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Introduction

Thank you for purchasing the TS-SD Robot Driver for TRANSERVO (hereafter referred to as "TS-SD").
Please read this manual carefully to ensure correct and safe use of this driver.

Function

Explanation

Pulse train operation

The TS-SD is applicable to either the open collector methods or line driver methods according to the signal
connections. So, select appropriate specifications suitable for the host unit.

Origin search

Performs an origin search (return-to-origin) simply by entering a return-to-origin command.

JOG operation

Robot JOG operation can be performed from the PC support software (TS-Manager).

Output function

The following statuses can be output to the host unit.
Origin return completion status, servo status, positioning completion, alarm

Alarm history

Saves up to 50 of the most recent alarms. Additionally, the alarm occurrence status (position and input/
output information, etc.) can be read.

Daisy chain

Up to 16 TS-SD drivers can be connected in a daisy chain.

Support tools

B PC support software TS-Manager (Compliant version is 1.3.0 or higher.)

This support software fully utilizes the operability of Windows to efficiently perform the JOG operation,
return-to-origin, parameter setting, debugging, maintenance, and management. A trace function that
graphically displays the internal information about the TS-SD and an operation simulator are incorporated
into this support software.

For details about the TS-Manager, see the separate user’s manual for TS-Manager.
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About this manual

This manual is divided into two main parts: Safety Cautions and TS-SD guide.

In order to use the TS-SD and optional devices in an efficient manner, users should read the parts which
are pertinent to the objective in question. Moreover, after reading this manual, keep it on hand for easy
referencing as needed, and always make it available to the end user.

I Configuration of this manual

Contains the handling cautions related to the
TS-SD. Be sure to read these cautions before
using the equipment, and strictly observe them at
all times.

- Safety Cautions

Explains the TS-SD functions, as well as the
installation and operation procedures.

* TS-SD guide Be sure to read this section before starting the
operation, and strictly observe the instructions at
all times.

23001-M4-00

Use any of the following methods for referencing this manual content during TS-SD installation, operation, and
adjustment procedures.

¢ Keep this manual close at hand for referencing when performing installation, operation, and adjustments.
¢ Display the CD-ROM version of this manual onscreen for referencing when performing installation,
operation, and adjustments.

e Print out the required pages of this manual from the CD-ROM in advance, and use them for reference when
performing installation, operation, and adjustments.

Although every effort was made to ensure that this manual content is accurate and complete, please contact
YAMAHA if errors, misprints, or omissions are found.

For information related to the robot unit, support software, and other optional devices, please refer to the
operation manuals for those items.



Safety alert symbols and signal words

The following safety alert symbols and signal words are used in this manual to describe safety concerns,
handling precautions, prohibited or mandatory action and key points when using this product. Make sure
you fully understand the meaning of each symbol and signal word and comply with the instructions.

DANGER
"DANGER" INDICATES AN IMMINENTLY HAZARDOUS SITUATION WHICH, IF NOT AVOIDED, WILL RESULT IN DEATH OR
SERIOUS INJURY.

& WARNING
"WARNING" INDICATES A POTENTIALLY HAZARDOUS SITUATION WHICH, IF NOT AVOIDED, COULD RESULT IN DEATH OR
SERIOUS INJURY.

CAUTION

"CAUTION" indicates a potentially hazardous situation which, if not avoided, could result in minor or moderate
injury or damage to the equipment or software.

Indicates a prohibited action related to the handling of this product. Read the content
® carefully to ensure that the prohibited action is not performed.

[Example] ®

Indicates a mandatory action related to the handling of this product. Read the content
. carefully to ensure that the mandatory action is performed.

[Example] 0 %

Mandatory action  Cut off power

[onuDW SIYy} Buippal 810j9q uolpwIoul jJubpoduw]
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CE marking

1. Safety standard

B Cautions regarding compliance with EC Directives

The YAMAHA robot (robot and driver) is not, in itself, a robot system. The YAMAHA robot is just one component that is
incorporated into the customer's system (built-in equipment), and YAMAHA robots are in compliance with the EC
Directives as they apply to built-in equipment. Therefore, this does not guarantee EC Directive compliance in cases
where the robot is used independently. Customers who incorporate a YAMAHA robot into a system which will be
shipped to, or used in, the EU, should therefore verify that the overall system is compliant with EC Directives.

® Differences between a YAMAHA robot (robot and driver), and a robot system:
A YAMAHA robot (robot and driver) is just one component in a robot system, and is not, in itself, a robot system.

This is because a YAMAHA robot does not include the "end effectors" or "any equipment, devices, or sensors required for
the robot to perform its tasks", as defined in the EN10218-1:2006 Standard, Item —3.20.

B Applicable EC Directives and their related standards

The following table lists the Directives (and related standards) which apply to the robot's CE Marking compliance.

EC Directive Related Standards
Machinery EN 1SO12100-1 : Safety of machinery - Basic concepts Part1
Directive EN 1SO12100-2 : Safety of machinery - Basic concepts Part2
2006/42/EC EN ISO14121-1 : Safety of machinery - Risk assessment
EMC Directive EN 55011 : EMC Emission of ISM Equipment
2004/108/EC EN 61000-6-2 : EMC Immunity for Industrial Environments

Referred standards: EN 1ISO10218-1: Safety requirements - Part1:Robot

B Cautions regarding the official language of EU countries

For YAMAHA robots that will be installed in EU countries, the language used for the user's manuals, CE declarations,
and operation screen characters is English only, except for warning labels.

Warning labels only have pictograms or else include warning messages in English. In the latter case, Japanese language
messages might be added.

2. Safety measures

B Usage Conditions

The usage conditions which apply to the YAMAHA robot series are described below.

* EMC (Electromagnetic Compatibility)

YAMAHA robots are designed for industrial environments. (Applicable standard relating to the EMC Directive: Refer to
the EN61000-6-2 Standard, Item 1 "Scope".)

EMC Directive compliance requires that the customer have the final product (over equipment system) evaluated, with
any necessary measures being implemented.

* Explosion-proof

The robot and driver do not have explosion-proof specifications, and the robot should therefore not be used in
environments exposed to flammable gases which could explode or ignite, or to gasoline and solvents, etc.



3. EMC countermeasure example

Regarding EMC directives, the customer's final product (entire system) including the YAMAHA robot must
provide the necessary countermeasures. We at YAMAHA determine a model for single units of YAMAHA robots
(driver, robot, and peripheral device) and verify that it complies with the relevant standards of EMC directives.
In order to ensure the customer's final product (entire system) complies with EMC directives, the customer
should take appropriate EMC countermeasures. Typical EMC countermeasures for a single unit of YAMAHA

robot are shown for your reference.

& CAUTION

The examples shown here are the countermeasures tested under our installation conditions. When our product is
installed in the customer's system, the test results may differ due to the difference in the installation conditions.

@ Configuration

I EMC countermeasure example

*

Power supply
(200V)
Ground

AC/DC
converter
24V

11

TS-SD

MP24V
CP24V ROB I'0

ov
==y
10
COM1
Power connector

Single-axis robot

PLC

* AC/DC converter JWS100-24: made by TDK Lambda

External safety circuit

23002-M4-00

v <
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Safety cautions

The driver was designed and manufactured with ample consideration given to safety. However, incorrect
handling or use may lead to injury, fire, electrical shocks, or other accidents or equipment failures. To
prevent possible problems, be sure to observe the following safety cautions at all times.

Also carefully read the safety cautions listed in the robot user's manual and follow all instructions given

there.

fEf® DANGER fEkK <28

S 0 90

Never enter the robot movement range during operation.

Entering the movement range while the robot is in motion could result in serious accidents
or death. A safety enclosure or area sensor with a gate interlock function should be
installed to keep all persons safely out of the robot's movement range.

Always turn the main power breaker OFF and establish an "emergency stop" status
before performing tasks within the robot's movement range.

Failing to do so could result in serious accidents or death. (See section 7, "Configuring an
emergency stop circuit", in Chapter 2.)

The driver and robot were designed as general-purpose industrial equipment, and
cannot be used for the following applications.

- In medical equipment systems which are critical to human life.

- In systems which significantly affect society and the general public.

- In environments which are subject to vibration, such as aboard ships and vehicles.

For safety purposes, be sure to install an "emergency stop" circuit.
Use the driver's "emergency stop" input terminal to install a main power shutoff circuit

(required).

&4 WARNING B 41

-
* Installation environment

Use only in environments where the prescribed ambient temperature and humidity
are maintained.
Usage in other environments could cause electrical shocks, fires, malfunctions, and product

deterioration.

Do not use in environments which are subject to vibration and impact shocks,
electromagnetic interference, electrostatic discharges, and radio frequency
interference.

Usage in these environments could cause malfunctions and equipment failure.

Do not use in environments which are exposed to water, corrosive gases, metal
cutting chips, dust, or direct sunlight.
Usage in these environments could cause malfunctions and equipment failure.

Do not use in flammable or explosive environments.
Usage in these environments could hamper operating tasks, and could possibly cause injuries.




Ve

~
* Installation environment

Provide ample space to ensure that tasks (teaching, inspections, etc.) can be
performed safely.
Failing to provide adequate space makes tasks difficult to perform, and can cause injuries.

Secure the equipment firmly to a non-flammable vertical wall of metal material.
The driver becomes hot during operation, and must be secured to a metal wall in order to
prevent the risk of fires.

Install in a well ventilated site with ample space around the equipment.
Failing to do so could cause malfunctions, equipment failure, and fires.

— N - —

Ve

* Wiring and connections

Always shut off the power to the driver before performing wiring work and
connecting cables.
Failing to do so could result in electrical shocks and equipment failure.

When connecting cables, use care to avoid subjecting the connectors to impact
shocks or excessive loads.
Failing to do so could result in connector pin deformation, and internal PCB damage.

Handle cables with care to avoid damaging them.

Do not attempt to modify the cables, and avoid pulling them or placing heavy objects on
them. These actions could damage the cable, possibly resulting in malfunctions and
electrical shocks.

Be sure that cable connectors and terminals are fully inserted and securely fastened.
Tighten the fastening screws securely. Failing to do so could cause a poor connection,
possibly resulting in malfunctions.

Securely ground the power terminal block's ground terminal.

r @O QOM

Failing to do so could result in malfunctions or breakdowns.

Ve

* Operation and handling

The driver should be operated only by personnel who have received safety and
operation training.
Operation by an untrained person is extremely hazardous.

Set the payload, acceleration, and deceleration to appropriate values.
Payload, acceleration, and deceleration settings which differ greatly from the actual values
will result in operation time loss, shorten the robot life, and cause vibration. Be sure to set

them to appropriate values.

Do not enter the robot's movement range while power is supplied to the driver.
Doing so could result in a serious accident, injury, or death.

Do not touch the driver or robot during operation.
The driver or robot main body becomes hot during operation, and touching them could

QOO @

result in burn injuries.

.

[onuDW SIYy} Buippal 810j9q uolpwIoul jJubpoduw]



|[onubw sIy} Buippal al1o0j}eq uolpwiiojul jupuodw

.

-
* Operation and handling

Do not remove the driver cover and do not attempt to disassemble or modify the
driver.
Doing so could result in fires or equipment failure.

Do not touch or operate the driver with wet hands.
Doing so could result in electrical shocks or equipment failure.

Immediately turn off the power if abnormal odors, sounds, or smoke are noticed
during operation.
Failing to do so could result in electrical shocks, fires, or equipment failure. Stop operation

M@

immediately, and contact your YAMAHA representative.

Ve

° Maintenance and inspection

Perform maintenance and inspection tasks only when instructions for doing so are
provided by YAMAHA.

Maintenance and inspection of the driver or robot performed by a person who lacks the
proper knowledge or training is extremely hazardous.

Shut off the power to the driver before performing inspections and maintenance
tasks.
Shut off the power before beginning the tasks.

N &

Failing to do so could result in electrical shocks or burn injuries.

& CAUTION & 9

Ve

Use the driver and robot only in the prescribed combinations.
Unsuitable combinations could result in fires and equipment failure.

Save the driver's internal data to an external memory device.
The driver's internal data could be unexpectedly lost, and should therefore be backed up to

an external device.

When disposing of this product, it must be handled as industrial waste.
Either dispose of the product in accordance with the local regulations, or engage a

commercial disposal service to handle the disposal.




For information on the product warranty, please contact your local agent where you purchased your product.

ix <«
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1. Unpacking check

The following accessories are shipped together with this product.

TS-SD 1 unit
Power connector 1 piece
1/0 cable 1 piece O

2. Part names and functions

MBIIAIDA

This section explains the part names and functions of the TS-SD.

I Part names and functions

* Status indicator lamps

* Communication connector 2 o (PWR, ERR)
(Com2) ol The TS-SD status is indicated by
Connector for the daisy-chain LED lamps.
connection cable. e (See section 4, “LED status

y
-

indicators", in Chapter 5.)

* Robot I/0 connector (ROB 1/0)

C_onnector for robot.p_eripheral 1/0 I . Serial No.
signals such as position and T
brake signals, etc. and motor L
power lines. i + Communication connector 1 (COM1)
I: Connector for connection to a
* /0 connector (I/0) Vor-ﬁT:_Tﬁ personal computer
Connector for connection to the
host unit, such as PLC.

* Rating nameplate

- [PETE STT7 e (on side face of unit body)

Connector for main power and
control power input.

23101-M4-00
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3. System configuration

n A robot or PLC is connected to the TS-SD to configure a desired system.
I System configuration diagram

< * Support software

(D Support software (TS-Manager) and dedicated
2 connection cable are optional items.

<€D TS-Manager

Personal computer

ROB
15}

* Single-axis robot
TRANSERVO series robot.

* 1/0 control
PLC, etc.

External control
(PLC, etc.)

23102-M4-00
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4. Installation and operation sequence

The basic sequence from TS-SD installation to actual operation is shown below.

I Installation and operation sequence

O

Installation Chapter 2 ”Installation and wiring

||

- Cable and connector wiring
and connection
- Ground connection
- Building the "emergency stop" circuit

MBIAIDA

Power ON

l Chapter 4 "Data setting”

- E-Gear setting
- Command pulse parameter setting

Parameter setting

||

Origin return

| - Verifying that operation can be executed from the host unit.

Trial operation, adjustment, teaching - Operation pattern and peripheral device matching
- Command pulse adjustment

- Machine reference Chapter 3 "I/O signal functions"
check Chapter 5 "Operation"

|

Chapter 6 "Troubleshooting"

Yes
Alarm occurs?

- Check by LED status indications
No Alarm cause correction | ° Check the alarm No.

- Correct the alarm cause

Operation

Chapter 3 "I/O signal functions”
Chapter 5 "Operation"

23103-M4-00
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1. Installation method

Use the mounting screw holes to install the TS-SD on a vertical wall in the manner shown below.

I Installation

N
| 1@@ %
i g
i S

——
(o]
2

®

23201-M4-00

M Installation screws

BUllIM

Use the following screw type for installation.

Mounting Area Thickness | Hole Dia. Recommended Screw | Recommended Tightening Torque

5mm 04.5 M4 0.5 N'm

2-1 «



2. Installation conditions

This section explains the installation conditions necessary to operate the TS-SD in safe and correct manner.

B Installation location
Install the TS-SD inside the control panel.
B Installation direction

Install the TS-SD on a vertical wall.

B Surrounding space

> Install the TS-SD in a well ventilated location, with space on all sides of the TS-SD. (See the figure below.)
n
]
] I Surrounding space
=
O 20mm
= or more
a
- G |[| ||| Gm—
> 10mm  [#mgl| 10mm
(Q or more or more
20mm
or more

23202-M4-00

B Ambient operating temperature and humidity

The TS-SD’s ambient operating temperature and humidity must be maintained within the following ranges.
e Ambient temperature : 0 to 40°C
e Ambient humidity : 35 to 85% RH (no condensation)

B Environments to be avoided

To ensure safe and correct TS-SD operation, avoid using the driver in the following environments.

e Environments which contain corrosive gases such as sulfuric acid or hydrochloric acid, or where flammable gases and
liquids are present in the atmosphere.

e Environments with excessive dust.

e Environments which contain metal cutting chips, oil, and water, etc., from other machinery.

e Environments subject to excessive vibration.

e Environments where electromagnetic noise or electrostatic noise is generated.

e Environments exposed to direct sunlight.

A CAUTION

* Do not install the TS-SD upside down or at an angle. Doing so could reduce the cooling capacity and cause
performance deterioration or malfunctions.

* Provide the prescribed spacing between the TS-SD and the inner face of the control panel, and between the
TS-SD and other device. Otherwise, malfunctions may result.

* Avoid using the driver in environments other than those specified. Usage in inappropriate environments could
cause product deterioration and mailfunctions.

» 2-2



3. Power supply connection

Use the power connector supplied with the TS-SD to connect the power supply.

B Power supply connector terminal names and functions

I Power supply connector

Signal name Description
NC No connection terminal
ES- Emergency stop ready signal (open: emergency stop)
MP24V Main power supply 24V
CP24V Control power supply 24V
ov Power supply 0V
43\ Ground terminal

23204-M4-00

& CAUTION

* Always ground the ground terminal to prevent equipment malfunctions which may be caused by noise.
* Do not connect any signal to the NC terminal. Doing so may cause the driver to break.
* Use as short a cable as possible to ground the ground terminal.

S
o
Q
o]
=
-
o)
-
Q

B Power supply connection examples

BUllIM

I Power supply connection examples

TS-SD

AC/DC switching power supply, etc.

+24V
oV
FG

23203-M4-00

*1 : Main power shutoff contact. For details, see section 7, "Configuring an emergency stop circuit".

& CAUTION

Be sure that the power supply voltage and the terminal connections are correct. Incorrect voltage and
connections could cause an equipment failure.

B Power requirements

Voltage 24VDC £ 10%

Current Cohtrol power supply: 0.5A per unit '
Main power supply : 2.5 to 4.0A per unit

Recommended wire size 0.5 to 0.75 sq (AWG 20 to 18)

CAUTION

« If the current supplied to the TS-SD is too low, alarm stop or abnormal operation may occur. Carefully select a
24V power supply that provides an adequate current capacity.

« Since the TS-SD uses a capacitor input type power supply circuit, a large inrush current flows when the power is
turned on. Do not use fast-blow circuit breakers and fuses.
For the same reason, avoid turning the power off and on again repeatedly in intervals of less than 10 seconds.
This could harm the main circuit elements in the TS-SD.

2-3 «



B Signal Details
e Emergency stop READY signal (ES-)

This signal is used by the external safety circuit (e.g., safety enclosure, manual switch, etc.) in order to perform robot
emergency stops.

Signal Name Description Type
ES- Emergency stop input (emergency stop READY signal) Input
Explanation
An emergency stop status is established when this signal input is switched OFF, and a "servo OFF" status also occurs at
that time.

DANGER
WHEN THE POWER SUPPLY (+24V) IS DIRECTLY CONNECTED TO THE SIGNAL "ES-", THE EXTERNAL EMERGENCY STOP
CANNOT BE USED AND THIS IS VERY DANGEROUS. BE SURE TO CONFIGURE AN APPROPRIATE EMERGENCY STOP
CIRCUIT.

B Power supply connector wiring procedure

& CAUTION

* Unplug the power connector from the TS-SD before wiring.

¢ Only one wire can be inserted into one wire hole of the power connector.

* When inserting the wire into the terminal, use care to prevent the core wire from making contact with other
conductive parts.

* If the inserted portion of the wire is frayed, etc., cut off that portion and restrip the wire, then connect the wire
securely.

=]
2
a
]
=
-
o)
2
ol

The usable wire size is 0.5 to 0.75sq (AWG20 to 18). Strip the sheath from the wire and insert it as shown below.

Bulim

Insert the core wire into the power supply connector's hole as shown below, then verify that the wire is locked (cannot
be pulled out).

I Wiring method

Insert the wire while pushing the orange part.

23205-M4-00
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4. Connecting the robot

Connect the robot cables to the robot I/O connector on the front panel of the TS-SD.

CAUTION
 Be sure to use the cable dedicated to the TS when connecting the robot.
* Shut the power off before connecting the cables.
* Insert the cable plug into the connector until a clicking sound is heard (fully inserted).
« Connect only the robot which is to be used.
* Always grasp the connector body when plugging in and unplugging the cables.

B Connection method

I Connecting the robot

TS-SD

Robot I/O connector

=)
(7]
—r
Q
Q
6.
- |
Q
-
Q

BUllIM

TRANSERVO series

23209-M4-00

B Robot 1/O connector signal table

Pin No. Signal Name Description
1A PS+ Resolver SIN input (+)
1B PS- Resolver SIN input (-)
2A PC+ Resolver COS input (+)
2B PC- Resolver COS input (-)
3A R+ Resolver excitation output (+)
3B R- Resolver excitation output (-)
4A FG
Frame ground
4B FG
5A BK+ Brake signal (+)
5B BK- Brake signal (-)
6A A+ Motor "phase A" output (+)
6B A- Motor "phase A" output (-)
7A ACOM Motor "phase A" common
7B BCOM Motor "phase B" common
8A B+ Motor "phase B" output (+)
8B B- Motor "phase B" output (-)
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5. Connecting the 1/O connector

This I/O connector is intended to connect the host unit, such as PLC.

The return-to-origin or pulse train command operation can be performed from the host unit through the 1/0O
interface.

There are two kinds of pulse train command input methods available, open collector method and line driver
method. The TS-SD can be made applicable to either the open collector method or line driver method by
changing the signal wiring connections and parameter settings. So, make appropriate connections and
parameter settings suitable for the specifications of the host unit.

For details about input and output signals, see Chapter 3, 1/O signal functions.

I I1/0 connector connection

1/0 connector

=)
(7]
—
Q
o]
6.
>
Q
=2
Q

BulIm

35
83022
22077
|| fitstieietee

External control
(PLC, etc.)

21211-M4-00

A CAUTION

Be sure to perform the wiring with great care so that incorrect terminal numbers are not connected or any line
between the terminals is not short-circuited. Incorrect wiring may cause the driver to break.

Before starting the wiring work, carefully check the terminal assignments and connect the 1/0 connector so that
any line between the terminals is not short-circuited.
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5.1 Connecting the 1/O cable (open collector specifications)

The following shows an example of I/O signal connections to the host unit when the pulse train command
input method is the open collector method.

I Connection example

2m or less g
»

5V to 24V Shielded cable
-

A

TS-SD

OPC

Pulse PULS1
Connection|prohibited,
generator PULS2

DIR1
Connectioniprohibited,
DIR2

0_|I J +COM
24V ORG-S I

INPOS

SRV-S

S
@
o
o]
=
-
o)
-
Q

/ALM

ORG

BUllIM

RESET

SERVO

NC
-COM

s Y

Grc;und

23207-M4-00

& WARNING

* BE SURE TO GROUND THE SHIELD OF THE I/O CABLE. FAILURE TO DO SO MAY CAUSE A MALFUNCTION BY NOISE.

* BE SURE TO USE AN APPROPRIATE SHIELDED CABLE WITH A LENGTH OF 2M OR LESS FOR THE I/O CABLE.

* DO NOT CONNECT ANY RESISTOR TO THE PULSE TRAIN COMMAND INPUT INTERFACE. THE PULSE TRAIN COMMAND
INPUT INTERFACE USES A PHOTO-COUPLER. SO, IF ANY RESISTOR IS CONNECTED TO THE SIGNAL LINE, THE CURRENT
DECREASES, CAUSING A MALFUNCTION.

e A PULL-UP RESISTOR MAY BE INCORPORATED INTO THE OPEN COLLECTOR OUTPUT OF THE PULSE GENERATOR. IN

THIS CASE, REMOVE THE PULL-UP RESISTOR OR USE A PORT WITHOUT PULL-UP RESISTOR. IF THE PULL-UP RESISTOR IS

USED, THE CURRENT DECREASES, CAUSING A MALFUNCTION.

WHEN USING THE OPEN COLLECTOR METHOD, DO NOT CONNECT ANY SIGNAL TO THE PULS1 AND DIR1

TERMINALS. DOING SO MAY CAUSE THE DRIVER TO MALFUNCTION OR BREAK.

* BE SURE TO CONNECT ONE TS-SD TO ONE PULSE GENERATOR.

IF MULTIPLE DRIVERS ARE CONNECTED IN PARALLEL, THIS MAY CAUSE A MALFUNCTION.

* BE SURE TO PERFORM THE WIRING WITH GREAT CARE SO THAT INCORRECT TERMINAL NUMBERS ARE NOT
CONNECTED OR THE LINE BETWEEN THE TERMINALS IS NOT SHORT-CIRCUITED. INCORRECT WIRING MAY CAUSE THE
DRIVER TO BREAK OR MALFUNCTION.
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Signal |Terminal
Description Color
et Name No.
Ground Drain line FG 16
Green
Servo status . SRV-S 14
(white dot)
Positioning completion Blue IN-POS 12
g comp (red dot)
Servo ON Purple SERVO 10
Prohibi hi
.ro ibited to use this Yellow NC 8
signal.
o] d directi
. ommand direction Red BIR2 6
input
Command pulse input Brown PULS2 4
(e} llect
pen collector power Orange oPC o

supply input

> 2-8

16
14 1
~I "'—TL/
12 |\ll (e
10 P il
T T e [
P o 1]
4 T
o—Ioor

13

—_
- W oI O

Terminal| Signal
Color Description
No. Name P
15 com | Brown oy
(white dot)
Orange
13 /ALM Alarm
(white dot)
11 ORG-S White Return-to-origin end
status
9 RESET Pink Reset
7 ORG Black Return-to-origin
Not used
5 DIR1 Gra
¥ (Connection prohibited.)
Not d
3 | PULST | Green | O USeC -
(Connection prohibited.)
| ly i
1 +COM Blue /O power supply input

(DC 24V £ 10%)

* It is prohibited to connect terminal Nos. 3 (PULS1)
and 5 (DIR1).

23212-M4-00




5.2 Connecting the 1/0 cable (line driver specifications)

The following shows an example of I/O signal connections to the host unit when the pulse train command
input method is the line driver method.

I Connection example

TS-SD

Shielded cable
Line driver OPC

i Connectioniprohibited,|
(AM26LS31 or equivalent) PULST

Eé ><:>< PULS2
XX

DIR1
0% DIR2
3

24

v SG
Al

+COM
ORG-S I

INPOS

SRV-S

S
@
o
o]
=
-
o)
-
Q

/ALM

ORG

BUllIM

RESET

SERVO

NC
-COM

Gr-ound

23208-M4-00

& WARNING

* BE SURE TO GROUND THE SHIELD OF THE I/O CABLE. FAILURE TO DO SO MAY CAUSE A MALFUNCTION BY NOISE.

* BE SURE TO USE AN APPROPRIATE TWISTED PAIR SHIELDED CABLE FOR THE 1/O CABLE.

* DO NOT CONNECT ANY RESISTOR TO THE PULSE TRAIN COMMAND INPUT INTERFACE. THE PULSE TRAIN COMMAND

INPUT INTERFACE USES A PHOTO-COUPLER. SO, IF ANY RESISTOR IS CONNECTED TO THE SIGNAL LINE, THE CURRENT

DECREASES, CAUSING A MALFUNCTION.

WHEN USING THE LINE DRIVER METHOD, DO NOT CONNECT ANY SIGNAL TO THE OPC TERMINAL.

DOING SO MAY CAUSE THE DRIVER TO MALFUNCTION OR BREAK.

* BE SURE TO PERFORM THE WIRING WITH GREAT CARE SO THAT INCORRECT TERMINAL NUMBERS ARE NOT
CONNECTED OR THE LINE BETWEEN THE TERMINALS IS NOT SHORT-CIRCUITED. INCORRECT WIRING MAY CAUSE THE
DRIVER TO BREAK OR MALFUNCTION.
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Signal |Terminal
D ipti Col
escription olor Name No.
Ground Drain line FG 16
Green
Servo status . SRV-S 14
(white dot)
Positioning completion Blue IN-POS 12
g comp (red dot)

Servo ON Purple SERVO 10
Prohibi hi

.ro ibited to use this Yellow NC 8
signal.
o] d directi
. ommand direction Red BIR2 6
input (-)

s i

E_‘,;)mmand pulse input Brown PULS?2 4
N

ot used Orange OPC 2

(Connection prohibited.)

* It is prohibited to connect terminal No. 2 (OPC).

» 2-10

Terminal| Signal o
No. Name Color Description
B
15 | -cOM own oy
(white dot)
13 /ALM Or'ange Alarm
(white dot)
Return-to-origin end
1 ORG-S White eturn-to-origin en
status
9 RESET Pink Reset
7 ORG Black Return-to-origin
5 DIR1 Gray pommand direction
input (+)
C d pulse input
3 PULS1 Green ommand pulse inpu
(+)
1 +COM Blue 1/0 power supply input

(DC 24V + 10%)

23212-M4-00




6. Connecting the communication unit

The TS-SD can be set up or operated from a personal computer (support software TS-Manager).

e Support software TS-Manager Ver. 1.3.0 or higher is required to operate the TS-SD.

* An optional communication connection cable is required to connect the TS-SD to the personal computer.
B Connecting to the personal computer

Use the dedicated communication connection cable that is available as an optional item.

A WARNING

DO NOT OPERATE THE ROBOT USING THE TS-MANAGER WITHIN THE ROBOT MOVABLE AREA.

CAUTION

* Select either the USB or D-Sub connection cable for the communication cable. When performing the
communication through the USB port of the personal computer, use an appropriate USB connection
communication cable. If the D-Sub communication cable is connected to the USB port through a commercially
available USB conversion cable, the operation cannot be guaranteed.

* Do not modify the communication cable. This can cause communication errors and equipment failure.

* Always grasp the connector body when connecting/disconnecting the communication cable to/from the
driver. Pulling on the cable can cause equipment failure or breaking of wire.

* An incorrectly inserted connector or poor contact condition can cause malfunctions or equipment failure.
Be sure that the connector is correctly and securely connected.

* When disconnecting the connector from the driver, pull the connector straight out o avoid bending the
connector pins.

S
o
Q
o]
=
-
o)
-
Q

BUllIM

I Communication device connection

Communication connector 1 (COM1)

of Personal computer

‘o TI Communication cable

@ | hm— a ——— m =]
73“’ | [@I N\
. D

23210-M4-00
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7. Configuring an emergency stop circuit

The power supply connector provides functions for configuring safety circuits, including the robot. The
following shows a power connector and host unit connection example.

I Emergency stop circuit example

TS-SD
COM1
a External 24V
o
g External "emergency stop" NC 1
NC
— q ES
6. | ES- ; Status
MP24V
=) CP24V )
—
(o) RY ¢ ov Internal
3 [ 2l 2 &
External OV External OV =
g- = 23206-M4-00
=I
-} DANGER
(Q IN ORDER TO FLEXIBLY ACCOMMODATE THE VARIOUS SAFETY CATEGORIES REQUIRED BY CUSTOMERS, THE TS-SD IS

NOT EQUIPPED WITH AN INTERNAL MAIN POWER SHUTOFF CIRCUIT.
THEREFORE, BE SURE TO INSTALL AN EXTERNAL MAIN POWER SHUTOFF CIRCUIT AND AN "EMERGENCY STOP" CIRCUIT.

DANGER

WHEN THE POWER SUPPLY (+24V) IS DIRECTLY CONNECTED TO THE SIGNAL "ES-", THE EXTERNAL EMERGENCY STOP
CANNOT BE USED AND THIS IS VERY DANGEROUS. BE SURE TO CONFIGURE AN APPROPRIATE EMERGENCY STOP
CIRCUIT.

» 2-12



Chapter 3

1/0 signal functions

Contents

1. 1/0O specifications 3-1
2. Open collector specifications 3-2
2.1 1/0 signal table 3-2
2.2 1/0O signal list 3-2
2.3 Input signal details 3-3
2.3.1 Command pulse input and command direction input (OPC, PULS2, DIR2) 3-3
2.3.2 1/Oinputs 3-5
2.4 Output signal details 3-6
3. Line driver specifications 3-7
3.1 1/0O signal table 3-7
3.2 1/O signal list 3-7
3.3 Input signal details 3-8
3.3.1 Command pulse input and command direction input (PULST, PULS2, DIRT, DIR2) 3-8
3.3.2 1/O inputs 3-10

3.4 Output signal details 3-11






1. 1/0 specifications

The return-to-origin or pulse train command operation can be performed from the host unit through the

I/O interface. There are two kinds of pulse train command input methods available, open collector method
and line driver method. The TS-SD can be made applicable to either the open collector method or line driver
method by changing the signal wiring connections and parameter settings. So, make appropriate connections
and parameter settings suitable for the specifications of the host unit.
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c
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Q
=
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2. Open collector specifications

2.1 1/0 signal table

Pulse train command input terminals. A desired command form
PULS2 Command pulse input can be selected from three kinds of command forms using the
parameter K83 (pulse train input type).

» Phase A/Phase B input

Inputs | piR2 Command direction input + Pulse/Sign input
*+ CW/CCW input

Terminal Signal L Terminal Signal L
Description Description
I I/O connector No. Name No. Name
| ly i 1l
1 +COM /O power supply input 5 opPC Open C.O ector power
15 (DC 24V = 10%) supply input
16
=] Not d
14\|<- .%13 3 PULS1 otused . 4 PULS2 Command pulse input
12 T~ o1 _ 11 (Connection prohibited.)
10\|‘|\' 'Iiy" 9 Not used
—
8 T 'ﬂ 7 5 DIR1 ot used - 6 DIR2 Command direction input
6 T : L1l (Connection prohibited.)
4—7 T 'L'__Ii 3 7 ORG Return-to-origin 8 NC Prohibited to use this signal.
I
o— 1 = 1
9 RESET Reset 10 SERVO Servo ON
1 ORG-S Return-to-origin end status 12 IN-POS Positioning completion
—
~ 13 /ALM Alarm 14 SRV-S Servo status
O 15 -COM ov 16 FG Ground
Lo
(Q 23311-M4
0 2.2 1/0 signal list
—
:" Type Signal Name Meaning Description
: oPC Open collector power supply Input the power supply for the open collector.
O input DC5 to 24V + 10%
L L]
(7]

ORG Return-to-origin Starts return-to-origin when ON and stops it when OFF.

RESET Reset Alarm reset

SERVO Servo ON ON: servo on; OFF: servo off.

ORG-S Return-to-origin end status ON at return-to-origin end.

IN-POS Positioning completion ON when th.e Pulse accumulation in the deviation counter
Outputs becomes within * set value of the parameter K3.

/ALM Alarm ON when normal. OFF when alarm occurs.

SRV-S Servo status ON when servo is on.

& CAUTION
When using the open collector specifications, do not connect any signal to the PULS1 and DIR1 terminals. Doing
so0 may cause the driver to malfunction or break.




2.3 Input signal details

This section explains the input signals in detail.

2.3.1 Command pulse input and command direction input (OPC, PULS2, DIR2)

Connect the pulse train command inputs as shown in the figure below.

I Pulse train command input connection

2m or less

TS-SD
hiel |
Shielded cable 0PC
5Vto24Vv _| PULS1/DIR1
+10% T Connection prohibited.
PULS2/DIR2
+ com
T

i | re

Ground

23301-M4-00

& CAUTION

Use the open collector output power supply in a range of DC5 to 24V + 10%.
It is not necessary to insert any load resistor even when the voltage differs.

WARNING
& * BE SURE TO GROUND THE SHIELD OF THE I/O CABLE. FAILURE TO DO SO MAY CAUSE A MALFUNCTION BY NOISE.
* BE SURE TO USE AN APPROPRIATE SHIELDED CABLE WITH A LENGTH OF 2M OR LESS FOR THE I/O CABLE.
* DO NOT CONNECT ANY RESISTOR TO THE PULSE TRAIN COMMAND INPUT INTERFACE. THE PULSE TRAIN COMMAND
INPUT INTERFACE USES A PHOTO-COUPLER. SO, IF ANY RESISTOR IS CONNECTED TO THE SIGNAL LINE, THE CURRENT
DECREASES, CAUSING A MALFUNCTION.
e A PULL-UP RESISTOR MAY BE INCORPORATED INTO THE OPEN COLLECTOR OUTPUT OF THE PULSE GENERATOR. IN
THIS CASE, REMOVE THE PULL-UP RESISTOR OR USE A PORT WITHOUT PULL-UP RESISTOR. IF THE PULL-UP RESISTOR IS
USED, THE CURRENT DECREASES, CAUSING A MALFUNCTION.
WHEN USING THE OPEN COLLECTOR METHOD, DO NOT CONNECT ANY SIGNAL TO THE PULST AND DIR1
TERMINALS. DOING SO MAY CAUSE THE DRIVER TO MALFUNCTION OR BREAK.
* BE SURE TO CONNECT ONE TS-SD TO ONE PULSE GENERATOR.
IF MULTIPLE DRIVERS ARE CONNECTED IN PARALLEL, THIS MAY CAUSE A MALFUNCTION.
* BE SURE TO PERFORM THE WIRING WITH GREAT CARE SO THAT INCORRECT TERMINAL NUMBERS ARE NOT
CONNECTED OR THE LINE BETWEEN THE TERMINALS IS NOT SHORT-CIRCUITED. INCORRECT WIRING MAY CAUSE THE
DRIVER TO BREAK OR MALFUNCTION.

Kind of pulse train K83 Input signal CW direction CCW direction
PULS2 (ON) |(OFF)| (ON) |(OFF)| (ON) | (OFF) (OFF)
(Transistor) v v
CW/CCW 1

(Transistor)

puLsS2 (ON) |(oFF)| (ON) | (OFF)| (ON) | (OFF) (oN) |oFm)| ©on) [oFm | 0N | (oFF)
(Transistor)

DIR2 _l on
(Transistor) (ON) (OFF)

PULS2 l(ON)?OFFi(ON)?OFFi(ON)T(OFF) l(oN)?oppi(ON)?OFFi(ON)T(OFF)
(Transistor)

piR2 oN) |(oFF)] (oN) [(oFF)] (oN orF)| (oN) [(oFF)] (oN) [(oFF
(Transistor) V( | {y( Al {ON) ( (ON) |( {V( ) |«

* 4 stated in the table above shows the pulse train command fetch timing.

DIR2 (OFF) l(ON) (OFFi(ON) (OFFi(ON) (OFF)

Pulse/Sign 2

Phase A/Phase B 3

A robot (TRANSERVO series) that can be connected to the TS-SD moves in the plus-direction (toward the side
opposite to the motor) as the motor turns CW and in the minus-direction (toward the motor) as the motor turns

cew.
3-3 «
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Pulse train command

input timing

Kind of pulse train Pulse train command input timing
(1)CW/CCW |
PULS signal ©N ©N ©N
t, t,
to =T
T
DIR signal
o N tSO . .
CW direction CCW direction
(2)Pulse/Sign ) —\ / \N [ 1 N [\ [\ [ 1\
PULS signal (ON) (ON) (ON) (ON) (ON) (ON)
tI t2
t) = t, tss
T
DIR signal (ON)
tsy t, tg t,
CW direction CCW direction ——>
(38)Phase A/Phase B
PULS signal (ON) M_\ (ON) / \ (ON) / \
t, t,
= to e
T
DIR signalf \ on | (ON) (ON) (ON)
CW direction CCW direction
* (ON) stated in the timing chart above shows that the transistor of the open collector pulse generator is ON.
Pulse train command input timing values
Kind of pulse train Open collector
(UL (1), (2) above (3) above

Rise time

Tty

0.4ps or less

0.4ps or less

Fall time

Tt ts

0.4ps or less

0.4ps or less

Timing values

Switching time :

tso, ts1, tsa, tsa, tsa 15us or more

Pulse width

: (t/T) x 100

50 £ 10%

50 + 10%

Maximum pulse rate

100kpps or less

25kpps or less




2.3.2 1/0O inputs

This section explains the I/O input signals in detail.
Connect the I/O input signals as shown in the figure below.

I I/0 input signal connection

TS-SD
+COM i‘ 4.7kQ
24V _[C — 7
+10% T Input @Zz
*
-COM
s |_Fo)
Ground
23304-M4-00
DC input (plus common type)
Type Photo-coupler isolation format
Load DC24V+10% 4.7mA

B ORG

This input executes a return-to-origin operation. This establishes the robot coordinates.

WARNING
& BEFORE STARTING THE RETURN-TO-ORIGIN OPERATION, MAKE SURE THAT THE ROBOT OPERATION BY THE PULSE TRAIN
COMMAND INPUT FROM THE HOST UNIT IS NOT RUNNING. IF THE RETURN-TO-ORIGIN OPERATION IS STARTED WHILE
THE ROBOT IS MOVING BY THE PULSE TRAIN COMMAND INPUT, THE RETURN-TO-ORIGIN OPERATION MAY NOT BE
COMPLETED CORRECTLY.

<
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CAUTION
& « If this signal is turned OFF during the return-to-origin operation, the return-to-origin operation is cancelled and it
is not completed correctly. This signal must be kept turned ON until the return-to-origin is completed
successfully. To verify whether or not the return-to-origin has been completed successfully, check the return-
to-origin end status output (ORG-S).

* Even when this signal is turned ON during the JOG operation or inching operation controlled from the TS-
Manager, the return-to-origin operation does not start. Additionally, the JOG operation or inching operation
cannot be started from the TS-Manager while this signal is ON.

* The robot can be operated without use of this function, but the TS-SD cannot recognize the absolute position of
the robot. If this function is not used, an external sensor must be installed or other similar measures must be
taken so that the host unit monitors the robot position.

B RESET

If an alarm resulting from the internal cause occurs, remove the cause of the alarm and turn ON this signal to reset the
alarm. As the alarm is reset, the alarm output (/ALM) becomes ON.

Note that there are some alarms that cannot be reset.

If an alarm resulting from the external cause occurs, removing the cause of the alarm will turn ON the alarm output (/
ALM). In this case, it is not necessary to turn ON the RESET signal.

B SERVO

A servo ON status is established while this signal is ON.
The servo ON status affects the servo status output (SRV-S).
* A servo ON is not possible while an alarm is active.

& CAUTION
A "servo OFF" should be performed only when operation is stopped. Do not use "servo OFF" to perform
emergency stops.
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2.4  Output signal details

This section explains the output signals in detail.
Connect the output signals as shown in the figure below.

I Output signal connection

TS-SD

+COM jl_ .
‘%l Output QS@

24V L C_
+10% T -COM
i | re
Ground
23305-M4-00
Type NPN open collector output (Minus common type)
P Photo-coupler isolation format
Load 24VDC, 50mA per point

B ORG-S

This signal output is ON when return-to-origin is complete, and is OFF when incomplete.
When the servo turns OFF after this signal has been output, this signal also becomes OFF.

B IN-POS

When the pulse accumulation in the deviation counter becomes within + set value of the parameter K3 (positioning
completion width), this signal becomes ON (except for return-to-origin in progress). This signal is always ON while the
servo is OFF.

CAUTION
If the command speed is low or if the set value of the parameter K3 is large, this signal may always become ON.

m /ALM
This signal is ON during a normal status, and switches OFF when an alarm occurs.

B SRV-S

This signal is ON while a "servo ON" status exists, and switches OFF when a "servo OFF" status occurs.

3-6



3. Line driver specifications

3.1 1/0 signal table

Terminal Signal L Terminal Signal .
Description Description
I |/o connector No. Name No. Name
1/0 power supply input Not used
1 COM 2 OPC
* (DC 24V + 10%) (Connection prohibited.)
16 15
14\F:Z13 3 PULSH Command pulse input (+) 4 PULS2 Command pulse input (-)
12\|\l 7111
10— T -||/|| 9 5 DIR1 Command direction input (+) 6 DIR2 Command direction input (-)
PO i o s I
6 ] 11 5 7 ORG Return-to-origin 8 NC Prohibited to use this signal.
™
[ =
2/;:& : 9 RESET | Reset 10 SERVO | Servo ON
11 ORG-S Return-to-origin end status 12 IN-POS Positioning completion
13 /ALM Alarm 14 SRV-S Servo status
—
15 -COM ov 16 FG Ground B
23311-M4
s
3.2 1/0 signal list 03
Type Signal Name Meaning Description —
—r
PULSH1 Command pulse input (+) Pulse train command input terminals. A desired command form C
. can be selected from three kinds of command forms using the - ]
PULS2 Command pulse input () parameter K83 (pulse train input type). (@)
DIR1 Command direction input (+) * Phase A/Phase B input —
« Pulse/Sign input o
Inputs DIR2 Command direction input (-) « CW/CCW input :
ORG Return-to-origin Starts return-to-origin when ON and stops it when OFF. L
RESET Reset Alarm reset
SERVO Servo ON ON: servo on; OFF: servo off.
ORG-S Return-to-origin end status ON at return-to-origin end.
IN-POS Positioning completion ON when th.e Pulse accumulation in the deviation counter
Outputs becomes within £ set value of the parameter K3.
/ALM Alarm ON when normal. OFF when alarm occurs.
SRV-S Servo status ON when servo is on.

& CAUTION

When using the line driver specifications, do not connect any signal to the OPC terminal. Doing so may cause the
driver to malfunction or break.
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3.3 Input signal details

This section explains the input signals in detail.

3.3.1 Command pulse input and command direction input (PULS1, PULS2, DIR1, DIR2)

Connect the pulse train command inputs as shown in the figure below.

I Pulse train command input connection

TS-SD
Shielded cabl
lelded cable OPC
Line driver Connection prohibited. _|___|
AM26LS31 or equivalent) PULS1/DIR1 200Q
( a 1 —
&
PULS2/DIR2
-COM
f | e
Ground

23306-M4-00

A WARNING

* BE SURE TO GROUND THE SHIELD OF THE 1/O CABLE. FAILURE TO DO SO MAY CAUSE A MALFUNCTION BY NOISE.

* BE SURE TO USE AN APPROPRIATE TWIST-PAIR SHIELDED CABLE FOR THE I/O CABLE.

* DO NOT CONNECT ANY RESISTOR TO THE PULSE TRAIN COMMAND INPUT INTERFACE. THE PULSE TRAIN COMMAND

INPUT INTERFACE USES A PHOTO-COUPLER. SO, IF ANY RESISTOR IS CONNECTED TO THE SIGNAL LINE, THE CURRENT

DECREASES, CAUSING A MALFUNCTION.

WHEN USING THE LINE DRIVER METHOD, DO NOT CONNECT ANY SIGNAL TO THE OPC TERMINAL.

DOING SO MAY CAUSE THE DRIVER TO MALFUNCTION OR BREAK.

* BE SURE TO PERFORM THE WIRING WITH GREAT CARE SO THAT INCORRECT TERMINAL NUMBERS ARE NOT
CONNECTED OR THE LINE BETWEEN THE TERMINALS IS NOT SHORT-CIRCUITED. INCORRECT WIRING MAY CAUSE THE
DRIVER TO BREAK.

Kind of pulse train K83 | Input signal CW direction CCW direction
PULS1
PULS2
Cw/CCW 5
DIR1
DIR2
PULSH
PULS2
Pulse/Sign 6
DIR1
DIR2 J H _l L
PULSH
PULS2
Phase A/Phase B 7
DIR1
DIR2 v

* 4] stated in the table above shows the pulse train command fetch timing.

A robot (TRANSERVO series) that can be connected to the TS-SD moves in the plus-direction (toward the side
opposite to the motor) as the motor turns CW and in the minus-direction (toward the motor) as the motor turns
CCw.
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Pulse train command input timing

Kind of pulse train Pulse train command input timing
(1)CW/CCW PULS signal — nqn
t1 t2 O
t0
T
e
DIR signal
9 Q"
t,
CW direction s CCW direction
(2)Pulse/Sign PULS signal — nqn
L5 —— o
ty tg,
T
nyn
DIR signal nan
i t, | ] 0
1 t, S3 t, —
S~
CW direction CCW direction ——> O
(38)Phase A/Phase B . wqn
PULS signal \ / \ / 1 (2]
T T Q" (Q
r >
- Q
,,,,, nqn =
DIR signal \ / \ / \ / \ / \_ -
ng c
CW direction CCW direction 0
e
* When at logic "1", the current direction of the pulse train command input is PULS1 — PULS2, DIR1 — DIR2. 6'
Pulse train command input timing values a
Kind of pulse train Line driver
) (1), (2) above (3) above
Rise time Tt ts 0.4ps or less 0.4ps or less
Fall time P 0.4ps or less 0.4ps or less
Timing values
Switching time : tgg, ts, tso, tss, tss 4ps or more —_—
Pulse width : (to/T) x 100 50 + 10% 50 + 10%
Maximum pulse rate 500kpps or less 125kpps or less
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3.3.2 1/O inputs

This section explains the I/O input signals in detail.
Connect the I/O input signals as shown in the figure below.

I 1/0 input signal connection

TS-SD
+COM ‘J\— 4.7kQ
24V _[C — 7
+10% T Input @Zﬁ
*
-COM
e |_Fo)
Ground
23309-M4-00
Type DC input (plus common type)

Photo-coupler isolation format

Load DC24V£10% 4.7mA

B ORG

This input executes a return-to-origin operation. This establishes the robot coordinates.

WARNING
A BEFORE STARTING THE RETURN-TO-ORIGIN OPERATION, MAKE SURE THAT THE ROBOT OPERATION BY THE PULSE TRAIN
COMMAND INPUT FROM THE HOST UNIT IS NOT RUNNING. IF THE RETURN-TO-ORIGIN OPERATION IS STARTED WHILE
THE ROBOT IS MOVING BY THE PULSE TRAIN COMMAND INPUT, THE RETURN-TO-ORIGIN OPERATION MAY NOT BE
COMPLETED CORRECTLY.

=
o
e

Q

>

Q
c
S

Q
=
=)

(7]

CAUTION
A * If this signal is turned OFF during the return-to-origin operation, the return-to-origin operation is cancelled and it
is not completed correctly. This signal must be kept turned ON until the return-to-origin is completed
successfully. To verify whether or not the return-to-origin has been completed successfully, check the return-
to-origin end status output (ORG-S).

* Even when this signal is fturned ON during the JOG operation or inching operation controlled from the TS-
Manager, the return-to-origin operation does not start. Additionally, the JOG operation or inching operation
cannot be started from the TS-Manager while this signal is ON.

* The robot can be operated without use of this function, but the TS-SD cannot recognize the absolute position of
the robot. If this function is not used, an external sensor must be installed or other similar measures must be
taken so that the host unit monitors the robot position.

B RESET

If an alarm resulting from the internal cause occurs, remove the cause of the alarm and turn ON this signal to reset the
alarm. As the alarm is reset, the alarm output (/ALM) becomes ON.

Note that there are some alarms that cannot be reset.

If an alarm resulting from the external cause occurs, removing the cause of the alarm will turn ON the alarm output (/
ALM). In this case, it is not necessary to turn ON the RESET signal.

B SERVO

A servo ON status is established while this signal is ON.
The servo ON status affects the servo status output (SRV-S).
* A servo ON is not possible while an alarm is active.

& CAUTION
A "servo OFF" should be performed only when operation is stopped. Do not use "servo OFF" to perform
emergency stops.
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3.4  Output signal details

This section explains the output signals in detail.
Connect the output signals as shown in the figure below.

I Output signal connection

TS-SD
+COM
Output N
24V "__@ : ESQ
£10% T -COM
e |_Fo)
Ground
23310-M4-00
Type NPN open collector output (Minus common type)
yp Photo-coupler isolation format
Load 24VDC, 50mA per point

B ORG-S

This signal output is ON when return-to-origin is complete, and is OFF when incomplete.
When the servo turns OFF after this signal has been output, this signal also becomes OFF.

m IN-POS

When the pulse accumulation in the deviation counter becomes within + set value of the parameter K3 (positioning
completion width), this signal becomes ON (except for return-to-origin in progress). This signal is always ON while the
servo is OFF.

CAUTION
If the command speed is low or if the set value of the parameter K3 is large, this signal may always become ON.

m /ALM
This signal is ON during a normal status, and switches OFF when an alarm occurs.

B SRV-S

This signal is ON while a "servo ON" status exists, and switches OFF when a "servo OFF" status occurs.
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1. Data overview

It is necessary to specify the parameter data settings in order to operate a robot from the TS-SD.

The parameter data can be set using the TS-Manager (version 1.3.0 or higher).

The parameter data is classified into the following categories: "RUN parameters", "I/O parameters", "Option
parameters", and "Servo parameters".

I Data configuration

Parameter — K1 to K20 Specifies parameter settings related
to positioning and return-to-origin
RUN parameter operaﬁons_
- K21 to K39 Specifies the parameter settings related

/O parameter to the input and output functions.

L K80 to K99 Specifies the parameter settings related
to the pulse train command input.

Option parameter

K40 to K79, K100 to ... | Specifies the parameter settings specific
to the connected robot. These parameters
are specified during initial processing.

Servo parameter

23401-M4-00

o
2
o
»
@
—
-

Q
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2. Parameter data

The 4 types of parameter data are shown below.

Type Description

These parameters are required for robot operation.

RUN parameter
P They include the "positioning" and "return-to-origin" settings.

1/0 parameter These parameters are intended for the 1/0O functions.

These parameters are related to the pulse train settings.

Opti t
piion parameter They include the "pulse train input type" and "E-Gear" settings.

These parameters are robot-specific parameters.

Servo parameter
P They include the "gain", "rating", and "max. current" settings.

2.1 Parameter list

When new data is created or transmitted, all parameters are set to their standard values (default values) in
accordance with the specifications of the selected robot and the payload. The following list shows the
parameter setting ranges and default settings.

N/

g

~(p)- NOTE
' For details regarding parameters see section 2.2, "Parameter details".

2.1.1 RUN parameters

¢ Positioning

o
2
o
(744
@
=

Q

No. Name Setting / Setting Range Units Default Restart
(-) soft limit
1 : -9999.99 to 9999.99 mm 0.00 -
(JOG operation only)
p | () softlimi 9999.99 to 9999.99 mm | Depends on robot type
(JOG operation only) ' ’ P P
3 In-position 0.01 to 1.00 mm 0.01 -
10 | JOG speed 1to 100 % 100 -
1 Inching width 0.01 to 1.00 mm 1.00 -

¢ Return-to-origin

No. Name Setting / Setting Range Units Default Restart
13 | Origin speed 0.01 to 100.00 mm/s 20.00 -
14 | Origin dir. 0: CCW direction; 1: CW direction - Depends on robot type -

2.1.2 1/0O parameters

¢ Function selection

No. Name Setting / Setting Range Units Default Restart
31 | SERVO sequence 0: Edge 1: Level - 0 -
33 | Input filter 1to 10 ms 2 -




2.1.3 Option parameters

e Pulse train

No. Name Setting / Setting Range Units Default Restart

: Pulse train invalid *

: Open collector CW/CCW

: Open collector Pulse/Sign
: Open collector Phase A/Phase B - 0 Required
: Line driver CW/CCW

: Line driver Pulse/Sign

: Line driver Phase A/Phase B

83 | Pulse train input type

N o 0w NN =+ O

84 | E-Gear 1 1 to 32767 - 20480 Required

85 | E-Gear 2 1 to 32767 - Depends on robot type | Required

* These parameters are set when the JOG operation, inching operation or return-to-origin is started from the support software
(TS-Manager).

2.1.4 Servo parameters

¢ Adjustment (for user adjustments)

No. Name Setting / Setting Range Units Default Restart
76 Payload 1 0 to value depending on robot type k Depends on robot type

(JOG operation only) P 9 ¥p g P yp

Max. payload accel.1 ) .
77 0.01 to value depending on robot type m/s Depends on robot type

(Depends on robot type)

* The values shown above are changed according to the specified calculation formula when registering the parameter K76.

2.2 Parameter details

o
2
o
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The parameters described below can be adjusted to conform to the actual application and usage conditions.

& WARNING

BEFORE CHANGING THE PARAMETERS, MAKE SURE THAT THE SERVO IS TURNED OFF AND THE PULSE TRAIN COMMAND
INPUT FROM THE HOST UNIT IS STOPPED COMPLETELY. FAILURE TO DO SO MAY CAUSE AN UNEXPECTED OPERATION.

2.2.1 RUN parameters

* Positioning related parameters

K1 Soft limit (-) Setting Range Default Units Restar
(JOG operation only)

K2 Soft limit (+) -9999.99 to 9999.99 Depends on robot type | mm -
(JOG operation only)

Function
Specifies the robot movement range when the JOG operation is started from the support software (TS-Manager). K1
specifies the minus-side limit, and K2 specifies the plus-side limit.
Although the robot's effective stroke was factory-set as the soft limit at shipment, it should be changed if necessary to
avoid collisions with obstacles, etc. only when the return-to-origin has been completed.

TIP

For the plus and minus directions, the robot motor side becomes the minus direction and the side opposite to the
motor becomes the plus direction.

Setting Range Default Units Restart
K3 In-position

0.01 to 1.00 Depends on robot type mm -

Function

Specifies the range in which end-of-positioning is recognized.

When the robot is located in a range specified by this parameter in response to the pulse train command input, the
IN-POS I/O signal becomes ON.
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TIP

The IN-POS signal may continue ON if this value is large or depending on the movement speed.

K10

JOG speed

Setting Range

Default

Units

Restart

1to 100

100

O/ °

Function

Specifies the JOG movement speed when the JOG movement is started from the support software (TS-Manager). A setting

of 100% is T00mm/s.

K11

Inching width

Setting Range

Default

Units

Restart

0.01 to 1.00

0.01

Function

Specifies the inching amount when the inching movement is started from the support software (TS-Manager).

* Return-to-origin related parameters

K13

Return-to-origin speed

Setting Range

Default

Units

Restart

0.01 to 100.00

Depends on robot type

mm/s

Function

Specifies the return-to-origin movement speed.

A CAUTION

If a large value is set for the parameter "Origin speed" (K13), the alarm 89, "POSITION ERROR", may occur during

return-to-origin. If this happens, adjust the parameter to decrease "Origin speed" (K13).

Setting Range Default Units Restart
K14 Return-to-origin direction
Oto1 Depends on robot type - -
Function
Specifies the return-to-origin direction.
Settings
Setting Value Description
0 CCw
1 CwW
2.2.2 1/0 parameters
¢ Function selection related parameters
Setting Range Default Units Restart
K31 SERVO sequence
Oto1 0 - -
Function

Specifies the SERVO input's servo ON/OFF conditions.

Settings

Setting

Value

Description

0

Edge (servo ON at leading edge, servo OFF at trailing edge)

1

Level (ON: servo on; OFF: servo off)




& CAUTION

Even when the "Pulse train input type" (K83) is set invalid if the SERVO sequence is set at level, the servo cannot
be turned on from the support software (TS-Manager).
To turn on the servo from the TS-Manager, set this parameter to edge.

Setting Range Default Units Restart
K33 Input filter

1to 10 2 ms -

Function

Specifies the filter processing time for inputs from the host unit. The larger the setting value, the longer the filtering time,
and the slower the response to the input (except for the command pulse input and commend direction input).

2.2.3 Option parameters

B Pulse train

Setting Range Default Units Restart
K83 Pulse train input type

0 to 7 (except for 4) 0 - Required

Function

Specifies the pulse train command input type. When this parameter is set at "0", the JOG operation, inching operation, or
return-to-origin can be started from the support software (TS-Manager).

Settings

Setting Value Description
0 Pulse train invalid
1 CW/CCW (Open collector)
2 Pulse/Sign (Open collector)
3 Phase A/Phase B (Open collector)
5 CW/CCW (Line driver)
6 Pulse/Sign (Line driver)
7 Phase A/Phase B (Line driver)

CAUTION

When this parameter is set at "0", the return-to-origin is not started even when the return-to-origin 1/0 input is
turned ON during JOG or inching operation. Additionally, the JOG or inching operation is not started from the
TS-Manager while the return-to-origin input is ON.

Setting Range Default Units Restart

K84 E-Gear 1
1 to 32767 20480 - Required
Setting Range Default Units Restart

K85 E-Gear 2
1to 32767 Depends on robot type - Required

Function
Specifies the movement amount (pulse rate) per command pulse.
"E-Gear 1" (K84) means the numerator of the E-Gear ratio while "E-Gear 2" (K85) means its denominator.
The lead (um) of the robot you have selected is specified for "E-Gear 2" (K85) as initial value.
TIP
In the TS-SD, the resolution of the robot position detection unit is 20480 pulses.
20480[pulses/rev]
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The movement amount per command pulse is calculated from the formula shown below.

Lead length (mm/rev) )
Movement amount per command pulse (mm/pulse) = x E-Gear ratio

20480 (pulses/rev)

When the lead of the robot is 6 mm and the E-Gear ratio is "1", the robot movement distance per command
pulse is as follows.

6 (mm/rev)

Movement amount per command pulse (mm/pulse) = ———— x
20480 (pulses/rev)

= 0.293 x 10® (mm)
According to the above, the design of the E-Gear ratio is calculated from the formula shown below.

20480 (pulses/rev)

E-Gear ratio = Movement amount per command pulse (mm/pulse) x
Lead length (mm/rev)

The E-Gear ratio necessary to move the robot, which has a lead of 6 mm, 0.01 mm by one command pulse is
calculated as follows.

20480 (pulses/rev)
E-Gearratio = 0.01 (mm/pulse) x —————

6 (mm/rev)
_ (mm/pulise) x 20480 (pulses/rev)
100 6 (mm/rev)
_ 20480
600

So, set "20480" for "E-Gear 1" and "600" for "E-Gear 2",

2.2.4 Servo parameters

B Adjustment (for user adjustments)

Payload 1 Setting Range Default Units Restart
(JOG operation only)

K76

0 to ... (depends on robot type) Depends on robot type kg

o
2
o
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Function

Specifies the maximum weight of objects (tools, workpieces, etc.) which can be mounted on the robot. According to this
setting, the max. payload acceleration suitable for the JOG operation is automatically set for "Max. payload accel. 1".

A CAUTION

If a value smaller than the actual payload is set, vibration or heating may occur, causing a malfunction.
Additionally, this may also shorten the robot life. So, be sure to set an appropriate value suitable for the actual
payload.

Max. payload accel. 1 Setting Range Default Units Restart
(JOG operation only)

K77

2 m/s

Function

Specifies the maximum payload acceleration defined by the "Payload 1" (K76) parameter. This is a "read only" parameter.

& WARNING

THIS SET VALUE APPLIES TO THE JOG OPERATION. WHEN DESIGNING THE MOVEMENT COMMAND USING THE PULSE
TRAIN IN THE HOST UNIT, DESIGN THE MOVEMENT COMMAND SO THAT IT DOES NOT EXCEED THE ACCELERATION
SPECIFIED BY THIS PARAMETER.
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3.  Reference graphs and tables of speed and acceleration settings using payload and stroke

This section shows the reference graph and table of the speed and acceleration settings using the payload

and stroke by model.

Set appropriate max. speed and acceleration suitable for the payload while referring to relevant graphs and tables.

3.1 Slider type

Model SS04-12S

Max. speed: 600mm/s

5.00
N Payload | Acceleration
4.50 (kg) (m/s?)
4.00
0 4.76
% 3.50 \\ 1 3.50
£
= 3.00 2 2.76
£ 250
o
% 2.00
3
2 150
1.00
0.50
0.00
0 1
Payload (kg)
Model SS04-06S
Max. speed: 300mm/s
3.00
\ Payload | Acceleration
(kg) (m/s?)
2.50
\ 0 2.80
% 200 1 2.08
g \\ 2 1.66
g 150 \.\ 3 1.38
= 4 1.18
S 1.00
<
0.50
0.00
0 1 2
Payload (kg)
Model SS04-02S
Max. speed: 100mm/s
1.40
Payload | Acceleration
1.20 N\ (kg) (m/s?)
\ 0 1.30
% 1.00 \\ 1 0.90
= 0.80 \\ 2 0.69
b= 3 0.56
060
o) \\\ 4 0.47
3
< 0.40 5 0.40
0.20 6 0.35
0.00

0 1 2 3 4
Payload (kg)
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Model SS04-12SB

Max. speed: 600mm/s

4.50 -
Payload | Acceleration
4.00 (kg) (m/s)
3.50 0 4.00
% 3.00 1 0.90
E .
c 2.50
el
S 2.00
K
[]
E 1.50
1.00 S
0.50
0.00
0 1
Payload (kg)
Model SS04-06SB
Max. speed: 300mm/s
Q 3.00 -
—f \ Paslf(load Accelt:rz:tlon
(o) 2,50 (kg) (m/s?)
7, 0 2.80
) ) 1 2.50
e é 2.00
=F = 2 1.99
[
- ) S 150
Q ®
ko)
g 1.00
<
0.50
0.00
0 1 2
Payload (kg)
Model SS04-02SB
Max. speed: 100mm/s
0.70 -
Payload | Acceleration
0.60 \ (kg) (m/s?)

\ 0 0.66
G 050 \ 1 0.50
0.40

k%
£
= 3 0.34
o 0.30 ~
< 4 0.29
Q
< 0.20
0.10
0.00

0 1 2 3 4
Payload (kg)
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Model SS05-20S
Max. speed: 1000 mm/s (Stroke is 50 mm to 600 mm.)
Max. speed: 933 mm/s (Stroke is 650 mm.)
Max. speed: 833mm/s (Stroke is 700mm:.)
Max. speed: 733mm/s (Stroke is 750mm.)
Max. speed: 633mm/s (Stroke is 800mm.)
7.00
Payload | Acceleration
6.00 (kg) (m/s?)
0 5.96
% 500 \\ 1 4.38
£
< 4.00 \\ 2 3.46
= 3 2.86
S 3.0
2 \“ 4 2.44
[$]
£ 200
1.00
0.00
0 1 2 3 4
Payload (kg)
Model SS05-12S
Max. speed: 600mm/s (Stroke is 50mm to 600mm.)
Max. speed: 560mm/s (Stroke is 650mm.)
Max. speed: 500mm/s (Stroke is 700mm:.)
Max. speed: 440mm/s (Stroke is 750mm.)
Max. speed: 380mm/s (Stroke is 800mm.)
5.00 -
\ Payload | Acceleration
4.50 N\ (kg) (m/s?)
4.00 \ 0 4.76
& 3.50 -\ 1 3.50
£ 3.00 \ 2 2.76
C
£ 250 3 2.28
E \\
% 2.00 4 1.95
8 150 5 1.70
1.00 6 1.50
0.50
0.00
0 1 2 3 4 5 6

Payload (kg)
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Model

SS05-06S

Max. speed: 300mm/s (Stroke is 50mm to 600mm.)
Max. speed: 280mm/s (Stroke is 650mm.)

Max. speed: 220mm/s (Stroke is 750mm.

(
(
Max. speed: 250mm/s (Stroke is 700mm.)
(
Max. speed: 190mm/s (Stroke is 800mm.

)
)

3.00
Payload Acceleration
\ (kg) (m/s?)
2.50
\ 0 2.80
% 2.00 1 2.08
E \ 2 1.66
c
2 1.50 3 1.38
o \\\
2 4 1.18
©
§ 1.00 \ 5 1.03
b
0.50 6 0.92
7 0.82
0.00 8 0.75
o 1 2 3 4 5 6 7 8 9 10 9 0.68
Payload (kg)
10 0.63
Model SS05-12SB
Max. speed: 600mm/s (Stroke is 50mm to 600mm.)
Max. speed: 560mm/s (Stroke is 650mm.)
Max. speed: 500mm/s (Stroke is 700mm.)
Max. speed: 440mm/s (Stroke is 750mm.)
Max. speed: 380mm/s (Stroke is 800mm.)
4.50 Payload | Acceleration
4.00 (kg) (m/s?)
350 0 4.00
. 1 0.90
% 3.00
E
- 2.50
o
T 200
2
8 1.50
<
1.00 ~
0.50
0.00
0 Payload (kg) 1
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Model SS05-06SB

Max. speed: 300mm/s (Stroke is 50mm to 600mm.)
Max. speed: 280mm/s (Stroke is 650mm.)
Max. speed: 250mm/s (Stroke is 700mm.)
Max. speed: 220mm/s (Stroke is 750mm.)
Max. speed: 190mm/s (Stroke is 800mm:.)

3.00
Payload | Acceleration
\ (kg) (m/sz)
2.50 0 280
— 1 2.50
% 2.00
E 2 1.99
c
£ 1.50
©
@
©
g 1.00
<
0.50
0.00
0 1
Payload (kg)
Model SS05H-20S
Max. speed: 1000mm/s (Stroke is 50mm to 600mm.)
Max. speed: 933mm/s (Stroke is 650mm.)
Max. speed: 833mm/s (Stroke is 700mm.)
Max. speed: 733mm/s (Stroke is 750mm:.)
Max. speed: 633mm/s (Stroke is 800mm.)
7.00
Payload | Acceleration
6.00 (kg) (m/s?)
0 5.96
% 500 1 4.38
£
— 4.00 2 3.46
5 \\ 3 2.86
S 300
®© \\ 4 2.44
3
£ 2.00 5 2.12
1.00 6 1.88
0.00
0 1 2 3 4 5

Payload (kg)
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Model

SS05H-12S

Max. speed: 600mm/s (Stroke is 50mm to 600mm.)
Max. speed: 560mm/s (Stroke is 650mm.)
Max. speed: 500mm/s (Stroke is 700mm.)
Max. speed: 440mm/s (Stroke is 750mm.)
Max. speed: 380mm/s (Stroke is 800mm.)
5.00 Payload | Acceleration
4.50 (kg) (m/s?)
\ 0 476
4.00
& 3.50 \ 1 3.50
W 3.
E300 \ 2 2.76
.5 2.50 \\ 3 2.28
z 2
2 2.00 \\\ 4 1.95
o 5 1.70
2 1.50
=< T 6 1.50
1.00 :
0.50 7 1.35
0.00 8 1.22
0 1 2 3 4 5 6 7 8
Payload (kg)
Model SS05H-06S
Max. speed: 300mm/s (Stroke is 50mm to 600mm.)
Max. speed: 280mm/s (Stroke is 650mm.)
Max. speed: 250mm/s (Stroke is 700mm.)
Max. speed: 220mm/s (Stroke is 750mm.)
Max. speed: 190mm/s (Stroke is 800mm.)
3.00 -
p Payload | Acceleration
(kg) (m/s?)
2.50
\ 0 2.80
% 2.00 1 2.08
E \ 2 1.66
& 150 3 1.38
©
2 4 1.18
3 1.00
§ \\\’\- 5 1.03
0.50 6 0.92
7 0.82
o1 2 3 4 5 6 7 8 9 10 11 12
9 0.68
Payload (kg)
10 0.63
11 0.59
12 0.55
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Model SS05H-12SB

Max. speed: 500mm/s (Stroke is 50mm to 700mm.)
Max. speed: 440mm/s (Stroke is 750mm.)
Max. speed: 380mm/s (Stroke is 800mm:.)

4.50

Payload | Acceleration
4.00 (kg) (m/s?)

3.50 0 4.00
% 3.00 \\ 1 2.00
= 550 \ 2 1.33

2.00

1.00

0.50

Acceleration (m/s?

0.00
0 1 2
Payload (kg)

Model SS05H-06SB

Max. speed: 250mm/s (Stroke is 50mm to 700mm.)
Max. speed: 220mm/s (Stroke is 750mm.)
Max. speed: 190mm/s (Stroke is 800mm.)

3.00
Payload | Acceleration
\ (kg) (m/s?)

2.50
\ 0 2.80
& 2.00 1 1.93

o
2
o
(744
@
=

Q

@
E \ 2 1.47
c
2150 3 1.19
©
9 4 1.00
g 1.00
<

0.50

0.00

0 1 2 3 4
Payload (kg)
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3.2 Rod type (Standard)

Model SR03-12S

Max. speed: 500mm/s

1.80 Payload | Acceleration
1.60 \\ (kg) (m/s?)
1.40 —— 0 1.70
o 1 1.65
g 1.20 .
——
g 0.80 :
9 4 1.51
S 0.60
< 5 1.47
0.40
6 1.44
0.20 7 1.40
0.00 8 137
0 1 2 3 4 5 6 7 8 9 10 9 1 33
Payload (kg) i
10 1.30
8 Model SR03-06S
a Max. speed: 250mm/s
$ 1.40 Payload | Acceleration Payload | Acceleration
— 1.20 S ———— (kg) (m/s®) (kg) (m/s°)
—r .
=+ T | 0 1.30 11 117
Q g 1.00 1 1.28 12 1.16
£
= 0.80 2 1.27 13 1.15
-% 3 1.26 14 1.14
% 0-60 4 1.25 15 1.13
2 0.40 5 1.23 16 112
6 1.22 17 1.1
0.20
7 1.21 18 1.10
0.00 8 1.20 19 1.09
0 2 4 6 F? |1(;(k12) 14 16 18 20 9 119 20 108
ayloa
Y 9 10 1.18

Model SR03-12SB

Max. speed: 500mm/s

1.75 Payload | Acceleration
(kg) (m/s?)
1.70 0 1.70
g 1 1.65
E 165 2 1.60
&
E \ 3 1.55
()]
5 160 \ 4 1.51
Q
(8]
<<
155 \

1.50

Payload (kg)
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Model

SR03-06SB

Max. speed: 500mm/s

1.40
Payload | Acceleration
120 (ko) (m/s?)
\'\,\ 0 1.30
— 1.
‘b 00 1 1.25
£
= 2 1.2
— 0.80 0
% 3 1.16
= 0.60
()]
o] 4 1.12
[$]
£ 0.40 5 1.08
6 1.04
0.20
7 1.01
0.00 8 0.98
0 1 2 3 4 5 6 7
Payload (kg)
Model SR04-12S
Max. speed: 500mm/s (Stroke is 50mm to 200mm.)
Max. speed: 440mm/s (Stroke is 250mm.)
Max. speed: 320mm/s (Stroke is 300mm.)
1.80
Payload | Acceleration
160 [ (kg) (m/s?)
a0 \ 0 1.70
1 1.66
(2]
2 T 2 1.63
~1.00
5 3 1.60
©
5 0.80 4 1.57
8 0.60 5 1.54
<
0.40 6 1.51
0.20 7 1.49
8 1.46
0.00
0 5 10 15 20 25 9 1.44
Payload (kg) 10 141
11 1.39
12 1.37
13 1.34
14 1.32
15 1.30
16 1.28
17 1.26
18 1.25
19 1.23
20 1.21
21 1.19
22 1.18
23 1.16
24 1.14
25 1.13

o
2
o
(744
@
=

Q
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Model SR04-06S

Max. speed: 250mm/s (Stroke is 50mm to 200mm.)
Max. speed: 220mm/s (Stroke is 250mm.)
Max. speed: 160mm/s (Stroke is 300mm.)

140 Payload | Acceleration
120 o (ko) (m/s?)
‘\\\\ 0 1.30
~ 100 e~ 1 1.28
@2
Eoso 2 127
S 3 1.26
B 0-60 4 1.25
8 5 1.23
£ 0.40
6 1.22
0.20 7 1.21
0.00 8 1.20
0 5 10 15 20 25 30 35 40 9 1.19
Payload (kg) 10 1.18
11 1.17
o 12 1.16
9|- 13 1.15
o 14 1.14
$ 15 1.13
E'_I: 16 1.12
S 17 1.1
«Q 18 1.10
19 1.09
20 1.08
21 1.07
22 1.06
23 1.05
24 1.04
25 1.04
26 1.03
27 1.02
28 1.01
29 1.00
30 1.00
31 0.99
32 0.98
33 0.97
34 0.97
35 0.96
36 0.95
37 0.94
38 0.94
39 0.93
40 0.92
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Model

SR04-02S

Max. speed: 80mm/s (Stroke is 50mm to 200mm.)

Max. speed: 72mm/s (Stroke is 250mm.)

Max. speed: 53mm/s (Stroke is 300mm.)

0.35
Payload Acceleration Payload Acceleration
2 2
0.30 (kg) (m/s°) (kg) (m/s°)
0 0.30 23 0.24
~025 1 0.29 24 0.24
2]
£ 2 0.29 25 0.24
=0.20
5 3 0.29 26 0.23
S0.15 4 0.28 27 0.23
[}
8 5 0.28 28 0.23
< 0.10
6 0.28 29 0.23
0.05 7 0.28 30 0.23
8 0.27 31 0.22
0.00
0 10 15 20 25 30 35 40 45 9 0.27 32 0.22
Payload (kg) 10 0.27 33 0.22
1 0.27 34 0.22
12 0.26 35 0.22 8
13 0.26 36 0.22 —
14 0.26 37 0.21 o]
15 0.26 38 0.21 $
16 0.25 39 0.21 —r
—
17 0.25 40 0.21 5
18 0.25 41 0.21 Q
19 0.25 42 0.21
20 0.25 43 0.20
21 0.24 44 0.20
22 0.24 45 0.20
Model SR04-12SB

Max. speed: 500mm/s (Stroke is 50mm to 200mm.)
Max. speed: 440mm/s (Stroke is 250mm.)
Max. speed: 320mm/s (Stroke is 300mm:.)

1.75

1.70

1.65

1.60

1.55

Acceleration (m/s?)

1.50

1.45

Payload | Acceleration
(kg) (m/s?)
0 1.70
1 1.65
\ 2 1.60
3 1.55
\ 4 1.51
5 1.47

o

N

1 2 3 4 5
Payload (kg)
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Model SR04-06SB

Max. speed: 250mm/s (Stroke is 50mm to 200mm.)
Max. speed: 220mm/s (Stroke is 250mm.)
Max. speed: 160mm/s (Stroke is 300mm.)

1.40 Payload | Acceleration
10 (kg) (m/s?)
'\‘\.\‘\ 0 1.30
% 1.00 ~— 1 1.25
£
c 0.80 2 1.20
'g 3 1.16
S 0.60
< 4 1.12
3
< 0.40 5 1.08
0.20 6 1.04
7 1.01
0.00 8 0.98
01 2 3 456 7 8 91011 12 9 0.95
Payload (kg)
10 0.92
11 0.90
8 12 0.87
a
Model SR04-02SB
(7]
<_D._ Max. speed: 80mm/s (Stroke is 50mm to 200mm.)
- Max. speed: 72mm/s (Stroke is 250mm.)
8 Max. speed: 53mm/s (Stroke is 300mm.)
0.30
Payload | Acceleration
(kg) (m/s?)
0.25
0 0.25
=~ 1 .24
% 0.20 0
£ —\‘-\_\ 2 0.23
5 0.15 3 0.22
T o
@ 4 0.22
©
g 0.10 5 0.21
<<
6 0.21
0.05 7 0.20
8 0.20
0.00
0 5 10 15 20 25 ° 0.19
Payload (kg) 10 0.19
11 0.18
12 0.18
13 0.17
14 0.17
15 0.17
16 0.16
17 0.16
18 0.16
19 0.15
20 0.15
21 0.15
22 0.15
23 0.14
24 0.14
25 0.14
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Model

SR05-12S

Max. speed: 300mm/s

1.80
Payload | Acceleration Payload | Acceleration
1.60 \ (kg) (m/s?) (kg) (m/s?)
1.40 \ 0 1.70 26 1.11
_ \ 1 1.66 27 1.10
& 1.20
2 \\\ 2 1.63 28 1.08
= 1.00 \—....\ 3 1.60 29 1.07
g 0.80 4 1.57 30 1.06
§ 0.60 5 1.54 31 1.04
6 1.51 32 1.03
0.40
7 1.49 33 1.02
2
0-20 8 1.46 34 1.01
0.00 9 1.44 35 1.00
0 5 10 15 20 25 30 35 40 45 50
Payload (kg) 10 1.41 36 0.98
11 1.39 37 0.97
12 1.37 38 0.96
13 1.34 39 0.95 U
14 1.32 40 0.94 0
—f
15 1.30 41 0.93 ol
16 1.28 42 0.92
w
17 1.26 43 0.91 d®
18 1.25 44 0.90 ==
19 1.23 45 0.89 - |
20 1.21 46 0.88 Q
21 1.19 47 0.87
22 1.18 48 0.86
23 1.16 49 0.85
24 1.14 50 0.85
25 1.13
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Model

SR05-06S

Max. speed: 150mm/s

1.20
Payload | Acceleration Payload | Acceleration
(kg) (m/s?) (kg) (m/s?)
1.00
0 1.00 28 0.64
= 1 0.98 29 0.63
% 0.80
E \ 2 0.96 30 0.62
c
%060 3 0.94 31 0.61
g \\ 4 0.92 32 0.60
]
8 0.40 5 0.90 33 0.60
<
6 0.89 34 0.59
0.20 7 0.87 35 0.58
8 0.86 36 0.58
0.00 9 0.84 37 0.57
0 5 10 15 20 25 30 35 40 45 50 55 : .
Payload (kg) 10 0.83 38 0.56
11 0.81 39 0.56
12 0.80 40 0.55
13 0.79 41 0.54
14 0.78 42 0.54
15 0.76 43 0.53
16 0.75 44 0.53
17 0.74 45 0.52
18 0.73 46 0.52
19 0.72 47 0.51
20 0.71 48 0.51
21 0.70 49 0.50
22 0.69 50 0.50
23 0.68 51 0.49
24 0.67 52 0.49
25 0.66 53 0.48
26 0.65 54 0.48
27 0.64 55 0.47
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Model

SR05-02S

Max. speed: 50mm/s

0.25
Payload | Acceleration Payload | Acceleration
(kg) (m/s?) (kg) (m/s?)
0.20 0 0.20 31 0.15
— 1 0.19 32 0.15
v
£ 0.15 2 0.19 33 0.15
S \—""\__._._.\___ 3 0.19 34 0.14
“a ’
5 010 4 0.19 35 0.14
g 5 0.19 36 0.14
<
6 0.18 37 0.14
0.05
7 0.18 38 0.14
8 0.18 39 0.14
0.00 9 0.18 40 0.14
0 5 10 15 20 25 30 35 40 45 50 55 60 : :
Payload (kg) 10 0.18 41 0.14
11 0.18 42 0.14
12 0.17 43 0.13
13 0.17 44 0.13 U
14 0.17 45 0.13 Q
15 0.17 46 0.13 5"
16 0.17 47 0.13
w
17 0.17 48 0.13 (D
18 0.16 49 0.13 —_
19 0.16 50 0.13 - |
20 0.16 51 0.13 (Q
21 0.16 52 0.13
22 0.16 53 0.13
23 0.16 54 0.12
24 0.16 55 0.12
25 0.16 56 0.12
26 0.15 57 0.12
27 0.15 58 0.12
28 0.15 59 0.12
29 0.15 60 0.12
30 0.15
Model SR05-12SB
Max. speed: 300mm/s
1.80 \ Payload | Acceleration
1.60 (kg) (m/s?)
1.40 0 1.70
© 120 ! 1.66
E 2 1.63
5 1.00 :
= 3 1.60
g 0.80
3 4 1.57
g 0.60
< 5 1.54
0.40
6 1.51
0.20
7 1.49
0.00 8 1.46
0 1 2 3 4 5 6 7 10
9 1.44
Payload (kg)
10 1.41
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Model SR05-06SB

Max. speed: 150mm/s

1.20

Payload | Acceleration Payload | Acceleration
(kg) (m/s?) (kg) (m/s?)
1.00 0 1.00 11 0.81
g 0.80 M 1 0.98 12 0.80
E ] 2 0.96 13 0.79
c
S 0.60 3 0.94 14 0.78
©
ks 4 0.92 15 0.76
§ 0.40
2 5 0.90 16 0.75
0.20 6 0.89 17 0.74
7 0.87 18 0.73
0.00 8 0.86 19 0.72
0 2 4 6 8 10 12 14 16 18 20
9 0.84 20 0.71
Payload (kg)
10 0.83
Model SR05-02SB
Max. speed: 50mm/s
0.16
Payload | Acceleration Payload | Acceleration
0.14 \—-—-j__\ (kg) (m/s?) (kg) (m/s?)
0.12 0 0.15 16 0.11
- \_\ 1 0.14 17 0.11
(2]
50'10 \ 2 0.14 18 0.11
S 0.08 3 0.14 19 0.10
©
) 4 0.13 20 0.10
2 0.06
8 5 0.13 21 0.10
< 0.04
’ 6 0.13 22 0.10
0.02 7 0.13 23 0.10
8 0.12 24 0.10
0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 9 0.12 25 0.10
Payload (kg) 10 0.12 26 0.09
11 0.12 27 0.09
12 0.12 28 0.09
13 0.11 29 0.09
14 0.11 30 0.09
15 0.11
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3.3 Rod type (With support guide)

Model SRD03-12S

Max. speed: 500mm/s
* The max. speed may vary depending on the payload. (See also the graphs shown below.)

25

20

15

Payload (kg)

0 100 200 300 400 500 600
Speed (mm/s)

1.80 Payload | Acceleration
1.60 '\&\‘\\‘ (kg) (m/s?)
1.40 ——— 0 1.65
% 1.20 1 1.60
E 2 155 O
= 1.00 0
S 3 1.51
T 0.80 —
< 4 1.47 0
® 0.60
g 5 1.43 (744
0.40 ()
6 1.39 —-
—
0.20 7 1.36 —
0.00 -
: 8 1.33 Q
0 1 2 3 4 5 6 7 8 9 10
9 1.29
Payload (kg)
10 1.26
Model SRDO03-06S

Max. speed: 250mm/s
* The max. speed may vary depending on the payload. (See also the graphs shown below.)

25

0 100 200 300 400 500 600
Speed (mm/s)

1.40 Payload | Acceleration Payload | Acceleration
T ——— . k m/s? k m/s?
1.20 (kg) (m/s%) (kg) (m/s%)
W 0 1.30 11 1.17
p 1.00 1 1.28 12 1.16
\i’ 0.80 2 1.27 13 1.15
2 3 1.26 14 1.14
o 0.60
o) 4 1.25 15 1.13
Q
£ 0.40 5 1.23 16 1.12
6 1.22 17 1.1
0.20
7 1.21 18 1.10
0.00 8 1.20 19 1.09
012345678 91011121314151617181920 o 119 20 108
Payload (kg) o 18
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Model

SRD03-12SB

Max. speed: 500mm/s

* The max. speed may vary depending on the payload. (See also the graphs shown below.)

N\

N

N

N

Payload (kg)
O =~ N Wphoo N

0

100 200 300 400 500 600
Speed (mm/s)

1.66
1.64 AN

Payload
(kg)

Acceleration
(m/s?)

1.62

N

0

1.65

1.60

1

1.60

1.58

1.55

1.56

1.51

1.54

2
3
4

1.47

1.52

Acceleration (m/s?)

1.50

1.48

1.46

1 2 3
Payload (kg)

Model

SRD03-06SB

Max. speed: 250mm/s

* The max. speed may vary depending on the payload. (See also the graphs shown below.)

< R —
! \
5 8 \
< 5 \
el
< 4 \
o
50 \
a2
1
0
0 100 200 300 400 500 600
Speed (mm/s)
1.40 -
Payload | Acceleration
1.20 — (kg) (m/sz)
g 1.00 T — 1 1.20
S
‘C’ 0.80 2 1.15
el
© 3 1.11
o 0.60
8 4 1.07
< 0.40 5 1.04
0.20 6 1.00
7 0.97
0.00 8 0.94
0 1 2 3 4 5 6
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Model SRDO04-12S

Max. speed: 500mm/s (Stroke is 50mm to 200mm.)

Max. speed: 440mm/s (Stroke is 250mm.)

Max. speed: 320mm/s (Stroke is 300mm:.)

* The max. speed may vary depending on the payload. (See also the graphs shown below.)

] 25 N

© 20 \

>

© 15

& 40 AN

5 \I

0

0 100 200 300 400 500 600
Speed (mm/s)

1.80
Payload | Acceleration
1.60

(kg) (m/s?)

1.40 \\\ 0 1.70
1.

1.20 \“"—\ 66

1.63
1.00 1.60

1.57
.54
1.51

-y

0.80

0.60

Acceleration (m/s?)

0.40

1.49
0.20

o
2
o
(744
@
=

Q

1.46

© |0 (N | |0 |»~|w N
-

0.00

01234567 8910111213141516171819202122232425 144

Payload (kg)

—_
o
—_

41

—_
Y
—_

.39

—_
N
—_

.37

—_
w
—_

.34

-
IS
-

.32
.30
.28
.26
.25
.23
.21

—_
(5]
—_

—_
o
—_

—_
~
—_

—_
©
e

—_
©
—_

n
o
-

N
-
-

19

I\
N
-

.18

N
w
-

.16

N
s
-

14

n
(6]
—_

13
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Model SRD04-06S

Max. speed: 250mm/s (Stroke is 50mm to 200mm.)

Max. speed: 220mm/s (Stroke is 250mm.)

Max. speed: 160mm/s (Stroke is 300mm.)

*The max. speed may vary depending on the payload. (See also the graphs shown below.)

0 100 200 300 400 500 600
Speed (mm/s)

1.40
Payload | Acceleration Payload | Acceleration
120 P — (kg) (m/s?) (kg) (m/s?)
\\\ 0 1.30 21 1.07
w
£ 2 1.27 23 1.05
9._ =080
Q 9 3 1.26 24 1.04
©
5 0.60 4 1.25 25 1.04
[0 . .
(7] 2
(1] 3 5 1.23 26 1.03
— 6 1.22 27 1.02
2 0.20 7 1.21 28 1.01
Q 8 1.20 29 1.00
0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 9 1.19 30 1.00
Payload (kg) 10 1.18 31 0.99
11 1.17 32 0.98
12 1.16 33 0.97
13 1.15 34 0.97
14 1.14 35 0.96
15 1.13 36 0.95
16 1.12 37 0.94
17 1.11 38 0.94
18 1.10 39 0.93
19 1.09 40 0.92
20 1.08
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Model SRD04-02S

Max. speed: 80mm/s (Stroke is 50mm to 200mm.)

Max. speed: 72mm/s (Stroke is 250mm.)

Max. speed: 53mm/s (Stroke is 300mm.)

* The max. speed may vary depending on the payload. (See also the graphs shown below.)

Payload (kg)

0 100 200 300 400 500 600
Speed (mm/s)

0.35
Payload | Acceleration Payload | Acceleration
0.30 (kg) (m/s?) (kg) (m/s?)
0 0.30 23 0.24
_ 025 1 0.29 24 0.24 w)
L 2 0.29 25 0.24
€020 : : 9'_
s 3 0.29 26 0.23 0
80 1 4 0.28 27 0.23
& 0.15 . . n
[0
;5 010 5 0.28 28 0.23 (_D'-
’ 6 0.28 29 0.23 g
7 0.28 30 0.23 -
0.05
8 0.27 31 0.22 Q
0.00 9 0.27 32 0.22
0 5 10 15 20 25 30 35 40 45
Payload (kg) 10 0.27 33 0.22
11 0.27 34 0.22
12 0.26 35 0.22
13 0.26 36 0.22
14 0.26 37 0.21
15 0.26 38 0.21
16 0.25 39 0.21
17 0.25 40 0.21
18 0.25 41 0.21
19 0.25 42 0.21
20 0.25 43 0.20
21 0.24 44 0.20
22 0.24 45 0.20
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Model SRD04-12SB

Max. speed: 500mm/s (Stroke is 50mm to 200mm.)

Max. speed: 440mm/s (Stroke is 250mm.)

Max. speed: 320mm/s (Stroke is 300mm.)

* The max. speed may vary depending on the payload. (See also the graphs shown below.)

30

—_—

0
0 100 200 300 400 500 600
Speed (mm/s)

1.66

\ Payload | Acceleration

1.64 (kg) (m/s?)

1.62 0 1.65
1.60 \

% 1 1.60
o i AN

= 1.58 \ 2 1.55
Q £ 156
—f i \ 3 1.51
o] % 1.54 4 1.47
w» £ 152
(_D,_ 1.50 \\
= 1.48 <
-

1.46

Q 0 1 2 3 4

Payload (kg)
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Model

SRDO04-06SB

Max. speed: 250mm/s (Stroke is 50mm to 200mm.)
Max. speed: 220mm/s (Stroke is 250mm:.)
Max. speed: 160mm/s (Stroke is 300mm.)
* The max. speed may vary depending on the payload. (See also the graphs shown below.)

30

0
0

1.40

1.20

1.00

0.80

0.60

0.40

Acceleration (m/s?)

0.20

0.00

AN

AN

100 200 300 400 500 600
Speed (mm/s)

i1 2 3 4 5 6 7 8 9 10 11
Payload (kg)

Payload
(kg)

Acceleration
(m/s?)

0

1.25

-

1.20

1.15

1.1

1.07

1.04

1.00

0.97

0.94

© | o | N |lo|»s~|w N

0.91

—_
o

0.89

—_
—y

0.86
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Model

SRD04-02SB

Max. speed: 80mm/s (Stroke is 50mm to 200mm.)

Max. speed: 72mm/s (Stroke is 250mm.)
Max. speed: 53mm/s (Stroke is 300mm.)
* The max. speed may vary depending on the payload. (See also the graphs shown below.)

30

—

0
0 100 200 300 400 500 600
Speed (mm/s)

0.30
Payload | Acceleration
(kg) (m/s?)
0.25
0 0.25
N 1 0.24
©» 0.20
£ 2 0.23
5 3 0.22
;@0.15 ~ .
K} 4 0.22
[0}
3 0.10 5 0.21
<
6 0.21
0.05 7 0.20
8 0.20
0.00 . 019
0 2 6 8 10 12 14 16 18 20 22 24 ’
Payload (kg) 10 0.19
11 0.18
12 0.18
13 0.17
14 0.17
15 0.17
16 0.16
17 0.16
18 0.16
19 0.15
20 0.15
21 0.15
22 0.15
23 0.14
24 0.14
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Model

SRD05-12S

Max. speed: 300mm/s

* The max. speed may vary depending on the payload. (See also the graphs shown below.)

70
60
=50
= 40
30
20
10
0

kg

Payload

1.80
1.60
1.40

(m/s?)
N
o

1.00

on

0.80

o
o)
o

Accelerati

0.40
0.20
0.00

AN

™~

0 50 100 150 200 250 300 350
Speed (mm/s)

\ Payload | Acceleration Payload | Acceleration
(kg) (m/s?) (kg) (m/s?)
\ 0 1.70 26 1.1
\ 1 1.66 27 1.10
\ 2 1.63 28 1.08
\\___ 3 1.60 29 1.07
4 1.57 30 1.06
5 1.54 31 1.04
6 1.51 32 1.03
7 1.49 33 1.02
8 1.46 34 1.01
0 5 10 15 20 25 30 85 40 45 50 ° 144 35 1.00
Payload (kg) 10 1.41 36 0.98
1 1.39 37 0.97
12 1.37 38 0.96
13 1.34 39 0.95
14 1.32 40 0.94
15 1.30 41 0.93
16 1.28 42 0.92
17 1.26 43 0.91
18 1.25 44 0.90
19 1.23 45 0.89
20 1.21 46 0.88
21 1.19 47 0.87
22 1.18 48 0.86
23 1.16 49 0.85
24 1.14 50 0.85
25 1.13
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Model

SRD05-06S

Max. speed: 150mm/s

* The max. speed may vary depending on the payload. (See also the graphs shown below.)

70
60
\
5 50
A\C/
= 40
© 30
>
& 20
10
0
0 50 100 150 200 250 300 350
Speed (mm/s)
1.20 - -
Payload | Acceleration Payload | Acceleration
(kg) (m/s?) (kg) (m/s?)
1.00 0 1.00 28 0.64
. 1 0.98 29 0.63
% 0.80
E \ 2 0.96 30 0.62
1= 3 0.94 31 0.61
2 0.60
g \\ 4 0.92 32 0.60
©
3 0.40 5 0.90 33 0.60
< 6 0.89 34 0.59
0.20 7 0.87 35 0.58
8 0.86 36 0.58
0.00 9 0.84 37 0.57
0 5 10 15 20 25 30 35 40 45 50 55
Payload (kg) 10 0.83 38 0.56
11 0.81 39 0.56
12 0.80 40 0.55
13 0.79 41 0.54
14 0.78 42 0.54
15 0.76 43 0.53
16 0.75 44 0.53
17 0.74 45 0.52
18 0.73 46 0.52
19 0.72 47 0.51
20 0.71 48 0.51
21 0.70 49 0.50
22 0.69 50 0.50
23 0.68 51 0.49
24 0.67 52 0.49
25 0.66 53 0.48
26 0.65 54 0.48
27 0.64 55 0.47
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Model

SRD05-02S

Max. speed: 50mm/s

* The max. speed may vary depending on the payload. (See also the graphs shown below.)

70

60
=50
~ 40
30
20
10
0

kg

Payload

0.25

0.20

0.15

0.10

Acceleration (m/s?)

0.05

0.00

0 50 100 150 200 250 300 350
Speed (mm/s)
Payload | Acceleration Payload | Acceleration
(kg) (m/s?) (kg) (m/s?)
0 0.20 31 0.15
1 0.19 32 0.15
2 0.19 33 0.15
\———‘\—-—-—-——\___ 3 0.19 34 0.14 O
4 0.19 35 0.14 Q
5 0.19 36 0.14 a-
6 0.18 37 0.14 (7,
7 0.18 38 0.14 (D
8 0.18 39 0.14 E
0 5 10 15 20 25 30 35 40 45 50 55 60 9 0.18 40 0.14 =
Payload (kg) 10 0.18 41 0.14 Q
11 0.18 42 0.14
12 0.17 43 0.13
13 0.17 44 0.13
14 0.17 45 0.13
15 0.17 46 0.13
16 0.17 47 0.13
17 0.17 48 0.13
18 0.16 49 0.13
19 0.16 50 0.13
20 0.16 51 0.13
21 0.16 52 0.13
22 0.16 53 0.13
23 0.16 54 0.12
24 0.16 55 0.12
25 0.16 56 0.12
26 0.15 57 0.12
27 0.15 58 0.12
28 0.15 59 0.12
29 0.15 60 0.12
30 0.15
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Model SRD05-12SB

Max. speed: 300mm/s
* The max. speed may vary depending on the payload. (See also the graphs shown below.)

30

0 50 100 150 200 250 300 350
Speed (mm/s)

1.65 Payload | Acceleration
\ (kg) (m/s?)
1.60 \ 0 1.63
% 1.55 1 198
E \\ 2 1.56
5
U E 1.50 \ 3 1.53
[}
Q 3 s 4 1.50
a g \ 5 1.48
140 6 1.45
w»
o T 7 1.42
='_I- 1.35 8 1.40
— 0 1 2 3 4 5 6 7 8 9
9 1.38
8 Payload (kg)
Model SRD05-06SB

Max. speed: 150mm/s
* The max. speed may vary depending on the payload. (See also the graphs shown below.)
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Speed (mm/s)

1.20

Payload | Acceleration Payload | Acceleration

(kg) (m/s?) (kg) (m/s?)

1.00 \\\ 0 0.96 10 0.80

& 1 0.94 11 0.78
£ 0.80

E N 2 0.92 12 0.77

C

-% 0.60 3 0.90 13 0.76

% 4 0.88 14 0.75

e 0.40 5 0.87 15 0.73

0.20 6 0.85 16 0.72

7 0.84 17 0.71

0.00 8 0.82 18 0.70

0 2 4 6 8 10 12 14 16 1819 9 0.81 19 0.69

Payload (kg)
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Model

SRDO05-02SB

Max. speed: 50mm/s

* The max. speed may vary depending on the payload. (See also the graphs shown below.)
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0

0.16

50

100 150 200 250 300 350
Speed (mm/s)

0.14

0.12

—\

0.10

0.08

0.06

Acceleration (m/s?)

0.04

0.02

0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

Payload (kg)

Payload | Acceleration
(kg) (m/s?)
0 0.14
1 0.13
2 0.13
3 0.13
4 0.12
5 0.12
6 0.12
7 0.12
8 0.12
9 0.11
10 0.11
11 0.11
12 0.11
13 0.11
14 0.10
15 0.10
16 0.10
17 0.10
18 0.10
19 0.10
20 0.10
21 0.09
22 0.09
23 0.09
24 0.09
25 0.09
26 0.09
27 0.09
28 0.08
29 0.08
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1. Operation procedure

1.1 Overall operation timing chart

The following shows the operation timing chart from "power ON" to "operation by pulse train command input".

I "Power ON" to "operation by pulse train command input”

v

Control power
(CP24V, 0V)

» v
Main power ('|

(MP24V, 0V)
%9 i . v
. ) 2 Initial processing
Positioning completion

(IN-POS) W T 3
Alarm (/ALM) I\

Servo ON (SERVO) ﬁ
v
h

Servo status (SRV-S)

\’4
Return-to-origin (ORG) 7/

Return-to-origin K
end status (ORG-S) (

Pulse train command
input

23501-M4-00
:Turn the control power ON.

: After the initial processing is completed, the IN-POS signal switches ON.

: The safety circuit and main circuit switch ON.

:The /ALM signal switches ON.

:Turn the SERVO input ON.

: After the SRV-S signal switches ON, the ORG input switches ON.

:When the return-to-origin starts, the IN-POS signal switches OFF.

:When the ORG-S signal switches ON, the ORG input switches OFF and the operation starts according to the command input.

*1: For details about how to configure a safety circuit related to the emergency stop and main power supply, see
section 7, "Configuring an emergency stop circuit" in Chapter 2.

O
O
i
Q
=
=

O N O Ul kAW N =

*2: After the control power has been turned ON, the internal system will be initialized. It takes approx. 1 sec. to
initialize the internal system. After the initial processing has been completed, the IN-POS output switches ON.

*3: A delay of 5 ms or longer needs to be provided until the positioning completion (IN-POS) signal OFF is checked
after the return-to-origin (ORG) has been input.

CAUTION
* Do not turn ON the return-to-origin (ORG) input while the pulse train command is input. Otherwise, the return-
to-origin may not be completed correctly.
¢ Do not turn ON the servo ON (SERVO) input while the pulse train command is input. Otherwise, the robot may
start operating suddenly.
* Do not input the pulse train command during return-to-origin operation. Otherwise, a positional deviation may
occur.
If the return-to-origin (ORG) signal is turned OFF during return-to-origin operation, the return-to-origin operation
is cancelled and it is not completed correctly. The return-to-origin (ORG) signal must be kept turned ON until
the return-to-origin is completed successfully. To verify whether or not the return-to-origin has been completed
successfully, check the return-to-origin end status (ORG-S) signal.
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1.2  Alarm occurrence and clearing

The following explains the timing chart from "alarm occurrence" to "alarm clear".

I "alarm occurrence" to "alarm clear"

VY Error occur'reR'e v
Alarm (/ALM) -
] :
5 *
Reset (RESET) 2
()
\24 5
Servo ON (SERVO) | 8 \|
z v
Servo status (SRV-S) 8 |
3

Return-to-origin end status
(ORG-S)

23502-M4-00

1:/ALM switches OFF if an error occurs during operation. At the same time, ORG-S and SRV-S switch OFF.
2:The SERVO input switches OFF.

3:The RESET input switches ON after the alarm cause has been eliminated.

4:/ALM switches ON.

5:The RESET input switches OFF, and the SERVO input switches ON.

6:SRV-S switches ON and the return-to-origin is ready to start.

*1: The reset signal is valid after the cause of the alarm has been removed. Additionally, the alarm is reset by removing
the cause or it may be required to turn off the power, and then turn it on again depending on the cause. For details,
see Chapter 6, "Troubleshooting".
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2. Origin search (return-to-origin)

To decide the absolute position in the TS-SD, it is absolutely required to determine the origin point. This
operation is called "origin search (return-to-origin)". As the origin search (return-to-origin) is performed, the
absolute coordinates of the robot are determined.

A dedicated "origin search" ("return-to-origin") input is provided on the TS-SD. After the torque has been
detected by means of the stroke-end method, the robot always stops at the same position.

WARNING
A BEFORE STARTING THE RETURN-TO-ORIGIN OPERATION, MAKE SURE THAT THE ROBOT OPERATION BY THE PULSE TRAIN
COMMAND INPUT FROM THE HOST UNIT IS NOT RUNNING. IF THE RETURN-TO-ORIGIN OPERATION IS STARTED WHILE
THE ROBOT IS MOVING BY THE PULSE TRAIN COMMAND INPUT, THE RETURN-TO-ORIGIN OPERATION MAY NOT BE
COMPLETED CORRECTLY.

CAUTION

« If the ORG signal is turned OFF during the return-to-origin operation, the return-to-origin operation is cancelled
and it is not completed correctly. The ORG signal must be kept turned ON until the return-to-origin is completed
successfully. To verify whether or not the return-to-origin has been completed successfully, check the return-
to-origin end status (ORG-S) signal.

* The robot can be operated even when the return-to-origin is not performed. In this case, however, the TS-SD
cannot recognize the absolute position of the robot. If the return-to-origin function is not used, install external
sensors to configure an appropriate process so that the host unit monitors the robot position.

2.1  Origin point detection method

The origin point detection method of the TS-SD is the stroke-end method.

As the return-to-origin starts, the robot moves in a specified return-to-origin direction until it is in contact with
the mechanical end. At this time, the movement direction is reversed by the motor torque detection and the
robot returns by an amount which is unique to each robot. The robot movement then stops and the return-to-
origin end status is established.

O
O
o
Q
=
=

I Stroke-end (torque detection) method

Model | Return-to-origin direction (K14) = 0 (CCW) | Return-to-origin direction (K14) = 1 (CW)
L
>
S
TS-SD 6}
K13
Motor Motor

S: (Return-to-origin start position); 0: (Origin point); K13: Return-to-origin speed
23503-M4-00

CAUTION
The appropriate return-to-origin method is factory-set for each robot according to its type. So, do not change it.

2.2  Machine reference

This machine reference a numeric value that shows the difference between the position where the reference origin signal
is detected and the reference position of the position sensor of the motor when the origin search (return-to-origin) is
performed. The machine reference is factory-adjusted to within 25% to 75%. (The adjustment range varies according to
the robot type. For details, refer to the user's manual for the robot being used.) The machine reference can be checked
when the return-to-origin is executed from the support software (TS-Manager).

\ L/

~(@m)- NOTE
The machine reference must be readjusted if it is not within the 25 to 75% range (or if it is outside the allowable
range of the robot being used). For details on the adjustment procedure, please contact us.
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3. SO'H' Iimii' fU"CﬁO“ (only for JOG operation from TS-Manager)

Software imposed limits can be applied to the robot's range of motion in order to prevent interference with
peripheral equipment. Robot movement is then restricted to target positions which are within the range
specified by the soft limit function. The soft limit range can be set at the K1 (soft limit (-)) and K2 (soft limit (+))
RUN parameters.

This function is valid only when the JOG movement is executed from the support software (TS-Manager).

I Soft limit function

»

< - — Mechanical end
Movement range imposed by soft limit

Mechanical end

» Position

Soft limit (-) (K1) Soft limit (+) (K2)

1. » OK
2. » NG

23504-M4-00

1:Movement from a stop position within the soft limit to a target position within the soft limit — OK (permitted).
2:Movement from a stop position within the soft limit to a target position outside the soft limit = NG (prohibited).

3:Movement from a stop position outside the soft limit to a target position within the soft limit = OK (permitted).

CAUTION
This function is valid only when the JOG movement is executed from the support software.
Preventive measures shown below must be taken so that the robot does not overrun its stroke during normal
operation
* Do not send the pulse train command input exceeding the effective stroke.
« Install an external limit switch for detection of the stroke end to forcibly stop the robot movement.
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4. LED status indicators

Operation statuses are indicated by two types of LEDs located on the front panel of the TS-SD.
The following table shows the LED statuses and their meanings.

LED Name Color Status Meaning
OFF Control power shutoff
PWR Blue Blinking (at 0.5sec intervals) | Servo OFF
ON (constant ON) Servo ON
OFF Control power shutoff or no active error alarms (normal)
ERR Red Blinking (at 0.5sec intervals) | Error alarm active (external cause)

ON (constant ON)

Error alarm active (internal cause)
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1. Alarm groups

The alarms of the TS-SD are mainly classified into five groups as described below.

Group

Description

Message alarm

Error messages involving data editing or operation commands sent as data.

Operation alarm

Alarm that appears when operation ends due to an error.

Error alarm (internal cause)

Alarm that occurs due to internal causes. To reset the alarm, reset the alarm or turn off the
power, and then turn it on again after the cause of the alarm has been removed. An alarm
description is stored in the alarm history.

Error alarm (external cause)

Alarm that occurs due to external causes. Alarm occurs when safety circuit is triggered.
Operation can resume after eliminating the cause.

Warning alarm

Alarm that shows only a warning. This alarm does not directly affect the operation.
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2. Alarm recording function

This function records and stores only the error alarms (internal cause) as they occur, along with their alarm
numbers and various conditions at that time. Up to 50 alarms can be stored.

* This function does not store the "81: AC POWER DOWN" error alarm.

B Alarm description

Item Description Units

Cause If 2 or more error alarms occur, the cause of the alarm with the smaller alarm No. .
is stored.

Time Total time counted while control power was on. Day : hour : minute
Position Current position information when an alarm occurred. mm
Speed Speed at which robot was moving when alarm occurred. mm/s
Current Command current when alarm occurred. %
Voltage Motor power voltage when alarm occurred. Vv
Input Input information when alarm occurred. -
Output Output information when alarm occurred. -
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3. Alarm list

The following table shows alarm numbers, messages, and reset methods.

Alarm No. Alarm Message Reset *1
02 DATA ERROR -
03 DATA RANGE OVER -
05 RUNNING -
41 SERVO OFF -
42 ORIGIN INCOMPLETE -
44 SOFTLIMIT OVER -
46 STOP KEY -
48 ORG. MISTAKE -
49 SERIAL COMM. ERR. -
4A PULSE INPUT MODE -
81 AC POWER DOWN Restart
82 ENCODER ERROR Restart
85 OVERHEAT Reset
86 OVERLOAD Reset
87 OVERVOLTAGE Reset
88 LOW VOLTAGE Reset
89 POSITION ERROR Reset
8E OVERCURRENT Reset
8F MOTOR CURRENT ERR. Reset
92 CPU ERROR Reset
94 MOTOR LINE DISCONNECTION Reset
95 OVER SPEED Reset
96 OVER PULSE FREQUENCY Reset
C1 EMERGENCY STOP Eliminate cause
Cc2 MOTOR POWER DOWN Eliminate cause
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4. Alarms: Possible causes and actions

B Message alarms

No. Message

Meaning

Possible Cause

Action

02 | DATA ERROR

Data setting error

Attempt was made to enter data that
exceeded the specified range.

Enter data within the
specified range.

03 DATA RANGE OVER

Data setting range
exceeded.

Written data exceeded the specified
range.

Write data within the
specified range.

05 | RUNNING

Operation command was
executed during

Another operation was attempted
during operation.

Stop the operation and
then re-execute the

operation. command.
B Operation alarms
No. Message Meaning Possible Cause Action
Operation was attempted while the
41 SERVO OFF Servo is off. servo was off. Turn the servo on.

Servo turned off during operation.

ORIGIN
INCOMPLETE

42

Origin search (return-to-
origin) is incomplete.

Servo was OFF after completion of
the origin search.

"Origin search direction" (K14) or
"Axis polarity" (K15) was changed.

Parameter was transferred from PC.

Perform an origin search.

44 | SOFTLIMIT OVER

Software limit was
exceeded.

Positioning operation was attempted
to move to a point exceeding the soft
limits.

Adjust the target position
so that it is within the
soft limits.

46 | STOP KEY

Operation stop was
input.

Stop command was input during
operation using PC.

Restart the operation.

48 | ORG. MISTAKE

Failed to detect origin at
return-to-origin

5 minutes or more elapsed after
return-to-origin occurred.

Correct the environment
related to the return-to-
origin operation.

49 | SERIAL COMM. ERR.

Serial communication
error occurred between
TS-SD and
communication device.

Communication cable is defective.

Replace the
communication cable.

Communication device failed.

Replace the
communication device.

4A | PULSE INPUT MODE

Communication
command was received
in pulse input mode.

TS-SD received the JOG operation,
inching operation or origin search
command through RS-232C in status
that pulse train input type was not set
disabled.

To use the
communication
commands, set "0" for
the option parameter
"Pulse train input type"
(K83).

JOG operation, inching
operation, or origin
search command sent
from TS-Manager can be
used only when the pulse
train input type is set
disabled.




B Error alarms (internal causes)

No. Message Meaning Possible Cause Action
Power supply voltage too low.
81 AC POWER DOWN Drop in control power POV\.Ie.r supply dges not have Check the power supply.
supply voltage. sufficient capacity.
TS-SD failed. Replace the TS-SD.
Robot I/0 cable is not securely Connect the robot I/O
connected. cable correctly.
Repl th bot 1/0
Robot I/0 cable failed. eplace fhe robo
cable.
Error occurred during Mak
82 ENCODER ERROR data exchange with Wrong combination of TS-SD and a e,a C_OrreCt
position detector robot combination of the
’ ’ TS-SD and robot.
Position detector failed. Replace the motor.
Position detection circuit failed. Replace the TS-SD.
. Check the ambient
Temperature protection Ambient temperature is above 40°C. . !
85 | OVERHEAT level (90°C) was condition.
exceeded. Thermal sensor failed. Replace the TS-SD.
Reduce the load.
Rated current was exceeded. Set the payload correctly.
Lower the duty cycle.
Robot drive system collided with Check the operation
86 | OVERLOAD Overload detection level | some objects. pattern.
was exceeded. Replace the robot cable.
Electromagnetic brake is not working.
Replace the brake.
. Make correct robot
Wrong robot setting .
setting.
Overvoltage protection Main power supply voltage exceeded Check the power supply.
i w upply vi X
87 | OVERVOLTAGE level (35V) was the specified range. Replace the connection
exceeded. cable.
Power supply voltage Main power supply voltage does not
dropped bp(:c:Iw the ?ow reachpthe s ec?f?eij valuj Check the power supply.
88 | LOW VOLTAGE PP / P :
voltage detection level )
TS-SD failed. Replace the TS-SD.
(15V).
Robot drive unit collided with some Check the operation
objects. pattern.
Position deviation Connect the motor cable
89 POSITION ERROR overflow level was Motor cable was disconnected. correctl
exceeded. y
. Make correct robot
Wrong robot setting )
setting.
Robot drive unit collided with some Check the operation
Current higher than the objects. pattern.
8E | OVERCURRENT allowable current flow Motor cable was short-circuited. Replace the motor cable.
was detected.
Motor failed. Replace the motor.
Connect the motor cable
Motor cable is disconnected.
correctly.
oF MOTOR CURRENT Motor current does not Motor cable broke or failed. Replace the motor cable.
ERR. follow up on command. Motor failed. Replace the motor.
. Make correct robot
Wrong robot setting )
setting.
Cancel the alarm.
CPU stopped due to
92 | CPU ERROR oo PP CPU failed. If the alarm occurs again,
' replace the TS-SD.
Motor cable is not securely Connect the motor cable
connected. correctly.
Motor line di ti
94 MOTOR LINE : o(;eltr;iteljcdor:ﬁnec ‘on Motor cable broke or failed. Replace the motor cable.
w 1
DISCONNEGCTION N urng
servo ON. Motor failed. Replace the motor.
TS-SD failed. Replace the TS-SD.
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No. Message Meaning Possible Cause Action
) Make correct robot
Wrong robot setting )
setting.
Decrease the speed.
Robot command speed * For details about max.
95 | OVER SPEED exceeded 110% of the Command speed was excessive. speed of each model,
max. speed. *1 see the user’s manual
for robot.
TS-SD failed. Replace the TS-SD.
) . Decrease the pulse train
Pulse train command input frequency )
) command input
was excessive.
frequency.
Pulse train command ) . Set the pulse train mode
. Wrong pulse train mode setting
9% OVER PULSE input frequency greatly correctly.
FREQUENCY exceeded the frequency Review the ambient
of the specifications. environment.
Malfunction due to noise Review the noise
prevention measures for
the 1/O cable.

*1 The max. speed of the robot you are using can be checked while referring to section 3, "Reference graphs and tables of
speed and acceleration settings using payload and stroke" in Chapter 4 or through the support software (TS-Manager).

B Error alarms (external causes)

No. Message Meaning Possible Cause Action
External safety circuit functioned and | Ensure safety and then
Emergency stop was emergency stop was activated. cancel the safety circuit.
C1 | EMERGENCY STOP ergency stop w geney s1op Y
activated. Emergency stop wiring is incomplete. | Configure the safety
Wiring is wrong. circuit correctly.
External safety circuit functioned and | Ensure safety and then
co MOTOR POWER Drop in main power main power supply turned off. cancel the safety circuit.

DOWN

supply voltage.

Main power was not supplied.

Supply the main power
correctly.




5.

Troubleshooting

Trouble

Probable cause 1

Probable cause 2

Action

Robot did not move
even when the
command pulses
were input.

Hardware connection was incorrect.

Wiring was incorrect.

Correct the wiring.

Software setting was incorrect

E-Gear setting was different from the
assumed level.

Check the settings of the
parameters K84 and K85.

Phase A/Phase B input was
incorrectly set for the CW/CCW input
specifications.

Set "1" for the parameter K83.

Phase A/Phase B input was
incorrectly set for the Pulse/Sign
input specifications.

Set "2" for the parameter K83.

CW/CCW input was incorrectly set for
the Phase A/Phase B input
specifications.

Set "3" for the parameter K83.

Parameter K83 was set invalid.

Set the parameter K83
correctly.

Command pulses with a frequency
exceeding the operable range were
input.

Input the frequency within the
specification range.

Driver failed.

Replace the driver.

Movement distance
was short when
compared to the
input command
pulses.

Hardware connection was incorrect.

Wiring was incorrect.

Correct the wiring.

Software setting was incorrect

E-Gear setting was different from the
assumed level.

Check the settings of the
parameters K84 and K85.

Pulse/Sign input was incorrectly set
for the Phase A/Phase B input
specifications.

Set "3" for the parameter K83.

LD input was incorrectly set for the
OC input specifications.

OC input was incorrectly set for the
LD input specifications.

Command pulses with a frequency
exceeding the operable range were
input.

Input the frequency within the
specification range.

Driver failed.

Replace the driver.

Movement distance
was long when
compared to the
input command
pulses. (Or, the
robot moved
spontaneously.)

Hardware connection was incorrect.

Wiring was incorrect.

Correct the wiring.

Software setting was incorrect

LD input was incorrectly set for the
OC input specifications.

Change the setting of the
parameter K87 to the OC input.

E-Gear setting was different from the
assumed level.

Check the settings of the
parameters K84 and K85.

Driver failed.

Replace the driver.

Robot moved in a
direction opposite
to the input
command pulse.

Hardware connection was incorrect.

Wiring was incorrect.

Correct the wiring.

Software setting was incorrect

Pulse/Sign input was incorrectly set
for the CW/CCW input specifications.

Set "1" for the parameter K83.

CW/CCW input was incorrectly set for
the Pulse/Sign input specifications.

Set "2" for the parameter K83.

Pulse/Sign input was incorrectly set
for the Phase A/Phase B input
specifications.

Set "3" for the parameter K83.

Driver failed.

Replace the driver.

Robot moved only
in one direction.

Hardware connection was incorrect.

Wiring was incorrect.

Correct the wiring.

Software setting was incorrect

Pulse/Sign input was incorrectly set
for the CW/CCW input specifications.

Set "1" for the parameter K83.

CW/CCW input was incorrectly set for
the Pulse/Sign input specifications.

Set "2" for the parameter K83.

Driver failed.

Replace the driver.
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1. TS-SD specifications

1.1  Basic specifications

Item

TS-SD

Controllable robot

TRANSERVO series

Power capacity

70 VAto 110 VA

Dimensions

W30xH162xD82mm

Weight

Approx. 0.2kg

Control power supply

24V DC £10%

Main power supply

24V DC £10%

Control method

Closed loop vector control method

Position detection method

Resolver (resolution: 20480 P/r)

Pulse train command input

Line driver method : 500 kpps or less
Open collector method : 100 kpps or less (DC5 to 24V = 10%)

Input

Servo ON (SERVO), reset (RESET) origin search (ORG)

Output

Servo status (SRV-S), alarm (/ALM), positioning completion (IN-POS), return-to-origin end status
(ORG-S)

Communication

RS-232C, 1 channel

Protection function

Position detection error, overheat, overload, overvoltage, low voltage, position deviation, control
power voltage drop, overcurrent, motor current error, CPU error, motor line disconnection,
command speed over, pulse frequency over

Ambient operating
temperature and humidity

0 to 40°C, 35 to 85% RH (no condensation)

Storage ambient temperature
and humidity

-10 to 65°C, 10 to 85% RH (no condensation)

Atmosphere

Indoor, not exposed to direct sunlight. No corrosive gas, inflammable gas, oil mist, and dust
particles should be present.

Vibration resistance

10 to 57Hz in each of XYZ directions, single amplitude 0.075mm, 57 to 150Hz, 9.8m/s®
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1.2 Dimensional outlines

I Dimensional outlines
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