Position mode]
(initial value)
1: ABS Absolute position movement [Position mode]
2: ORG Home return
3: +TSL Positive torque search movement
4: -TSL Negative torque search movement
5: Unopened
Movement 6: Unopened
9010 H 1 Mode 7: Unopened 0~16
8: CLR Deviation clear (to make the command position
equal to the current position)9: Unopened
10:Unopened
11:Unopened
12: INC-R Relative position movement (continuous)
13: ABS-R Absolute position movement (continuous)
14:Unopened
15:INC-T relative position movement [torque mode]
16:ABS-T absolute position movement [torque mode]
Set the amount of movement / movement position.
Mode definition:
Amount of ABS_= Targgt p03|t|9_n (Move position) - 2147483648~
movement /| INC = Relative Position (amount of movement)
9011 H 2 _ " " 214748648
movement | ABS-R= Target position (Move position) ulse
position INC-R = Relative Position (amount of movement) P
First step Except for the above, other modes are invalid (initial
value 0)
Set a movement speed.
When the value is 1% to 100%, the speed is the
Movement | percentage of the highest speed of 0802 H. When| | o
S A L speed the value is 0%, the speed is the set value of 0800, 0~100%
H starting speed. This function does not work when
mobile mode 9000 H is ORG.
9014 H 1 Torque limit Except for the signal search mode, other movement 0~1000 X0.1%
modes are affected
9015 H 1 Reserved 0
The lower limit of the interval range.
When the current position is less than the setting
Ul 2 Range L | |alue, the 1/0 specified by INRANGE will output.
(Initial value 0)
The upper limit of the interval range.
When the current position is more than the setting
Sl 2 Range H value, the 1/0O specified by INRANGE will output.
_ (Initial value 0)
901A H 1 Accctailr?]r:tlon Motor acceleration time setting. (Initial value 300) 1~30000 msec
901B H 1 Dec‘;'rf]ft'on Motor deceleration time setting. (Initial value 300) | 1~30000 msec
901C H 1 Delay time I;\Ii:((a)l)ay time after the movement is finished. (Initial 0~30000 msec
901D H 1 Next step It skips to the specified program at the end. (Initial 1~127-1 end
value -1)
9020 H The
= 14 second
902D H step

]
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mm Parameter comments and storage

Position AT Br!ef. Content description Range / unit
words description
9999 H 1 Parameter 0: Current parameter; 1: Default parameter 0~1
storage

mm Open write instruction

Character| 0(1(110(9]/9|9(B|0|0|0|4| 0| 8 |4|C|[7|6]|3]|0]|3[1]|5 719|5(6(6[7| 0| 2 |CR|LF
Hex 3A | 30| 31]31]30|39(39(39(42(30({30({30({34| 30 | 38 [34(43|37|36(33({30{33|31|35 37|39(35(36(36|37| 30 | 32 | 0D | 0A
Station | Wite the start V\\//\;ig—zége Vé/;i{t_?érée Data of the th:cgig]e Dataofthe | Dataofthe |\uiteation| End
Start | number | Function |  position first WORD third WORD |fourth WORD d d
code | controller| code number | number WORD Code | Code
knob+1 (LRC) |[(CRILF)
Data string
mm Parameter writing process
o . Parameter modification instruction
Open write instruction = (multiple instructions are allowed) - Parameter storage
mm RTU Mode structure
01 06 20 1E | 00 | 03 A2 0D
ID Function code Data CRC-16
1 1 2~120 2
Byte Byte Byte Byte
mm ASCII Mode structure
. 0 1 0 6 2 0 1 E 0 0 0 3 B 8 oD oD
(3AH) .
Start code ID Fucr;%tleon Data string LRC CR LF
1 2 2 4~240 2 1 1
Byte Byte Byte Byte Byte Byte | Byte
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mm Description of structure content
« 1ID

Specify an ID to send data. Only the machine with the same ID will receive the data. Other machines with
different IDs will ignore the data.

A\ Caution:

The specified ID for communication is the setting value of the CH knob on the controller +1. @)
For example, if the value of the external CH is “1,” the specified ID will be “2.” o
* 2.Function code 3
Specified function number. c
Function code Function description E
03 H Data reading 0
06 H Data writing ?_’b
10H Continuous data writing (more than 1 Word) 6'
e 3.Data -
To run the data required by the specified function code, the data structure varies depending on the specified I
function code. a
Function code Data structure N
03 H Data position and the pieces of data are read (0 o]
06 H Data position and the pieces of data are written (&)
Data position, and the pieces of data are written
10 H L
as well as the content is written

e 4.Check code

To make sure that all data are sent and no data is omitted, add confirmation to the end of the data.
RTU: Use the CRC-16 format.
ASCII: Use the LRC format.
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8.3 Detailed error message
When an error other than the response conditions is detected, an error code corresponding to the error type is

returned.

¢  Function code error

» If the function code entered is wrong, the received function code will respond “function code” + “80 H.”

Example:
Character : 0 1 0 4 2 0 1 E 0 0 0 3 B A CR LF
ASC code 3A 30 31 30 34 32| 30| 31 45| 30| 30| 30| 33 42 41 0D 0A
Start ID ) Data position Data action code Verification End code
code Controller Function code code (LRC) (CRILF)
knob + 1 Data string
Character : 0 1 8 4 0 1 7 A CR LF
ASC code 3A 30 31 38 34 30 31 37 41 0D 0A
Start ID Function code Error code Verification code End code
code Controller knob + 1 (LRC) (CRILF)

» If the error of the entered function code is more than “80 H,” the received “function code” will respond
with the original one.

Example:
Character : 0 1 9 0 2 0 1 E 0 0 0 3 2 E | CR| LF
ASC code 3A 30 31 39 30 32| 30| 31| 45| 30| 30| 30| 33| 32 45| OD| OA
Start ControIIeDr knob + | Function code Data position Data action code Verification| End code
code 1 Data string code (LRC)| (CRILF)
Character : 0 1 9 0 0 1 6 E CR LF
ASC code 3A 30 31 39 30 30 31 36 45 0D 0A
Start ID Function code Error code Verification code End code
code Controller knob + 1 (LRC) (CRILF)
* Error code
Error code Description
01 H Function code error.
Receive any function code other than the specified ones.
Wrong ID.
02 H Read the dedicated writing position.
Write the dedicated reading position.
Read (or write) a non-existent position
Wrong data.
The data written exceeds the valid range.
03 H The pieces of data read exceed the range.
Write a parameter position that should not be modified.
The data written does not match the specified number.

A\ Caution:

The smaller the value of an error code is, the higher its priority. If there are multiple errors, an error code
with a higher priority will be replied first.

Example: When an error in a function code is detected, only “01” will be replied even though there is a data

error or 1D error.
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8.4 RTU request message structure

e  WORD data reading

From the start position, read the number of WORDs to continuously read the WORD data.
After reading the WORD data, it is sent from high bytes to low bytes.

mm Request message structure

rove I
Y JE

O
o
=
5
c
5,
0
Q
o
o
-
A
n
N
00
&)

ID 01 H~10 H
Function code 03 H
High
Starting position for reading L(I)gw 0000 H ~ FFFF H
High
The number of WORDs read Low 0001 H~ 0003 H
CRC-16 High 0000 H ~ FFFF H
Low
mm Response message structure
ID 01 H~10H
Function code 03 H
Number of bytes read 02H~7FH
First WORD data High 0000 H ~ FFFF H
Low
Next WORD data High 0000 H ~ FFFF H
Low
High
Last WORD data Low 0000 H ~ FFFF H
CRC-16 High 0000 H ~ FFFF H
Low

mm Abnormal response message structure

ID 0O1TH~10H
Function code 83 H
Error code 01H~O03H
High
CRC-16 9 0000 H ~ FFFF H
Low
RTU reading example
Status: Read
Data position: 1000 H (action status data)
Number of WORDs: 1 word
Character 01 03 10 00 00 01 80 CA
ID . Starting position for reading | The number of WORDs read
Controller knob + 1 | Function code Data string CRC-16
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*  WORD data writing
Specify the position to start writing the WORD data.
Send the written WORD data from high bytes to low bytes.

mm Request message structure

ID 01H~10H
Function code 06 H
Starting position for High bytes 0000 H ~ FFFF H
writing Low bytes
Number of WORDs High bytes 0000 H ~ FEFF H
written Low bytes
CRC-16 High bytes 0000 H ~ FFFF H
Low bytes
mm Response message structure
ID 01H~10H
Function code 06 H
Starting position for High bytes 0000 H ~ FFFE H
writing Low bytes
Number of WORDs High bytes 0000 H ~ FFFF H
written Low bytes
CRC-16 High bytes 0000 H ~ FFFF H
Low bytes
mm Abnormal response message structure
ID 01H~10H
Function code 86 H
Error code 01H~03H
CRC-16 High bytes 0000 H ~ FFFF H
Low bytes
RTU writing example
Example: Home return
Data position: 201E H
Data action code: 0003 H (home return)
Character 01 06 20 1E 00 03 A2 0D
ID Function code Starting position for reading Read number of WORDs CRC-16

Controller knob + 1

Data string
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The start position to write the number of WORDs and continuously write the WORD data.
Send the WORD data from high bytes to low bytes.

mm Request message structure

First WORD data High bytes 0000 H ~ FFFF H
Low bytes

Next WORD data High bytes 0000 H ~ FFFF H
Low bytes

Last WORD data High bytes 0000 H ~ FFFF H
Low bytes
High bytes ~

CRC-16 Low bytes 0000 H ~ FFFF H

mm Response message structure

ID 01H~10H

Function code 10H

Stgl_’tlng position for High bytes 0000 H ~ EFEE H

writing Low bytes

Nu_mber of WORDs High bytes 0001 H ~ 003F H

written Low bytes

CRC-16 High bytes 0000 H ~ FFFF H
Low bytes

ID

01 H~10H

Function code

10H

Stgl_’tlng position for High bytes 0000 H ~ FFFF H
writing Low bytes
Number of WORDs High bytes 0001 H ~ 003F H
written Low bytes

Number of bytes written

02H~7FH

mm Abnormal response message structure

ID 01H~10H

Function code 86 H

Error code 01H~03H

CRC-16 High bytes 0000 H ~ FFFF H
Low bytes

RTU continuous writing example
Example: Write relative movement data
Data position: 2000 H (set the relative movement distance)
Number of WORDs: 2 words

Character

avA

'K 4

01 10 20 | 00 00 | 02 04 00 00 00 64 6B 85
D | oS | Numberof | SHST | First WORD | Second WORD
Controller knob Fl-::rc]::jtleon ertlnq WORDs written written data data CRC-16
+1 ;
Data string
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* The calculation example of CRC-16
CRC-16 is the error acknowledgment of 2 bytes (16 bits).
CRC-16 performs calculation from the ID position to the end of the data in sequence.

* Declare CRC as FFFF H initial value.
*  Perform XOR on CRC and 1 byte in the first message. Substitute the calculated value into CRC.

Q »  Shift the CRC variable 1 bit (next bit) to the right.
3 o Ifthe carry flag “c_carry” is 1, CRC and A0O1 H perform “XOR” calculation.
3 » Repeat step 3 and 4 for the results for 8 cycles.
g *  XOR is performed on CRC and 1 byte in the first message. Substitute the calculated value into
— CRC.
8 * Repeat step 3~6 for the values other than CRC.
%I: »  After the last byte is calculated, they are sent from low to high of CRC variables.
=] mm Take VB 6.0 for example. Calculate CRC-16:
| Variables are declared as follows:
x Dim CRC As Long
(/)] Dim i, j, arry _count As Integer
o Dim c_next, ¢c_carry As Long
g Dim crc_arry(64) As Integer
i=0
CRC = 65535

For i=0 To arry_count
c_next = crc_arry(i)
CRC = (CRC Xor ¢_next) And 65535
Forj=0To 7
¢ _carry =CRC And 1
CRC=CRC\2
If c_carry =1 Then
CRC = (CRC Xor &HA001) And 65535
End If
Next j
Next i
End

They are added to the end of error codes and messages. Please pay attention to the order of CRC low
bits and high bits.



8.5 ASCIl request message structure
e  WORD data reading

From the start position, read the number of WORDs to continuously read the WORD data.
After reading the WORD data, it is sent from high bytes to low bytes.

mm Request message structure
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Start code ‘7
ID “Oll, “1 !1~“1 l!, HOH
Function code “0”, “3”
. . High “0!!’ “0”~“FH’ “Fl!
Start position for reading Low R ==
High HOH’ “01!~l(0”’ IO"
Read number of WORDs Low 00~
Check code LRC ‘0", “0"~“F”, “F”
End code CR, LF
mm Response message structure
Start code ‘7
ID “O", “1 "~“1 1!, “01!
Function code “0”, “3”
Number of bytes read “0”, “2"~“T7", “F”
. High “0”, “0"~“F”, “F”
Flrst WORD data LOW “O”’ “O”~“FH, HF”
High ‘07, “0"~"F”, “F”
NeXt WORD data LOW “0!!’ I(O!!~“Fl!, HF!!
High HO!!’ “O"~liF”, HF!!
Last WORD data Low O, O~F,
Check code LRC High ‘0", “0"~"F", “F"
End code Low CR, LF
mm Abnormal response message structure
Start code “7
ID 1(0"7 “1 7|~(i1 H, HO”
Function code “8”, “3”
Error Code lio", “17!~“0|!1 “3!!
Check code LRC High ‘0", “0"~"F”, “F”
End code Low CR, LF
ASCII reading example
Status: Reading
Data position: 1000 H (action status data)
Number of WORDs: 1 word
Character : 0 1 0 3 1 0 0 0 0 0 0 1 E B CR LF
ASCcode|  3A 30 31 30| 33| 31| 30| 30| 30| 30| 30| 30| 31| 45| 42| OD | OA
Starting position for Read number of
Start ID Function reading WORDs Verification End code
code | Controller knob + 1 code code (LRC) (CRILF)

Data string
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*  WORD data writing

Specify the position to start writing the WORD data.

Send the written WORD data from high bytes to low bytes.

mm Request message structure

Start code ‘7
ID ‘07, “1"~"1", “0”
Function code ‘0", “6”
- . High “0”, “0"~"F”, “F”
Start position for reading Low 0 O~
High ‘07, “0"~"F”, “F”
The number of WORDs read Low 0 0~
Check code LRC ‘07, “0"~"F”, “F”
End code CR, LF
mm Response message structure
Start code “u7
ID ‘07, “1"~"1", “0”
Function code “0”, “6”
" . High ‘07, “0"~"F”, “F”
Start position for reading Low 0 O~
High HOH’ HO!!~“FH’ “FH
The number of WORDs read Low 0 0~
Check code LRC ‘07, “0"~"F”, “F”
End code CR, LF
mm Abnormal response message structure
Start code “l
ID ‘0", “1"~"1”, “0”
Function code ‘8", “6”
Error Code HOH, H11!~l(0”’ HS!!
Check code LRC ‘07, “0"~"F”, “F”
End code CR, LF
ASCII writing example
Example: Home return
Data position: 201E H
Data action code: 0003 H (home return)
Character : 0 1 0 6 2| ol 1| E| 0ol 0| 0| 3| B 8 | CR| LF
ASCcode| 3A 30 31 30 36 | 32| 30| 31| 45| 30| 30| 30| 31| 42| 38| OD| OA
Start D Function code Data position Data action code Verification End code
code | Controller knob + 1 Data string code (LRC) (CR/LF)
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The start position to write the number of WORDs and continuously write the WORD data.

Send the WORD data from high bytes to low bytes.

m Request message structure

avA

'K 4

Start code

G8YSY~ UonEsIUNWWOD

ID “O)l, “1 ¥1~“1 H, “01!
Function code ‘17, 0"

. . High HO!!’ “0”~“F1!, HF!!

Start position for reading Low 0 0~

High “O”’ “011~H01!, “01!

The number of WORDs read Low 07 0'~3, "C’

Number of bytes written ‘07, “2"~7", “6”

. High “O!!’ “O!!~liF|!, HF!!

First WORD data Low 0", 0~F", “F’

High “0!!’ “O”"'“F"’ HF!!

Next WORD data Low 0", "0~F", “F’

High I(O!!’ “O"‘"‘“F"’ HF!!

Last WORD data Low 0", 0'~F”, “F’

Check Code LRC IKO”’ “0”~“F1!’ HF”
End code CR, LF

m Response message structure
Start code L

ID “0", li1 7|~(i1 "1 HO!!
Function code ‘17, ‘0"

» . High “0!7’ “0!!~“F|!, HF!!

Start position for reading Low 0, 0~F", “F’

High “07!, “O)1~“0H, HOH

The number of WORDs read Low 07, 1" ~3" B’

Check Code LRC llo!l’ IKO!!~“FH, HF!!
End code CR, LF

m Abnormal response message structure
Start code “u7

ID HO”’ H1 !!~“1 ”, “O”
Function code ‘9", 0"

Error Code HO!!’ H1!7~“0"’ l$37|

Check Code LRC “0”, “0H~HF”’ “FH
End code CR, LF
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ASCII continuous data writing
Example: Write relative movement data

Data position: 2000 H (set the relative movement distance)
Number of WORDs: 2 words

Character
ASC code

0 1 1 0 2| of of of o| of o| 2| O 4| 0| Of Of O| O O| 6| 4 6 5 CR|[ LF
3A 30( 31| 31| 30| 32| 30| 30| 30 30| 30| 30| 32| 30| 34| 30| 30| 30| 30| 30| 30| 36| 34| 36 35 0D| OA
) " Number
Starting position for| Number of WORDs . . :
Activation ID Function writing written of l?ytes First WORD data | Second WORD data| Verification End code
Controller| written code
code knob + 1 code (LRC) (CRILF)
Data string

* LRC calculation example:

For LRC, calculation is performed from ID to the end of data.

*  The sum calculation is performed from the beginning of data (ID) to the end of data.

*  When the calculated result exceeds FF H, round off “1” if more than 100 H.

(Example: 153 H=>53 H)

* Calculate the complement for the result (reverse bits) and 1 is added to the result.

* Inthe Irc_array, two characters are used as one set and its value are converted to decimal form for
calculation.
(Example: 0106201E0003=>01

06 20

IE 00 03)

mmTake VB 6.0 for example. Calculate LRC:
Dim LRC As Integer

Dim i As Integer

Dim arry_count As Integer
Dim Irc_arry(128) As Integer

Fori=0 To arry_count
LRC = (LRC + Irc_arry(i)) And &HFF

Next 1
LRC = ((Not LRC) + 1) And &HFF
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8.6 EtherCAT network settings
e  When OMRON PLC is used, the storage path of ESI file is as follows

> EHEEEE (C) > Program Files (x86) > OMRON > Sysmac Studio > I0DeviceProfiles > EsiFiles > UserEsiFiles

Z% : EEEE: ] Kol

[ Amp Stepper EtherCAT v2.1 2020/6/4 L5 10:15 XML Document 152 KB
D Delta_ ASDAZ2-E_rev4-00_XML_TSE_20160620 2018/11/28 T 1243 XML Document 189 KB
| ] Elmo ECAT 00010420 V10 2018/9/25 T4 05:34 XML Document 393 KB
[ ORIENTALMOTOR _AZDxA-KED rev301 2020/6/4 LT 1015 XML Docurnent 25325 KB
[" Panasonic_ MINAS-AG6BM_V1_3 2018/12/12 T 03:09 XML Document 679 KB
i Servotronix CDHD_PCO _RV0_1_41_13 2020/6/8 L 11:48 XML Document 292 KB
l:] TOYO-Device-1Axis 2020/5/8 T 02115 ML Document 64 KB
[ 1 YAMAHA_RCX3_EtherCAT_V1.1 2079/12/16 FF 0702 XML Document 229 KB
| ] Yaskawa_SGD7S-00xA0x 2018/11/28 T 1243 XML Docurnent 79T KB

e  When BACKOFF PLC is used, the storage path of ESI file is as follows

. Copy the file of TOYO-Device-1Axis.xml to the folder of EtherCAT Master tool

1

2. Software name

3. Preset path
4. Beckhoff EtherCAT Configuration

* 5. C:\EtherCAT Configurator\EtherCAT
6
7
8
9
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. Beckhoff TwinCAT 3.X

. C:\TwinCAT\3.x\Config\lo\EtherCAT
. Beckhoft TwinCAT 2.X

. C:\TwinCAT\lo\EtherCAT

1. WRITE TAG
ATEEEE

0 UINT 1_Ws0
Output mapping 0_Toyo C 2 UINT AT _WS1
Output mapping 0_Toyo, D BOOL A1_ORG
Qutput mapping 0_Toyo_SERVO_C M 3 A1_SERVON
Output mapping 0_Toyo_AL E 0.0 AT1_ALALREM
Qutput mapping 0_Toyo 7 € A1 _Start
Output mapping 0_Toyo_PRi ) 300 A1 _PGO
Qutput mapping 0_Toyo_PRC A BOOL A1_PG1
Output mapping 0_Toyo_PRG2_7000_09 BOOL A1_PG2

Outpur mapping 0_Toyo PRG3 7000 0A BOOL A1_PG3
Qutput mapping 0_Toyo_PRG4 7000 0B BOOL A1_PG4
Dutput mapping 0_Toyo_PRG5_7000_0C BOOL A1_PGS
Qutput mapping 0_Toyo PRG6_7000 0D BOOL A1_PG6

Output mapping 0_Toyo _70D00_OE BOOL
Output mapping 0_Toyo_Revers1_7000 OF V BOOL
L BOOL
BOOL
BOOL
Output mapping 0_Toyo_MovS Set_7000_13 UINT Al _Speed
Output mapping 0_Toyo_MaovType UINT 1_.Command
Output mapping 0_Toyo_ABSamount i UDINT AT_ABSamount
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2. READ TAG

Input mapping 0_Toyo

Input mapping 0_Toyo ORG S

Input mapping 0_Ts L

Input mapping 0_Toyo READY 6000_05
Input mapping 0_Toyo SERV

Input mapping 0_Toyo_PRG_0S_6000_07
Input mapping 0_Toyo PRG_15

Input mapping 0_Toyo_PRG

Input mapping 0_Toyo PRG_35

Inpul mapping 0_Toyo PRG_45
Input mapping 0_Toyo_PR i
Input mapping 0_Toyo_Re

Input mapping 0_Toyo_Reve

Input mapping 0_Toyo Reve

Input mapping 0_Toyo_Rever4

Input mapping 0_Toyo. Rever5_60
Input mapping 0_Toyo_Rever6 ¢

Input mapping 0_Toyo_AlarmStatu
Input mapping 0 Toyo EcdPos 6000 14

-10-
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Data

READ/WRITE format TAG Brief introduction Description of contents Scope
Output bit 0(OUT 1)~bit 9(OUT 10)
(Set H1020 as the main)
0: OFF 1: ON (default 10 definition is as
follows)
OUT1:0RG-S
1he same OUTAREADY
READ BOOL as OUT1~10 Overall output state : -
define name OUT4:SERVO-S

OUT5:PRGSELO-S
OUT6:PRGSEL1-S
OUT7:PRGSEL2-S
OUT8:PRGSEL3-S
OUT9:PRGSEL4-S
OUT10:PRGSELS5-S

. No warning

. Excessive torque

. The position deviation is too large
. Overspeed

. Gain maladjustment

. Overvoltage

. Initial abnormality

. EEPROM abnormality

READ UINT AlarmStatus Warning state + Main loop power supply undervoltage -
9: Overcurrent

10: Recurrent abnormality
11: Emergency stop in progress
12: Motor wire break

oO~NOO O~ WN-2O

O
o
=
5
c
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13: Encoder disconnection
14: Current value protection
15: Power-off and restart are required

READ DINT EcdPos Encoder position Present position value -

Input bit O(IN 1)~bit 13(IN 14)
Set H2040 as the main

0 : OFF 1 . ON ( default definitions are
as follows )

IN1 : ORG

IN2 : SERVO

IN3 : ALM-RESET

WRITE BOOL | [EIN1~14 Input status change| N4 © START -
IN5 : PRGSELO
IN6 : PRGSEL1
IN7 : PRGSEL2
IN8 : PRGSEL3
IN9 : PRGSEL4
IN10 : PRGSEL5
IN11 : PRGSEL6
IN12 : ORGSIG
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READ/WRITE fc?r?:;t TAG Brief introduction Description of contents Scope
1 . Absolute position movement
3 . Origin return
WRITE UINT MovType Movement type 6 . Alarm return o~f
8 . Deceleration and stop
D : Clear the command
Set absolute moving distance (effective
WRITE DINT ABSamount ﬁt())s\,g;teen’c:mount ofl under position control and torque control) | 2~2000
(initial value 0)
gﬂect)’:ilr?g 323:? Maximum speed (based on the set value
. o) i
WRITE UINT MovSpeedSet | position/torque ?f 080@ ;') IS Tet to 100% (initial Vﬁl'“e 0~100%
control, absolute OQ)_._ the value is set at 0%, it will move
position movement at initial speed (0800 H).
WRITE UINT Toyo_CTLO System control Make sure it's set to 1 -
Note)

e 1. The ID knob on TC100/XC100 can only be set to 0.
* 2. The station number of ECAT-TC100 is set by the upper Master.
* 3. EtherCAT IN PORT is CN6

* 4. EtherCAT OUT PORT is CN7
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9. TOYO-Single software operation

9.1 Introduction of TOYO-Single

¢ Introduction

To make our customers use the products manufactured by Toyo Automation Co., Ltd. in a convenient way,
we have independently developed TOYO-Single for TC100 for a better user experience.

* Installation and software requirements

TC100 User's Manual 7878 [

Minimum software requirements

Operating system

Microsoft Windows 2000/XP/Vista/7/8.1/10

CPU The environment recommended by OS
Memory The environment recommended by OS
HDD space More than 20MB free space
Communication port RS-485, USB
Use with the controller TC100
9.2. Installation and removal of TOYO-Single software

¢ Installation

This chapter introduces how to install Toyo-Single. First, open the [Toyo-Single.exe] setup file, as shown in
Figure (1).

It is recommended that you execute the installation program as a system administrator to avoid installation
exceptions caused by insufficient permissions.

7 | New folder - a

Chipboad Drganise Hew Dpen Saloct

Hiod

Toyo-Sincle-Setup Yer 9.0.1

Figure (1) Toyo-Single.exe
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(» Framework detection

After opening the file, you will be asked to install Microsoft NET Framework 4, if it is not installed on your

PC, as shown Figure (2).

If this screen is not displayed, skip to Section 1.2 and continue the installation procedure. Click [ Yes] to
download or click [No] to exit the installation procedure. If you do not want to automatically install it, go to
Microsoft’s official website to download Microsoft .NET Framework 4 to install it.

=7 F

" the MET Framework & and run this sebup again. Do you want to
download the frarmwork now?

[ =W This setug reguires the MET Framework Please download and install

Wimg

Mo

Figure (2) asks you to install Microsoft .NET Framework 4

After opening the setup file, carefully read the license agreement and check “I have read and agree to the

license terms” and click [Install], as shown in Figure (3).

MET Framework 4 Selup
Fease acoept the loense tarms to conbinue,

MICROSOFT SOFTWARE

@II have read and acoept the bcense terms. I

Dowrlosd Sr= =sfimate: 0 ME

Dawerioad bre ectimates: Coal-Up: O minutes
Broachand: O minutes

@ st ] [come ]

Figure (3) Microsoft .NET Framework 4 Installation Screen
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It takes some time to perform the installation procedure. Please be patient, as shown in Figure (4).

Installation Progress
Flease wait whie the NET Framework s being instaled,

File security werification:

Al fil=s wiere verified micc=sshuly.

Irstallation progress:

Instaling MET Framework 4 Client Profile

Figure (4) Installation procedure

=
O
=<
0
L
-
<
@
»
@)
-+
2
Q
=
®
@)
©
@
=
Q
=
@)
=)

Click [Finish] to finish the installation procedure, as shown in Figure (5).

Installation Is Complete

N MET Framemork ¢ has been inctaled,

Microsoft

NET

Check for mare recent versions on Findods Update

Figure (5) Completion of Framework installation
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(2 Toyo-Single installation procedure
After opening the setup file, you will be asked to select the language that will be used during the installation.
It can be switched based on the user preference. Click [OK], as shown in Figure (6).

Select Setup Language X

@ Select the language to use during the installation:

@

|English v|

@ oK | Cancel |

Figure (6) Installation language selection

The information screen is shown. After reading the Toyo Single software copyright notice, click [Next] to
proceed with the installation step, as shown in Figure (7).

E Setup - Toyo-Single — Pt

Information
Please read the following important information before continuing.

When you are ready to continue with Setup, click Next.

License Agreement ToyoSingle tools. ~
END USER LICENCE AGREEMENT FOR ToyoSingle

\About ToyoSingal tools from TOYO Automation Co., LTD.

'ToyoSingle is support tools for SERVO-Cylinder from TOYO Automation Co., LTD.
\With ToyoSingle program, It avail various tools for help user, easy to handle
device, point teaching, data editing, parameter setup, monitors for all 10 status,
action simulation, data backup/restore in deviceffiles.

—
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For all who using ToyoSingle program, it is a must to understand and agree the
following treaties:

1. Purpose of using ToyoSingle tools/
The ToyoSingle tools is professional program only can be applied to the devices ,

madilne ar machinae madn b TOVO

v

| <Back [ next> | cancel

Figure (7) Copyright notice
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You will see the screen where you can select an installation position. If you want to select another installation
position, click [Browse] to select where you want to install files. It is recommended to use the default path.
After selection, click [Next] to proceed with the installation step, as shown in Figure (8).

E’j Setup - Toyo-Single — b

Y igie

Select Destination Location
Where should Toyo-Single be installed?

Setup will install Toyo-Single into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

C:\Program Files\Toyo-Single | Browse

At least 33.7 MB of free disk space is required.

<Back | _Ned> || | cancel

Figure (8) Installation position screen

You will see the screen where you can select an additional task. If no USBDriver is installed, check Install
(recommended), or uncheck it. See Section 1.3 for the installation procedure. Next, check [Create desktop
icon] if you want to create a desktop shortcut. Otherwise, uncheck it. After the setup and confirmation, click
[Next] to proceed with the installation step, as shown in Figure (9).

23 Setup - To yo-Si
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Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Toyo-Single,

then click Next.

~
Additional LC100 USBDriver
[ ] Installation LC100 Win7-Win8 32bit USBDriver
[ ] Installation LC100 Win7-Win8 64bit USBDriver
[ ] Installation LC100 Win10 32bit USBDriver

W

@
< Back ‘ Next > | [ Cancel

Figure (9) Desktop shortcut creation screen
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When you go to the installation confirmation screen, click [Install] after you confirm the installation
information, as shown in Figure (10).

Ready to Install
Setup is now ready to begin installing Toyo-Single on your computer.

Click Install to continue with the installation, or click Back if you want to review or change
any settings.

Destination location:
C:\Program Files\Toyo-Single

Additional tasks:
Additional TC100 USBDriver
Installation TC100 USBDriver
Additional LC100 USBDriver
Installation LC100 Win10 64bit USBDriver
Additional icons:
Create a desklop icon

< Back Install Cancel

Figure (10) Installation confirmation screen

When you enter the installation completion screen, check [Run TC100] if you want to automatically
launch Toyo-Single after installation. Otherwise, uncheck it. Finally, click [Finish] to finish the installation
procedure, as shown in Figure (11).

s

Completing the Toyo-Single
Setup Wizard

Setup has finished installing Toyo-Single on your computer. The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

Figure (11) Installation completion screen
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©) USBDriver-FTDI
This chapter introduces how to install the FTDI driver. After entering the installation screen, click the [Extract]
button, as shown in Figure (12).

‘® FTDI CDM Drivers 4

FTDI CDM Drivers

Click "Extract’ to unpack version 2. 12.00 of FTDI's Windows
driver package and launch the installer.

www ftdichip .com

Figure (12) Enter the program screen

d

The driver installation wizard appears and click [Next], as shown in Figure (13).

Ny Welcome to the Device Driver
|¢~ Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work

To continue, click Next.

Figure (13) Installation wizard
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The license agreement appears and carefully read the agreement. Next, check [I accept this agreement] and
click [Next], as shown in Figure (14).
Device Driver Installation Wizard

License Agreement ST
&

- To continue, accept the following license agreement. To read the entire
% agreement, use the scroll bar or press the Page Down key.

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE A
INSTALLING THE RELEVANT SOFTWARE:

This licence agreement (Licence) is a legal agreement between you
{Licensee or you) and Future Technology Devices Intemational Limited

of 2 Seaward Place, Centurion Business Park, Glasgow G41 THH,
Scotland (UK Company Number SC136640) (Licensor or we) for use of
driver software provided by the Licensor(Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE +

|®) | accept this agreement || Save As Print
(_) | dont accept this agreement

<Back | Net> ]| Cancel

Figure (14) License screen

Finally, after confirming the status of the installation procedure, click the [Finish] button to end the
installation procedure, as shown in Figure (15).

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. if your device
came with instructions, please read them first.

Driver Name Status

' FTDI CDM Driver Packa... Ready to use
~/ FTDI CDM Driver Packa... Ready to use

Bac Cancel

Figure (15) Installation completion screen
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* Removal

This chapter introduces how to remove Toyo-Single software. You can go to [Control Panel]->[Programs]-
>[Uninstall programs] and click [Uninstall or change a program]. Then select [Toyo-Single-Ver.1.0] to carry
out software uninstallation, as shown in Figure (16).

Settings [- B
@ Home Apps & features
| Find o setting | n = -
Apps E -
IE Apps & features J A
iS5 Default apps g
. m w v B i .
Offline maps
EE - Video playback - &

D samup

Figure (16) Uninstall or change programs screen

After the un-installation screen appears, the system will ask you whether to delete software or not. If yes,
select [Yes] or select [No], as shown in Figure (17).

Toyo-Single Uninstall

Are you sure you want to completely remove Toyo-Single and
all of its components?

-]
©)
<
?
&
-]

<
®
»
@)
—~+
3
Q
=
®
o

O
®
=
Q
=
@)
>

Yes MNo

Figure (17) Screen asking whether to remove software

After software is removed, click [OK] to finish un-installation, as shown in Figure (18).

Toyo-Single Uninstall X

o Toyo-Single was successfully removed from your computer.

Figure (18) Screen showing successful un-installation of software
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9.3 Description of TOYO-Single software interface

* Initial screen
This chapter introduces the basic main connection screen as shown in Figure (1) according to different
functions.

V¥ Basic main connection screen

0 : standby

W Open file
Operation mode
Position )
3 Servo / Home operation Simulation display o
e MOI"IitOT SAPYG 1TTUS q Current positiendmm)
[“ Parameter / ; ! —_ [ ‘

Operation mode Manual operation mode

0.00

o
100 I 0,00 l000 300 1300 lo
100 0.00 l0.00 300 1300 o 1
00 | 000 0.0 300 300 o A
100 000 000 300 300 o 1
100 0.00 0.0 300 300 o 1
100 | ! o 1
.'| i

0.00 0.00 00 300
100 o0 L) 0o ana

Figure (1) Initial system screen

e Basic status bar

Displays the current basic system status. From left to right they are: [Software Name], [Controller Name],
[COM], [SW_ID], [Firmware Version], [Software Version], [Connection Status], as shown in Figure (2).

Toyo-Single Toyo-s

Figure (2) Basic status bar

e Toolbar

This area provides basic system functions, as shown in Figure (3). The following describes the individual
functions:

* Add connection: This function allows you to perform system connection. During the connection, the
point position values and parameter values in the current controller are loaded. After the connection,
you can go to the main screen to perform system operations.

* Add data: This function allows you to add data locally. After adding data, you can output file contents
for subsequent writing.

*  Open files: This function allows you to load the previously saved files for editing.

» Save: This function allows you to save the file contents on the current page. The file contents which
this system can save include the point position file (.prg) and parameter file (.par). You can click
[Save] from the [Point Position Page] to use point position files or click [Save] from the [Parameter
Page] to use parameter files.

*  Copy: You can copy the data contents of the currently selected column or multiple columns in the
point location data columns, or use shortcut keys (Ctrl + C).

» Paste: Paste: you can paste the data content of the copied column into the data column of the point
position, or use the shortcut key (Ctrl + V).

8-
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*  Point read: this function can be performed to read the point position in the current controller into the
point position data columns.

* Parameter reading: this function can be performed to read the parameter values in the current
controller to the parameter page.

*  Point write-back: the modified point position or all point position values on the current point position
data columns can be written to the controller.

*  Parameter write-back: You can write the modified parameter values or all parameter values on the
current page to the controller.

*  Write back all: the modified parameter value and all point position data can be written to the
controller.

»  Unit conversion: it can be displayed in mm, Pulse and MIL by this function.

*  Connection abort: This function allows you to abort the current system connection.

JCopy [ Paste || '§iPos read 4iParm read | 9 Pes

Figure (3) Toolbar

* Other status bars

This area shows other statuses of the current system. The current operating mode is shown at the top right
corner and the current model specification is shown at the bottom left. From left to right are [Actuator
Model], [Lead], [Stroke], [Motor Direction], [Controller], and [Customization Code], as shown in Figure (4).

st Nl O - standby I

Figure (4) Other status bars

* Function page
This area provides three system functions which can be switched, as shown in Figure (5). The following
describes individual functions:

» Point location: this feature page can be controlled by software. Point location content can be edited
by software. This feature will be described in detail in the following sections.

*  Monitor: This function page allows you to read controller values and monitor each value of the
current actuator. The subsequent chapters will detail this function.

»  Parameter: This function page allows you to browse the current controller parameters and edit
parameter contents. The subsequent chapters will detail this function.

Switch to Home Page

i Monitor

TH Parameter
Figure (5) Function page
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e Output monitoring
This area provides the feedback data of the controller, as shown in Figure (6).

Alarm status

QOutput monitoring
© Normal @ Close

ORG-S
INPOSITION
READY
SERVO-S
PRGSELO-S
PRGSEL1-S
PRGSEL2-S
PRGSEL3-S
PRGSEL4-5S
PRGSELS-S

Figure (6) Output monitoring

* Main operation area
Users can perform real-time operation, edit point position and parameter value, monitor controller feedback
information and other functions., as shown in Figure (7).
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Operation mode
Servo / Home operation Simulation display =
Serva $tatUE Current position(rmm)
Operation mode Manual operation mode
Cur, poent AUTOMANC OPErATON Quantitative destance mm
00 2
sl pant = Manal operation Fioed Speed  (Ctact speed 0%) *
R P | B : B

CuremBRPM

0.00 0.00

o -1

| 0 [

IICO I\CK}O IU.DO -U.DO il} I-1

.I.DG 1000 0.00 0.00 0 .-‘.I.

l100 0.00 0.00 300 300 o |1

l100 | lo00 000 300 300 o la
IIN\ 15 'nm .ﬂﬂﬂ I 00 I 00 .r\ | 1 V.

Figure (7) Main operation area

» Official website hyperlink
It provides users with a link to TOYO’s official website for the latest product news.

Figure (8) Hyperlink button
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* Description of the point position page

The point position page is mainly used to teach points of the actuator, as shown in Figure (9).

For your convenience, this system has different operating methods for the user to finish operations quickly.
They are [Servo/origin operation], [operation mode], [manual operation mode]. You can edit point positions
and switch to the oscilloscope in the bottom. In Local Mode, this page only shows the point position form for
the user to edit.

V The point teaching screen for the actuator

Operation mode

Servo / Home operation

Current position{mm)

000 ®

ﬂ Monitor

|

TH‘ Parameter

Manual operation mode

Quantitstivedistence mm

0.00 0.00

| 100 | ) |00

100 000 000
100 0.00 0.00 300 300

100 000 009 300 300
100, [00 A00 300

bioo|lo|o|o ol

Figure (9) Point position page

* Auto operation
This function allows auto operation based on the operating mode of the currently selected point in the point
position form, as shown in Figure (10).

Automatic operation

r Bl
LS 4

Figure (10) Auto operation

*  Manual operation

This area can carry out the [TEACH] function and [point START] function according to the current selected
point position, while the point START function only operates in a single point operation mode according to
the moving coordinate and moving speed, as shown in Figure (11).

Manual operation

Figure (11) Manual operation
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e Perform points
This function allows you to display and select currently performed points, as shown in Figure (12).

Operation mode
Cur. point

Sel. point

EN -

Figure (12) Perform points

* Manual operation
This function allows the user to manually perform general operations, as shown in Figure (13).

Manual operation mode
Quantitative distance

o Qoo

Fixed Speed  (Start speed 09%)
1 mw

Figure (13) Manual operation

o] ® [«]v] 3

IR

e Simulated display
This function enables simulated display of the current position of the physical actuator, and you can manually
move the actuator to perform operations, as shown in Figure (14).

kﬂl

Figure (14) Simulated display
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e Current operation
This function allows you to display the information about the position of the actuator feedback by the
controller, as shown in Figure (15).

Current position(mm)
0.00

Figure (15) Current operation
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* Servo/ Home operation
This function allows you to perform Servo ON/OFF, deceleration to stop, home return, and alarm reset, as
shown in Figure (16).

Operation mode

Servo status

Figure (16) Servo / Home operation

* Point position form

Display the data about 127 point positions in TOYO-Single, as shown in Figure (17).

The operating modes include INC, ABS, ORG, +TSL, -TSL, INC-R, and ABS-R, The operation mode

of claw system is divided into INC-T, ABS-T, CLOSE, CLOSE-R, OPEN and OPEN-R. The operating
conditions of ORG, +TSL, -TSL, CLOSE, CLOSE-R, OPEN and POEN-R do not refer to the items marked
in gray. While INC, ABS, INC-R, ABS-R, INC-T and ABS-T refer to all conditions. Attention should be paid
to this during settings.
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|0.00 0.

e o o o ok
e |

100 1000 0.00 0.00
100 1000 0.00 0.00
100 10.00 0.00 300 300

Figure (17) Point position form

e Oscilloscope
This function is used for START and STOP under I/O control, as shown in Figure (18).
Under PULSE control, it shows the Start recording and Stop recording buttons, as shown in Figure (19).

Automatic operation

r M
|
L& J

Figure (18) Auto operation

Point List eSS et =Nl Oscilloscope-RPM I Osdilloscope-Current&RPM RIS RN E e

Figure (19) Start recording / stop recording
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This function has three display methods:

The first displays the values of the current recorded during the operation of the motor for 1 minute, as shown
in Figure (19).

The second displays the RPM recorded during the operation of the motor for 1 minute, as shown in Figure (20).
The third displays the values of current and RPM recorded during the operation of the motor for 1 minute, as
shown in Figure (21).

If you have to magnify the chart interval, horizontally drag the desired interval range on the chart. If you
want to restore it to the original chart size, click the button at the bottom left corner, as shown in Figure (22).

[7] Foldded cantents intable | Setillosars-Coemit ~|

:i_ _'a_.—-l \—l_l[ 4 _Ln‘_‘ ; - ] ..... _l

| = =

Fosper] 015 |
=

M| y L_ri —

30 2290 4280 6280 8280 10280 12280 14250 16290 13280 20280
Ti0.00a)

Figure (20) Oscilloscope-Current

[7] Foldded contents in table | Oillosops- REH |

AP
=

e - [ I e [

230 2290 4290 6250 8250 10280 12280 14280 16290 13290 20250
Ti00018)

Figure (21) Oscilloscope-RPM

[] Foldded contants ineable | Silowors Commudi EM. = |

- Current - RPM

1000 F e | Jy

T = il ) — I ] -

o e el . —
r— r— g o

. r F r

o

Fowear 0 1% IRFA

—_—— ]
|
I_ll-

| 229 4291 621 3 10251 12281 1420 16291 1325 2029
T{C00s)

Figure (22) Oscilloscope-Current&RPM

1500
1000

Pieser] 0.1 %[ P

Figure (23) Restore chart button
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* Description of the Monitoring page
The Monitoring page is mainly used to monitor the current information about the actuator feedback the

controller, and conduct point operations as well as read error messages using the input monitoring, as shown
in Figure (24).

V Monitoring page

Monitoring and error message
Monllurim O
Input monitoring Putput monitoring [Fiontoning motor status <
01 ] ORG ® oG5 servo status 1: servo ON
T @ INPOSITION
::g m,m EWE, ® reany jAtgem status |02 No alarm O
LT xR T Motor revolution(RPM) a ,
05[] PrGsELO @ PRGSELD-S m
06 ] PRGSELL @ PRGSELL-S peed{mm/sec ID-U e
07[] L] @) :
o8] L ] 5 jcurrent value of motor(%) o7 =
09 ] PRGSELS ® PROSELS-S (Q
10[] PRGSELS @ PRGSELS-S jrssigned current position(mm) |4 a0 —
::g :fu Canent preftineemn) [0.00 CD
:g sk Jeottware fimit determination () : Current position is within software m
fcurrent accumulated number of motor rotations | 1684 o
Detail operating o=
PositimaPuaming
{Foaition) Control Speed of movement(%]  (Stant speed 0%) : * E
oo Jove <o q R~ ] (V)
Torque adjustment -
= direction torque value (X0.1%) — o direction torque value (X01%) - m
000 : QTN oo - KRR o
Figure (24) Monitoring page L o)
. . -
* Input monitoring (V)
This area allows you to monitor the controller input signals. The signal indicator shows when different —*
communication methods are used. In addition, you can check corresponding functions, as shown in Figure (24). (o)

Input monitoring
01[7] oRG
02["] SERVIO ON/OFF
03] ALM_RESET
04[] START
05[] PRGSELD
06[] PRGsELL
07 ] PRGSEL2
08[] PRGSEL3
09[] PRGSELY
10[] PRGSELS
11[] PRGSELS
12[] Lock
13[] 13

14[ ] ORG_SIG

Figure (25) Input monitoring

e Output monitoring
This area allows you to monitor the controller output signals. The signal indicator shows when different
communication methods are used, as shown in Figure (26).

Output monitoring
® ORG-S

© INPOSITION
© READY

© SERVO-S
@ PRGSELO-S
@ PRGSEL1-S
@ PRGSEL2-S
@ PRGSEL3-S
® PRGSEL4-S
@ PRGSELS-S

Figure (26) Output monitoring
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¢ Detailed operation/torque value adjustment
This area can perform position/push (position) control, torque value adjustment and other functions, as shown
in Figure (27).

Detail operating
Position/Pushing
(Position) Control Speed of movement[%] (Start speed 0%)

Torque adjustment
+ direction torque value (X0.1%) - direction torque value (X0.1%)

Figure(27) Detailed operation/torque value adjustment

* Motor status monitoring
This area allows you to display of the information about the actuator feedback by the controller, as shown in

Figure (28).
Monitoring motor status
Servo status '1:servo ON
Motor revolutionRPM) i
Speedimm/sec) 0.0

Current value of mator{%) 05

Assigned current posiicnne). [0/65)

Current position{mm) 10.00

Current accumulated number of motor rotations flﬁﬂ

Figure (28) Motor status monitoring
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e Error message list
This area allows you to check the error messages when there is any error with the controller operations, as
shown in Figure (29).

Message list

i
Figure (29) Error message list
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» Description of the Parameters page

The Parameters page is mainly used to display and set the relevant controller parameter, as shown in Figure
(30).

This page has 8 parameter items. These are [Otor Parameters], [ Thrust Parameters], [Common Parameters],
[Input Setting], [Output Setting], [Speed Parameters], [ Home Return Parameters], [Communication Setting
Parameters] which are available for the user to set.

V Parameter page

'Fulitcunl\l’glue _Caunm_pwﬂlow aI:a_rll\_u_-aIue(PulseJ

|InPosiionZone |Setting the range of INPOSTION signal Puisel ______
| PosDie |External pulse command, which specify the rotating direction
|SelComPuise  |External pulse command mode

|MearZone Setting the signal Interval range of NEAR (Pulse)

Figure (30) Parameter page
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9.4 Uniaxial software operation instructions

e Controller connection
This section introduces how to connect software to the controller.
First, launch TOY O-Single software, as shown in Figure (31).

‘ .
: g 15.!_.1. l

Toyo-Single.

Figure (31) TOYO-Single software

After entering the welcome page, you can set the system, as shown in Figure (32). Some functions are
described as follows. After confirming the setting, please select the corresponding system.

Welcome to use X
I Please select language : sggchr B Q)
| Please select the controller : - @
| Please select the operated method : & New connection €)
| Please select the firmware : - @
Please select the system :
Single axis _ 5 Gripper | .~
system =27 system o
T&E 1010 AUTOMATION €O, LT,
®and

Figure (32) Welcome page
(D Select a language
Users can switch languages.

(2) Select a controller
Users can select the corresponding controller.

(3 Select the mode of use
Users can select "Add Connection" or "Add Data" to enter the main system.

(4 Select the version
Users can select the firmware version of the corresponding controller.

(5 Select the system
Users can select the corresponding system.

(6) Company information
Provides links to information about the company.

Please select the use mode [Add Connection] button, as shown in Figure (33), and then select the system of
the corresponding using organization to enter the main screen. .

= New connection

Figure (33) Add connection button
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Set the relevant station number, Com port, connection rate and other information, as shown in Figure (34).
In addition, the [SEARCH] button below can be used to automatically judge whether there are available
connections. After confirming the connection, please press the [Execute Connection] button.
e [ -
e -

7 Atorarest; sad e part wd parameter 2281

Bt Tamreh foe B Rute

Figure (34) Add connection settings

Confirm the controller connection message, as shown in Figure (35). Click the [OK] button to read the point
position values and parameter values.

Connect controller

com20

[a]
(o]

D

I

Controller model :
TC100

Version
TC100_02.29

Motor Model :

STM2528x100AvZ1

Confirm

-]
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&
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=
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>

Figure (35) Controller connection message

After reading the point position values and parameter values, the initial system screen appears, as shown in
Figure (36).

0 ion mode

m Servo / Home operation Simulation display -

Current position(mm)

& Monitor -\ﬁ\tl_ﬂ.l _ | - q .0.00 _|

'IH' Parameter
g statun
Operation mode Asyrchransit Manual operation mode
Cut, point Adtomatic cpenisn Quantitative distaoce f
[ | ] 0.01
Sel. point Wanual speration © FiaedSpesd (Statapeed O%) =
I | (7] S 100 | R [ .

{0.00 000

B PROSELIS 001 300 ]
i 1 | | I | j
ooz [ 100 {000 000 300 300 0 3
oo [ 100 | 000 000 ¢ 300 o 1
o 8 100 I 10,00 000 300 300 0 B
s 100 | l000 000 300 1300 o |
o [ 100 | 000 000 100 300 0 1
o 100 | 000 000 300 1300 o a
o 100 1 an looa ann lson a 1 .

Figure (36) Initial system screen
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* Home return
Before operation, if the actuator does not return to home, the ORG-S indicator goes off. In this case, you have
to perform home return, which will be described in the following.

If the ORG-S indicator to the left is not lit up, you have to perform home return, please press the origin return
button to operate, as shown in Figure (37).

® oncs

(2)ORG-S indicator (b) Home return button

Figure (37) Home return operations

After home return, a message is shown, as shown in Figure (38).

X

Homing complete,

oK

Figure (38) A message showing home return is completed.

After completion, the system screen appears, as shown in Figure (39).
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Servo / Home operati lation display =
Serve Tty Current positionimm)
= 1 [oso |
Opseration mode Manual operation mode
Cur point Autoeatic coaration [ ——— {5
3 . ] B B Lo |
Serve ON s |
Sel paint sl opersti tined Speed  [Slart spees L
B ors-t
© weosTon
© READY
0 uErRvo-s
@ PROIEDS
® PRGSELLS
@ PRGEILIS
8 PACSE V-5
@ PRGIELA-L
@ PRoIL-S

Figure (39) The screen of a completed system
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* Point movement

Point position movement can be divided into automatic operation and manual operation. Automatic operation
can carry out multi-point movement according to the selected point position. Manual operation allows you to
move one point based on the selected point. The following describes these operations.

There are two ways to select points:

The first is to drag the scroll bar and select one, as shown in Figure (40).

The second is to directly clock the point position form, as shown in Figure (41).

Operation mode
Cur. point

1

Sel. point

ES -

(a) Before selection (b) After selection

Figure (40) Drag the scroll bar to select

Oscilloscope-Current I Oscilloscope-RPM I Osdlloscope-Current&RPM -
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00:INC
00:INC
00:INC
e

00:INC
00:INC
00:INC

Figure (41) Select on the form
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For [Auto Operation], click the [START] button, as shown in Figure (42), to start auto operation of points.

Figure (42) START button

If you want to end the operation, click the [STOP] button, as shown in Figure (43).

Figure (43) STOP button

For [Manual Operation], after you select a point, click the [Point START] button, as shown in Figure (44), to
start manual operation of points.

Figure (44) Point START button

* Manual operation
Manual operation includes Inch, Jog, and Manual Movement, which will be described in the following.

(@ Inch
Before performing Inch, you can set the movement distance, as shown in Figure (45).

Quantitative distance mm
0.01 =
< &

Figure (45) Constant distance
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Next, perform Inch, as shown in Figure (46). Click the button to move as specified by [Constant Distance].

INCHING +

Figure (46) Inch button
@ Jog

Before performing Jog, you can set the movement speed, as shown in Figure (47).

#

Fixed Speed (Start speed 09%)
8 W [ 3

Figure (47) Constant speed
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Next, perform Jog, as shown in Figure (48). Click the button to move as specified by [Constant Speed].

Figure (48) Jog button

(3 Manual
Before performing Manual Movement, you can set the movement speed, as shown in Figure (49).

<« | »p

1O - 100G +
Figure (49) Constant speed

Next, perform Manual Movement, as shown in Figure (50). Move the actuator manually and it will move as

specified by [Constant Speed].

Figure (50) Manual movement

* Point teaching
After you finish the manual operation described in 1.3, you can perform point teaching using the TEACH
button, which will be described in the following.

Select a point to be taught, as shown in Figure (51).
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> oot (12inc-R [ 000

Figure (51) Select a point

Click the [TEACH] button to perform point teaching, as shown in Figure (52).

TEACH

Figure (52) TEACH button

The system fill out the movement coordinate of the selected point based on the position value shown in
Figure (53) and the operating mode changes to [ABS], as shown in Figure (54).

Current position(mm)

0.01

Figure (53) Current operation

[ 001 |01:ABS

Figure (54) Completion of point teaching
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* Add data

Initial parameter values of the newly added data can be automatically set according to the product series,
moving table model, motor direction and other values selected by the user to reduce the user’s inconvenience
when setting parameters. The following describes these operations.

First, select the [Add Data] button on the [Toolbar], as shown in Figure (55).

|4 New data

L

Figure (55) Add Data button

After selection, the [Add Data Settings] window appears, as shown in Figure (56).
The user has to set the relevant initial data in this window to general initialized parameter values. Click the
[OK] button after setting.

New data X
Name of data file : :I

Electric slider actuator

Basic data Position control
spec of controller : TC100 Stroke :  800.00 _3 - = High rigidity body
= Utility Patent of grease nipple
Series X . = Close-loop stepper motor
el :
Control mode : =
Motor direction : _ - Current setting
(® 1/O control (O) PULSE control
EtherCAT : O Yes ® No :
S oller
Model of actuator
Motor direction M
Load of actuator o
Control mode 1/0 control
Home Stroke 800
" : Lead 2
Homing methed : @ torque (O sensor Search Z face for returning ORG : -
Homing mode torque
Directionof cW : (O = Direction @ - Direction O No @ Yes Direction of CW - Direction
Search Z face for returning s
Customization no. ORG

. . . . Customization no.
- - v - . - -

Figure (56) Add Data Settings window
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If the user needs PULSE control, please check the corresponding option, as shown in Figure (57).

Name of data file : |

Basic data
Specof controller - TC100
o -
e -
otordireon - [ -
EthercAT O Yer @ No
Home

Customization no.

Haming methed : @ terque (O senser

Direction of CW - ) = Direction () = Direction

New data x

Position control

soke: BOGOO 3
wwoo: N -
Control mode

External pulte command mede
@ OWrCow (O PULSE/DIR

Search T face for returning ORG :
® No O Yes

* Highrigidity body
= Utility Patent of grease nipple
= Close-loop stepper motor ‘ k

Current setting

Model of actuator cTHS

Mater difection ™

Load of actutor lo

Control mode [PULSE control - cw/cow
i g
Lead |2

Hom;num w-w

Directicn of CW
Search I face for returning
ORG

Customization no.

Figure (57) PULSE control options

Users need to set relevant initial data in this window to facilitate the automatic generation of initialized
parameter values. After the setting is complete, please Press the [OK] button.

If users choose CGTH series products, the software supports intelligent load adjustment function. Users can
add new data according to different load conditions to use the products of the company more stably.

New data X

Name of data file : l:l

Basic data

Spec of controller :

Model : C 5
EtherCAT O Yes @ No
Home

Homing method : @ torque O sensor

Position control

Stroke - |800.00 =

Contrel mode :
@ 1/0 control (O PULSE control

mm

Search Z face for returning ORG :

Direction of cW : () +Direction @ - Direction O No @ Yes
Customization no.
Load adjustment
Adjustment switch : @ Open (O Close
How to use : v Payload : 30 g-j kg

Embedded guideway
type electric actuator

= Smaller volume
= Higher payload &
= Strengthening of rigidity - b

Current setting

Model of actuator

Motor direction BC

Load of actuator 30

Control mode 1/0 control
Stroke 800.00
Lead 2

Homing mode torque
Direction of CW - Direction
Search Z face for retumning g

ORG

Customization no.

Figure (58) Intelligent load adjustment function
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Intelligent load adjustment function will automatically generate the ininitialized point position table and
ininitialized parameter values according to the data set in the previous step, as shown in Figure (58).

| 300
0.00 100 15 0.00 10,00 300
000 100 Ln 0.00 10,00 300

g8i8

300
000 100 1600 0.00 l000 300
000 100 = 000 lo00 300
0.00 100 “[zno {000 l000 300
0.00 100 Teoh 0.00 l000 300

300

300

BEEBEEEEEEEEEEEEEE

0.00 100 oo 0.00 |0.00
000 100 008 0.00 000
000 100 == 000 lo0o
000 100 1m 0.00 ‘000 1300
0.00 100 o 0.00 {000 300
000 100 ey 000 o000 300
;).m 100 1. 0.00 ' 000 300
0.00 100 I 000 l0.00 200
0.00 100 ) 0.00 lo00 300
000 100 T 000 looo 300
000 |:.ou 1000 0.00 ) 300

olalo/e/c|jo/e|ojo e/o|o/c|ja|o oiolc e
A T T R A R A R R -

(a) Initialized point position table

|InPositionZone | Setting the range of INPOSTION signal (Puise)

| ElectroGearium | Numerator of electronic gear ratio

|ElectroGearDen | Denominator of electronic gear ratio

;PosDIr 'Enemal pulse command, which specify the r_otaﬂng dir_ectinn
_|SeiComPulse __'§xtelnal__pulg command mode

|NearZone 'Sening the signal interval range of NEAR (Pulse)
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(b) Initialized parameter values

Figure (59) Initialized parameter values
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After the parameters are set, the message indicating the motor model is different may appear, as shown in
Figure (60), if you want to write parameters.

This is because the system has detected that the motor model of the newly added sliding table is not the same
as the motor model in the current controller. If the parameter is written back, it may cause incorrect operation.
Therefore, if you want to confirm, you need to modify the sliding table model. Please press the “Confirm”
button to write motor data. Otherwise, select the Cancel button.

Current firmware version of controller is Single axis system_CGTH4
The version of TOYOSingle Single axis system_CGTH3 does not match
Do you want to rewrite the controller model information?

Yes: rewrite the controller model information

Mo: clear the existing data and automatically read the point and
parameter data

Cancel: disconnect the connection

I Yes I | No | Cancel

Figure (60) A message indicating unmatched motor model

After you click the [OK] button, disconnect the power and reboot according to the on-screen messages, as
shown in Figure (61). After completion, the system continuously performs writing.

Loading controller data...

e R,

[ Motor overwriting]
current progress ... (2/91) complete.
Please power OFF and reboot.

Lol}

Figure (61) A message indicating disconnection of the power and reboot
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Then disconnect the power and reboot according to the on-screen messages, as shown in Figure (62). After
completion, the system continuously performs writing.

Loading controller data...

T ot e —

[ Motor overwriting]
current progress ... (88/91) complete.
Please power OFF and reboot.

b INGl[

Figure (62) A message indicating disconnection of the power and reboot
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The system asks you whether to write back parameters, as shown in Figure (63). If you select [ Yes], the
system will write all parameters, and write the [model specifications] (which is show in connection mode). If
you do not need this, select [No].

Overwriting all parameters, please confirm if you want to
L5 continue,

[T e

Figure (63) Confirmation of parameter write-back
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9.5 Claw software operation instructions

This chapter will introduce six motion function modes of claw point position, as shown in Figure (1).
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i a pen fe D Save [

ﬂ Monitor Senvo sttux

"»1 Parameter

Alaemm vistus

Current position{mm)

oo |

Manual operatlon mode

Quantitate dgtergee mm

® PRGULS-S 0% OLINC-T
003 OLINC-T
Ml 03 CLOSE
005 |05CPEN
006 (0L INC-T
007 | OLINC-T
008

OLNC-T
008 |GLNC-T
00 OLINC-T

* Introduction to INC-T mode
The function of relative position and movement controlled by torque refers to moving from the current
position to the required relative position. The moving coordinates and torque limit can be set freely, as shown

in Figure (2).

Position setting

Number of
position

Operation mode

M oving pD‘EI‘,’iCH

Moving speed

Upper limit - 0,00 fal

.'JM
000
000
.00
Q.00
000
000
0.00
0.00

1000 o0 000 1

1000 000 ¢.00

1000 I i
1000

.1000 (5} .EDU 1
1000 o0 000 -1
1000 o 000 I 1
1000 Q00 000 1
1000 o 0.00

1000 ox 0.00 -1
'1wo o 0.00

1000 000 0.00

1000 aso 0.00

Figure (1) The page of claw point position

(40.195) [10-1000]

Limit of torque - (1000 j_:_
1":r‘7‘|.

Bottom limit - |0.00 2
mm

Speed 1
Speed data

1 ] —-

; | w3
Movement distance Time

Can move gripper to assign position where relative to it now.
While it encountering obstruction during moving, system will
output electric current based on the torque limit setting and
output TRQ LMT signal,

Figure (2) INC-T mode
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* Introduction to ABS-T mode

The function of absolute position and movement controlled by torque refers to moving from the original
point to the required position. The moving coordinates and torque limit can be set freely, as shown in
Figure (3).

Position setting X
o Number of _
< position
O Operation mode : [EES:isay
1 z
m Meving pesition : (.00 -3-:
m—" (%) [1-100]
: Moving speed : 100 21 1 —
m (40.1%) [10-1 Movement distance Time
— Limit of torque : 1000
‘D Can move gripper to assigned position as requirement
m Bottom limit : |0.00 (start from the original point.)
o i While it encountering obstruction during moving, system
: Upper limit . (0.00 ::T: will output electric current based on the torque limit setting
E Rhpodl " and output TRQ_LMT signal.
Q
1
®
@) Figure (3) ABS-T mode
o
D .
- * Introduction to CLOSE mode
?_’b The claw can be closed at the specified speed and torque. In the process of moving, if the object is clamped
6' and TRQ _LMT signal is ON because the set torque condition is reached, it means that the claw has clamped
= the object, as shown in Figure (4).

Position setting X

ponkion
position  °

Moving position : [o.00 =

. Speed data -
Moving speed : |
Limit of torgue : (1000 & [l Time
= rﬂ;ﬂ' Stroke end in the closing direction
Bottom limit - 0100 1 :' Gripper will turn to CLOSE mode and hold workpiece by
assigned speed and torque setting.

Upper limit : a When electric current up to the set value, system will output

0.00

INPOSTION signal and stop gripper moving.

Figure (4) CLOSE mode
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* Introduction to CLOSE-R mode

The claw can be closed in the set range at the specified speed and torque. In the process of moving, TRQ
LMT signal is on when INRANGE signal is on and the set torque condition is reached, indicating that the
gripper has clamped the object and it is within the set position range, as shown in Figure (5).

Position setting

Figure (5) CLOSE-R mode

* Introduction to OPEN mode
The claw can be opened at the specified speed and torque. If the claw pushes the object apart and TRQ LMT
signal is ON when the torque condition is reached, it means that the claw has pushed the object apart, as

shown in Figure (6).

Position setting X

Number of
Operation mode : |
i osoren [ Specd |

position  °
_ Speed | =<
Operation mode : m O
N ——— |
Moving position - [0.00 % Speed data - m
% {20 —
Moving speed : (100 ;-E« - :
e Time
) . ﬁ;;v 1%) [16-1000] ZON boundaryl ZON boundary2 (Q_
it of to: : = 2 2 .
i Lkt = ) . Stroke end in the closing direction m
- mm Gripper will turn to CLOSE meode and hold workpiece by assigned
Bottom limit - |0.00 = speed and torque setting. (V)]
— S When electric current up to the set value, system will output INPOSTION O
Upper limit : 0.00 =3 . " . o 2]
. ! = signal and stop gripper moving. —
Next point : At the same time system will judge whether gripper was within range E
of ZON1 & ZON2 as setting, if yes it will output INRANGE signal. Q
®
o)
=
L1}

i
Maving position - |0.00 =
0%) [1-100] Speed data -
I Moving speed : |100 =
i (%0.1%) [10-1000] oo
Limit of torque : {1000 = . t _ Time
e Stroke end in the opening direction
Bottom finit - 10000 | Gripper will turn to OPEN mode and distract the workpiece
- by assigned speed and torque setting.
Upper limit - 1000 e When electric current up to the set value, system will output

INPOSTION signal and stop gripper moving,
Next point :

Figure (6) OPEN mode
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* Introduction to OPEN-R mode

The claw can be opened in the set range at the specified speed and torque. In the process of moving, TRQ
LMT signal is on when INRANGE signal is on and the set torque condition is reached, indicating that the
claw has pushed the object apart, as shown in Figure (7).

Position setting X

o Number of
: posion 1|
TN Speed

o crin o R -

! ________mm
m Maoving position : {0.00 = ' Speed data -
= (91100
: Moving speed : (100 »::«I| —

LQ  01%) f10-moo]. Time
— o i e ZON boundaryl ZON boundary2
m paiade i ) . Stroke end in the opening direction
_ mm Gripper will turn to OPEN mode and distract the workpiece by assigned
v Bottom limit : [0.00 &= speed and torque setting.
o . e When electric current up to the set value, system will output INPOSTION
h Upper limit : |0.00 =l - ) i
=k I =2 signal and stop gripper moving.
E Next point : _ o At the same time system will judge whether gripper was within range
2 of ZON1 & ZON2 as setting, if yes it will output INRANGE signal.
_8 Figure (7) OPEN-R mode
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10. Appendix
10.1 Overview of error messages
mm Overview of controller LED indicators
LED name Function description LED colors
When the main power and control power are supplied properly, it is lit
PWR up. When some parameters are written, it flashes if the power has to Green
be reset.
SON When the servo is ON normally, it is lit up. Green
When there is a problem with TC100, it is lit up.
ERR You can determine the failure cause based on the number of flashes. Red
The failure indicator flashes once per second in a 2-second interval.

10.2 Alarm exclusion

Flashing lights,

: Alarm state Causes Check / Process
number of flickers
Excessive load. Please reduce the load.
Motor speed does not follow the Please set the maximum cycle number of
2 Loop error the command pulse below the maximum
frequency of the command pulse. .
rated turning speed of the motor.
Motor wire break. Please confirm motor wiring.
. Please increase the acceleration and
Excessive load. S
deceleration time.
Please set the maximum cycle number of
3 Full Count Motor speed does not follow the .
the command pulse below the maximum
frequency of the command pulse. )
rated turning speed of the motor.
Motor wire break. Please confirm motor wiring.
Please set the maximum cycle number of
4 Overspeed The motor is running too fast. the command pulse below the maximum

rated turning speed of the motor.

The gain value

Abnormal motor vibration due to poor
adjustment.

Reset the gain value.

5 Is not adjusted Input command pulse without
properly P . P . Reset acceleration and deceleration.
acceleration or deceleration.
Please extend the acceleration and
N . |deceleration time.
6 o It Due to abnormal rise in internal main
vervo age Circuit Vo|tage_ Reduce |Oad inertia.
Add the regenerating resistance.
7 Initialization Error Power on when the load exceeds the Please reduce the load.
rated load.
8 EEPROM Error EEPROM DATA Error Please contact the manufacturer or

distributor

Main loop power

Below main loop power supply

Check whether the capacity of the power

9 supply voltage is supply is insufficient. It is recommended to
. - voltage. : .
insufficient increase the capacity.
Motor coil short circuit. Change the motor.
10 Overcurrent
The controller loop is damaged. Change the controller.
Recurrent The absorption loop inside the . .
1 abnormality substrate has reached its limit. Add a new regenerating resistance.
12 Emergency stop  |Emergency stop input signal is OFF. Check the emergency stop circuit or

replace the switch.

-107-
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Azl Ilghts, Alarm state Causes Check / Process
number of flickers
13 Motor wire break P_hase A or phase B of the motor is Please confirm motor wiring.
disconnected.
Encoder wire Phase A or phase B of the encoder is ) -
14 . Please confirm encoder wiring.
break disconnected.
15 Protection current |The set time when the motor current |Overloading or touching other hardware
value exceeds the set value. on the device.
> L The action cannot finish within the set|Check the organization or set a value that
18 Action timeout . ) .
go) time. fits and does not time out.
o
® :
= 10.3 Troubleshooting
Q.
;' Failure state Major cause Solution

- Execute movement commands or program
operation during operation

Receive action commands |- Set parameters for overwrite prohibition during|Please execute after the motor stops

in action operation running and the program stops running.
- Program data set during program operation

Upper and lower limitation

error Set an out-of-range value in the parameter Please set the value within the range

The word limit is exceeded while reading

. Please communicate within the word limit.
parameters continuously.

Position error

The word limit is exceeded while writing

parameters Please communicate within the word limit.

Format error

Confirm the setting value of parameter
Control mode error Perform actions of different control modes. 0503 H and input the set status of CONT _
MODE before executing.

Power on again and rewrite the necessary

parameters Please turn on the control power again.

Power off and restart

Action commands are executed while
Initialization is not complete [initialization actions are not finished(IO and
communication)

Execute the action command after the
initialization action is complete.

- Please execute the action command in Servo
- Execute action commands in Servo OFF state |ON state

- Perform alarm reset in Servo ON state - Reset (201 E H-6) by command alarm in the
Servo OFF (201 1 H-1) state

Servo ON/OFF error

- Fore LOCK signal, please execute the action
LOCK command in the state of ON
- LOCK signal is ON during the action

Please adjust the LOCK signal to OFF
before executing the action command.

Stop after the current position reaches software |Perform the action within the software

Software limit - e
limit. limits.

Parameter write permission e . . . .
P Parameter writing is restricted by permission. |Please increase the parameter write level.

is insufficient
- . Perform the origin return action, or set 0
Return-to-origin not To execute an action command or run a . h
- - o in OrgRetRestrict (051 B H) to remove the
completed program while origin return is incomplete.

action restriction.

Execute servo ON/OFF when the brake release

S Invalidate the brake release command.
command is in effect.

Brake released
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TC100 Relay Wire
Part No Product name Specification | Hine Unit
ength(L)
16105-001002-* | TC100 relay line-Standard version-* | ~ Signal+power+(W)-1m 1 M
16105-003002-* | TC100 relay line-Standard version-* |  Signal+power+(W)-3m 3 M
16105-005002-* | TC100 relay line-Standard version-* | ~ Signal+power+(W)-5m 5 M
16105-010002-* | TC100 relay line-Standard version-* | Signal+power+(W)-10m 10 M
16105-001003-* | TC100 relay line-Standard version-* | Signal+power+180° -1Tm 1 M
16105-003003-* | TC100 relay line-Standard version-* | Signal+power+180° -3m 3 M
16105-005003-* | TC100 relay line-Standard version-* | Signal+power+180° -5m 5 M
16105-010003-* | TC100 relay line-Standard version-* | Signal+power+180° -10m 10 M
16105-001005-* [TC100 relay wire-Bending Resistant-*|  Signal+power+(W)-1m 1 M
16105-003005-* [TC100 relay wire-Bending Resistant-*|  Signal+power+(W)-3m 3 M
16105-005005-* [TC100 relay wire-Bending Resistant-*|  Signal+power+(W)-5m 5 M
16105-010005-* [TC100 relay wire-Bending Resistant-*| Signal+power+(W)-10m 10 M
16105-001006-* |TC100 relay wire-Bending Resistant-*| Signal+power+180° -1Tm 1 M
16105-003006-* [TC100 relay wire-Bending Resistant-*| Signal+power+180° -3m M
16105-005006-* [TC100 relay wire-Bending Resistant-*| Signal+power+180° -5m M
16105-010006-* |TC100 relay wire-Bending Resistant-*| Signal+power+180° -10m 10 M

* CGTH/CGTY/CGCH/CGCY/CSG/CHS2B/CHS2C series
* Due to the update and changes in the part number, pease contact the business person before placing an

official order
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Pudp-10v-S Pin Stangglrgucrable Bencé?l%ucrable iligrr:]zl Function Metal CP(i):nector
1 Green Orange and white| +5V Power output +5V 7
2 Green and white Orange ov Power output 0 V 8
3 Brown Grey and white a+ ENCODER Phase A 9
4 Brown and white Grey a- ENCODER /A phase 10
5 Orange Pink and white b+ ENCODER Phase B 11
6 Orange and white Pink b- ENCODER /B phase 12
7 Blue Blue and white zZ+ ENCODER Phase Z 13
8 Blue and white Blue z- ENCODER /Z phase 14
9
10 Green Green fG Ground

1 11 12 )

PUDP-10V-S Metal connector
43025-0600 Pin Stangglrgucrable Bengicr;I%Erable lS\ligrr::el Function Metal (Il;i):nector
1 Black Yellow BK(-) Brake power output (-) 2
2 Grey White /B Motor/B phase 3
3 Purple Green /A Motor/A phase 5
4 Red Brown BK(+) Brake power output (+) 1
5 Yellow Red B motor B phase 4
6 Pink Black A Motor/A phase 6

6=4
=
000 O
oog @Oy
| I
3=1
43025-0600

Metal connector




10.5 Expansion module data
mm PULSE board - Open Collect

Output module:
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TC100 control side

External device output side

O

mmvem

‘N JA

10PIN  4PIN
1+5V 1A

i
SomNOnaEWN
ZNNDm®> >0
N2 g 40

o

N

&
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actuator motor side
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10.6 Expansion module data

mm PULSE board to counter cable set

30.00

1,10.00

20.00

30.00

20.00 10.00 ¢

|
i
250.00
Left connector No. ?"3:‘:' Description No Right connector
1 +5V Power output +5 V 1
L‘j r9Jfi0 2 oV Power output 0V 2 L‘j Bl
] 3 A+ ENCODER A-Phase 3 ]
[5]6] 4 A- ENCODER / A-Phase 4 [5](6]
[ 5 B+ ENCODER B-Phase 5 [
IJ: [1]2] 6 B- ENCODER /B-phase 6 IJ: [1]2]
+ -
ST 7 Z ENCODER Z-phase 7 JST
HOUSING: PUDP-10V-S|__8 z- ENCODER /Z-phase | 8 | {ousING: PUDP-10V-S
PIN: SPUD-002T-P0.5 9 9 PIN: SPUD-002T-P0.5
10 FG Shielded grounding 10

(1,2), (3, 4), (5, 6), and (7, 8) pins are wired to a twisted pair with twisted cables.

10.7 Instruction Servo and I/O Servo state sequential priority table

Command Servo state  |ON (fixed) OFF (fixed) OFF->ON->OFF |OFF->ON->OFF
I/0 Servo state OFF->ON->OFF  |OFF->ON->OFF  |ON (fixed) OFF (fixed)
Actual Servo state of the ,\ .o\ .O0FF  |OFF->ON->OFF  ON->ON->ON OFF->ON->OFF

controller




TC100 User’'s Manual 7&r&

10.8 Legacy IO rainbow wiring pin definitions and functions

Please use a dedicated connection cable when connecting to computer and other communication
equipment.

\ /
B1 | 5@ | Al
Om >
[ |
- %
22 ®
S
[ B |
" a <
B16 i: A16 =
//I.\\

CN-4 10 Pin definitions

NO Eg(ljoer Signal Content description NO Eg(ljoer Signal Content description
Al | Brown | COM+ | 10 powersupply +24V | Bl Purple | OUT1 ORG-S

A2 Red COM- IO power OV B2 Grey OuUT 2 INP

A3 |Orange| IN1 ORG B3 White OouT3 READY

A4 | Yellow IN 2 /SERVO B4 Black OouT 4 SERVO-S

A5 | Green IN 3 ALM_REAET B5 Brown OouT>5 PRGSELO-S

A6 Blue IN 4 START B6 Red OouUT 6 PRGSEL1-S

A7 | Purple IN5 PRGSELO B7 | Orange | OUT7Y PRGSEL2-S

A8 Grey IN 6 PRGSEL1 B8 Yellow OouT 8 PRGSEL3-S

A9 | White IN7 PRGSEL2 B9 Green ouT9 PRGSEL4-S
Al10 | Black IN 8 PRGSEL3 B10 Blue OuUT 10 PRGSEL5-S

All | Brown IN9 PRGSEL4 B11l | Purple P1+

A12 | Red | IN10 PRGSELS5 B12 | Grey P1- CCW, B phase, pulse
Al3 |[Orange| IN11 PRGSEL6 B13 White P2+ .
A14 [vellow | IND ORG-S Bl4 | Black | P2- CW, A phase, dir
Al5 | Green IN 13 - B15 | Brown | Reserve -

Al16 | Blue IN 14 - B16 Red FG |Isolation net/Grounding
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